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r  Biipti'tubt-r.  1882. 
4A«i  <J7;  Tutllo*i.799. 

Com  I  aao, 

'     •  ..... ..i  Jnbiim  of,  a44. 

3vn»c  of  dtix>ellon»  31, 

I     .,.>,.      k;,,  ...    ..uachof  Ottxwit  flold  QAl- 

urnLLnife'  club,  ffpiirt  of,  ISo. 
Cof«>;ltoh.>^y,  »trui'turml  ftfid    wytU'iofttiv, 

eoi. 

Condylttr*  crinUUi,  IMo. 

CQitcre***  .^mcrlr^Mi  fiirMtry,3fli|;  of  urc- 

Uc  travvllvi*.  425;  QcmiBU  ifvorrsDhl- 
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Blarth,  early  knowledge  of  rotundity  of, 

142 ;  Slate  of  interior  of,  480. 
Earthqualic  in  Kngland,  map^  740;  at  tea, 

ft42;  fc;wl«8.  of  1881,  28;  wavea,  114. 
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Louisville  exposition,  14;  a  tailed  child, 
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Eclipses,  ancient,  6.17. 
Eddy,  H.  T.    lludiant  heat,  88, 171. 
Eddystone  lighthouse,  new,  82. 
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Educational  rock-suites,  234. 
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Electricity,  202, 262, 729 ;  measurement  of, 

692;  researches  on,  549. 
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Ellzey,  M.  G.,  on  prepotency  of  male  par- 
ent, 424. 
Embrvology,  human,  771 ;  of  teleosts,  802. 
Empidonax  flaviventris,  55:!. 
Encke's  coratt,  660. 
Encyclopaedia  Brltaunicai,  760. 
Energy  in  nature.  491. 
Kngelmann,  (George,  2:)8;  portrait,  405; 

collecUon  of,  639. 
Engine,  rangnctic,  ill.  274. 
Engineer«>'  school  of  application,  WiUet's 

Point,  066. 
England,  earthquake  in,  map,  740 ;  marine 

researcli  in,  5.')7. 
English,  collegiate  study  of,  58;  diction- 
ary, 527 :  nobility,  weights  of,  268 ;  npar- 

row,  239,  494. 
Enteledon,  hindfoot  of.  266. 
Entimus  imperialis,  127. 
Entomology,  economic,  233.  646. 
EpeiraatraU,  24;  basilica,  396;  insularls, 

768;  labyrinthica,  3»6. 
Epilobium  latifolium,  253;  spicatum,  253. 
Equus  major,  295. 
Ercolanl,  death  of,  138. 
Erosion  in  New  Brunswick,  076. 
Erosophian  microscopical  society.  298. 
Erysimum  parviflorum,  253. 
Erythea  edulis,  629. 
Erythraea  exsiccata,  639. 
Etchings,  typographic.  466. 
Ethusa  alba,  713;  granulata,  716. 
Etowah  rpounds,  ill.  779.  ^ 

Eupagurus  longicarpus,  267;   pollicaris, 

207. 
Eurypharynx  pelecanoldes,  62H). 
Eustomias  obscurus.  626. 
Eutaenia  sirtalis.  67,  396. 
Evolution   of  Cephalopoda,  ill.  122,  145; 

of  zoea.  m.  513. 
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Expcrlment-sutions,  national,  301 ;  state, 

492. 
Exploration  in    Africa,  413;    American, 

766;  congress,  polar,  760. 
Explosions  on  I^>ndon  railways,  516. 
Explosive  materials,  76. 
ExpuHure,  question  of,  306. 
Eyes  ol  animals,  336. 
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Family  registers,  3. 
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the  reality  of  force,  700. 

Farquhar,  U.,  on  flreely  oscillating  pendu- 
lum, 424. 
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Faulu  of  Virginia,  ill,  614. 

Fay,  E.  A.  Congenital  deafness  in  ani- 
mals, 347. 

Fedia  olitoria,  395. 

Fedtschenko's  collections,  270. 

Fermentation,  545. 

Ferns,  Canadian,  676. 

Fkrrbl,  William.  The  maxima  and 
minima  tide-predicting  machine,  iU.  408. 

Festuca  ovlna,  253. 

Fiber  zibcthicus,  457. 

Field-mice.  768. 

Fllaria  horrida,  367 ;  labiata,  367 ;  sangui- 
nis-hominis,  497. 

FiLHOL,  H.  The  deep-sea  Crustacea 
dredged  by  the  Talisman,  Ul.  713 ;  the 
deep  sea  dredging  apparatus  of  the 
Talisman,  ill.  448;  the  deep-sea  tlahes 

.  collected  by  the  Talisman,  ill.  623. 

Finland  Bay,  faunal  exploration  of,  340. 

Firth  college,  twhnical  department  of,  82. 

Fischer,  E.,  on  the  use  of  naphthaline  as 
an  insecticide,  456. 

Fischer,  P.,  on  invertebrates  of  Talisman 
expedition,  Ul.  657. 

Fiah,  basaalian,  <M.  620;  and  game  laws, 
revision  of,  109;  blind,  from  Missouri 
River,  687;  culture,  modem,  208;  em- 
bryos, survival  of.  721 ;  viviparous,  769. 
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Fordcula  auricularia,  207. 
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tcnullolitirn,  434. 
KumalocnrcinuH  gnicilipen,  716. 
Neo«j|uma  bnthypbiiuin,  624. 
Neptitnus  Sayl,  1 13. 
Nerve  lone,  210, 
Nesster  reiigent.  nse  of.  In  ftlr-nnalyaes,  463. 
Nellion  cnrolinenels,  'ill.' 
Kultle^,  use  of  Hi' 
NSWSERHT^J.  8.  ft  gvuloglOAl  ( 

hlsiory,  il>2;  tt.  irte  as  f 

lor*  in  modem  ' 
Newberry,  J.  S.,  ii  along  tb«  i 

line  of  Nortbr.  iIixmm1,«8«:  ' 

work  of,  in  Col,  .4112. 

New  BrUtiswick  -t  of*  610; 

naturalhlBtorv  "'^'* 

NEWt'OMa,   fc*.   "  1   U>!o. 

ftcopo,  i7^  liftO;  >unt 

ing  reflect* iTH,  :  on  a 

llbemlcMli.  ri^-.Mii  I,  i-rnalna* 

tlona  of  -  LK,  4i»6.  what  Is  • 

liberal  edi 
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^ew-Kiigland  flsh  and  game  laws,  IM; 
manufacturei-8*  Institute,  cntaloffue  of, 
263;  socletv  for  obBorvation  and  study 
of  meteorology ,  743. 

New  Hebrides,  270;  vovage  among,  112. 

New  Idria  district,  geology  of,  6«5. 

New-Tersey  cities,  water-supply  of,  700; 
geological  survey,  ill.  625;  molluslcs, 
267;  plant-life,  3»5;  sute  agricultural 
experiment  stations,  report  of,  for  18S3, 
reviewed,  492;  topographical  map  of, 
60J. 

New  Mexico,  explorations  in,  670. 

New  Houth  WhIcs,  antimony  ores  in,  639; 
coHl-meaHuret)  of,  42r);  prize  of  Lln- 
naean  society  of,  638;  prize  of  Itoyal 
society  of,  470. 

New.  York  academy  of  sciences,  165,  640, 
642 :  letjritlatiire,  attitude  of,  toward  ar- 
tificial dairy-products,  499;  microscopi- 
cal wocietv,  797;  paleontology  of,  421; 
rainfall  of,  421 ;  silver  deposlu  of,  737 ; 
state  survey,  421. 

Niagara  Falls,  cantilever-bridge  at,  ill. 
672. 

Niagara  formation  in  Indiana,  637;  gorge 
as  a  chronometer,  556. 

Niger  expedition.  742. 

Nitre,  formation  of,  467. 

Nitrogen,  loss  of,  from  arable  soils,  17. 

Nomenclature,  zodlogical,  241. 

North- .\merican  ornithology,  294. 

North  Atlantic,  meteorological  charts  of, 
UL  6:)4. 

North-Carolina  mica-mines,  208;  olivine 
rocks  of,  486;  phosphates  in,  31;  to- 
pography of,  391. 

North-west  passage,  747;  territory,  Cana- 
dian. 647. 

North  wind  of  California,  334. 

Northern  transcontinental  survey,  114, 
140. 

NoiTRsE,  J.  K.    The  Greely  search,  533. 

NourseV  American  exploration  in  the 
^ice-zones,  766. 

Novaia  Zemlia,  crossing  of,  16;  polar 
station  at,  468. 

yuoBNT,  E.  Synchronism  of  geological 
formations,  :>3. 

Nummulltes  from  Florida,  607;  Will- 
coxli,  736. 

Nummulltic  formation  in  Florida,  607. 

Nuphar  pumilum,  768. 

Nyctea  scatuliaca,  294. 

Nye,  Harold  B.  Remains  of  a  prehistoric 
tree.  ill.  -.Wl. 

<).,  E.     Ropes  of  ice,  375. 

Observatiotii".  doubtful,  26. 

Observatory,  Cincinnati,  publications  of, 
498;  at  Her«^ny,  Hungary,  report  of,  re- 
viewed. 664 ;  at  Marseilles.  697 ;  Paris, 
report  of,  641 ;  royal,  at  Brussels,  465. 

Oceancurrents.  336;  study  of,  343. 

Oceanic  oscillations,  341. 

Odium,  E.,  on  level  of  upper  OtUwa,  107. 

Ohio,  barn-owls  in,  31;  floods,  214,  227, 
371;  cause  of,  .>28;  difficulty  of  pre- 
venting, 385;  meteorological  bureau, 
801;  mounds,  exploration  of,  774,  799; 
valley,  drift-margin  In,  man,  464. 

Ohm,  determination  of,  10,  56;  standard 
value  of,  669. 

Oil,  action  of.  on  water,  638. 

Old  Providence  Island,  669. 

Oleomargarine,  613. 

Olivella  btplicata,  374. 

Olivbr,  J.  E.  A  singular  optical  phe- 
nomenon, 474,  568. 

Olivine  rocks  of  North  Caroli'.a,  486. 

Ondatra  zibethicus,  294. 

Onociea  sensibiiis,  4.33,  532. 

Onopordon  acanthium,  395.     ' 

Ophlbolus  doliatus,  255. 

Oporornis  agilis,  216. 

Optical  phenomenon,  275,  404,  474,  501, 
563,  644,  704;  telegraph,  468.  , 

Orb-weavers,  396.  ; 

Orbitoidcs  ephippium,  736.         \ 

Orcutt,  C.  R.  Pian^dIstrib»^Uon  in 
Lower  California,  4;  popular  fiamea  of 
California  flowers,  644;  stoneHi  placed 
in  pine-trees  by  birds,  805.        \ 


Orcynns  thjrnnus,  740. 

Oregon,  fulgurite  fh>m,  735. 

Organisms  uf  air,  518. 

Ornithological  congress,  308 ;  of  "Vienna, 
670. 

Ornithologists'  union,  American,  241. 

Ornithology,  North- American,  294. 

Orthls  impressa,  874;  Tioga,  875;  tul- 
liensis,  374.  ' 

Orthoceras  elegans,  126;  pleurotomum, 
127 ;  unguis,  126. 

Orthoceratites  truncatus,  124. 

Osar.  origin  of,  404. 

OsBORN,  II.  F.  Illusive  memory,  274, 
375. 

OflBOKN,  Henry  L.  The  Johns  Hopkins 
marine  laboratory,  iU.  7;  the  water- 
pores  of  the  lamelll branch  foot,  ia\ 

Osborne,  J.  G.,  on  the  Pocaliontas  mine 
disaster,  552. 

Ostrich,  domestication  of,  112;  farming, 
670. 

Ottawa  fleld-natnralists*  club,  26,  lu7, 164, 
23.'),  3:)7,  394.  528 ;   transactions  of,  466. 

Ottawa,  level  of,  107;  microscopical  so- 
ciety, 2i) ;  valley,  deer  of,  394. 

Otto  gas-engine,  497. 

Ovibos  moschatus,  468. 

Owen,  Richard,  211. 

Owls,  barn,  in  Ohio,  31. 

Oxalic  acid,  effect  of,  on  blotting-paper, 
466. 

Oxidizability  of  iron  and  steel,  470. 

Oxus.  channel  of,  296,  463. 

Oyster  beds,  Connecticut.  720  ;  crop, 
threatened  failure  of,  215;  enemies 
and  parasites  of,  618;  industry,  720. 

Pachydesma  crassatelloides,  373. 

Pacific,  red  skies  in,  216. 

Packard's  Briefer  zodlogy,  re\-iewcd,  50. 

Paleozoic  high  tides,  473. 

Palms,  629. 

Panjab.  legcnis  of,  28. 

Panjabis,  proper  names  of.  111. 

Panther-Creek  coal-basin,  690. 

Papilio,  212,  298. 

Paradozides  acadicus,  676;  lamellatus, 
676. 

Parafllne  shale  deposits  of  Servia,  771. 

Parallax  measurements,  640;  determina- 
tion of  stelUr,  456,  612. 

Parasitic  worms,  367. 

Paris  geographical  society,  426;  observa- 
tory, report  of.  641. 

Parker's  botanical  collection,  425. 

Parker,  W.  K.,  lectures  on  mammalian 
descent  by,  297. 

Parniissia  fimbriata,  253 ;  palnstris,  253. 

I'urrish,  K.,  on  efl\;ct  of  sea- water  on  iron, 
693. 

Parry,  C.  C.  on  I*lnus  Torrej'ana,  24. 

Parus  atricapiilus.  552. 

Passer  domesticus.  494. 

Passcrculus  princeps,  294. 

Pasteur,  Louis,  reviewed,  ill.  546;  on  hy- 
drophobia,  744. 

Patents  on  inventions,  522. 

Patula  asteriscus,  %\b. 

Pahl,  H.  M.  Atmospheric  waves  from 
Krakatoa,  531;  the  unit  of  time  con- 
troversy, 430. 

Pa\ul,  H.  M..  on  Krakatoi  atmospheric 
waves,  5i)4. 

Paving,  wood-blocks  for,  556. 

Pbabodt,  p.  G.  Janet's  Theory  of  mor- 
als, 360. 

Peabody  academy  of  science,  Salem,  393, 
464. 

Peabody  museum  of  American  archaeol- 
ogy, call  for  funds  for,  774;  meeting  of 
trustees  of,  799;  sixteenth  and  seven- 
teenth annual  reports  of,  668 ;  work  of, 
287. 

Pearce.  R.  See  Hillebrand.  W.  F.,  and 
Pearce,  R. 

Pearson.  F.  M.,  on  Tennessee  mineral 
springs.  493;  on  Tennessee  Umber,  234. 

Pecteu  pes-felis,  658 ;  septemnidiatus,  657 ; 
vitreus,  657, 

Pedicularis  flammea,  253. 

Pelecanus  carbo,  404. 

Pelvis,  morphology  of,  iU.  344. 


Pendulum,  fireely  oscillating,  424 ;  gyration 
of  vibrating,  ill.  776. 

Pknhallow,  D.  p.  Some  peculiarities 
of  plant-growth,  UL  354. 

Penhal  low's  Vegetable  histolog>',  re- 
viewed, 602. 

PsNNOOK.  H.  W.  A  clock  for  sending 
out  electric  signals  once  an  hour  or 
oftencr,  ill.  243. 

Pennsylvania  anthracite,  310. 

Pennsylvania  university,  annual  course  of 
lectures  at,  211;  biolugical  department 
of,  141,  215.  217,  584,  617,  637.  773. 

Penrohb,  C.  H.  The  critical  state  of 
gases.  98. 

Pentacheles  crucifer.  714. 

Pentastomum  proboscideum,  667. 

Pentstemon  confertui>,  2>3;  glaucus,  253. 

Peptone  in  solution,  determination  of,  554. 

Perca  americana,  532. 

Perekop  Isthmus,  270. 

Periodic  law  of  clicmlcal  elements,  336. 

Personal  notes.  111. 

Petermann's  Geoifraphlschc  mittheilung- 
en,555;  for  188:i,  4lo. 

Petroleum  industry  of  Baku,  :t69;  origin 
of,  526;  vapors,  action  of,  466. 

PeuciHlanum  amblguum,  236. 

Phaiacrocorax  carbo,  216. 

Phallus  impudicus.  545. 

Philadelphia  academy  of  natural  sciences, 
209,  236,  267,  294,  ;i34,  367,  396,  423,  5.53, 
6<>6,  637,  666.  694,  736;  lectun^  at,  465; 
engineers'  club.  295.  367,  4'J4.  552,  606, 
693;  Franklin  instituUs  51,  108,  266; 
numismatic  and  antiquarian  society, 
524.606. 

Pbillips,  W.  a.  Arrow-poinuat  Rvans- 
ton,  III.,  UL  273. 

Pbiioiogical  society,  new  dictionary  of, 
527. 

Phooa  concolor,  423 :  foetida,  479. 

Pboladomya  arata,  658; 

Phosphate  deposits,  .337;  in  Alabama, 
586;  in  North  Carolina,  31. 

Phosphorescent  fluorite,  640;  limestone, 
267. 

Photography,  application  of,  in  producing 
natural-history  figures,  UL  443;  astro- 
nomical, 167;  figuring  fossil  leaves  by, 
769 ;  spectrum,  699,  726 ;  vertical  camera 
in.  672. 

Photometric  work,  612. 

Phylloxera  in  Hungary,  697. 

Phymatodes  thoracicus,  235. 

Physical  constanu,  373. 

Physics,  principles  of,  6:J1. 

Physiology,  elementary,  49. 

Pickering,  £.  C,  on  measuring  colors, 
738 ;  photometric  work  of,  612. 

Pir.KEKiNa,  W.  H.  New  photographic 
lab^iratory  of  Massachusetts  institute  of 
toclinology.  i//.180. 

Picoides  arcticus,  216. 

Picus  pubescens,  494. 

Pig.  half-star\'ed,  564. 

Pilot-charts,  343 ;  of  North  Atlantic  Ocean 
for  February.  212;  for  April,  496. 

Pinches,  on  Babylonian  art,  111. 

Pinus  Jeffreys!,  305;  I.jimbertiana,  236; 
lophosperroa.  24 ;  syivestns,  phenol  in, 
526;  Torreyann,  24. 

I*isidlum  pusillum,  42*>;  ultrvnontanum, 
32.1. 

Planets,  discovery  of.  370;  small,  names 
of,  470.       ^ 

Planorbis  aequiumbilicatus,  145 :  comeus, 
425;  nautileus,  425. 

Plant  analyses,  425;  distribution,  4; 
growth,  peculiarities  of,  iU.  354;  life  in 
Montana  and  Dakota,  495;  of  Minne- 
sota, 495 :  protection  of,  609,  712 ;  rare, 
768;  thawing  ice,  554. 

Plantd's  Researches  on  electricity,  re- 
viewed,  549. 

Platyceras,  325;  roinutissima,  1.37. 

Plectropomus  crassiceps,  628. 

Pleuracanthus,  645;  laevissimus,  420. 

Plotus  anhinga,  475. 

Pocahontas  mine  disaster,  552. 

Pogge*  P>ot.  death  of,  670. 

Point  Barrow,  meteorological  sution  e(» 
UL  478. 
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Poland,  bone-caves  of,  489. 

Poliu-  commlMiou,  inUtriiHtional,  IIU;  ex- 
pedition, 800 ;  exploration  congrctttt,  7tJ9 ; 
■tatioua,  Kuasian,  468. 

Polemoniiim  humile,  253;  reptaua,  768. 

Political  Dcience,  claims  uf,  748. 

I'oUution,  riviTA,  prevention  act,  465. 

Polygonum  aviculare,253;  vivip:iruni,2«>3. 

Polype  laricis,  234. 

Pons-Brooks  comet,  ///.  67. 

Poor,  dwellingH  for,  464. 

Portanre  fonnatiou*  of  New  York,  421. 

Portland  (Ore.)  natural  Mcience  ai^tocia- 
Uon,  297. 

Po»trofl1ce  mapft,  696. 

Potentiila  argeuu^a,  395 ;  fruticoi»a,  253. 

Potorlum  Hiicheiirto,  253. 

PotMdam  fauna  at  Saratoga,  136. 

Pott«,  K.,  on  Crlittatella.  667;  on  freMli- 
water  Apongo«,  335,  737;  on  «pongeM 
from  Florida,  637 ;  on  Vrnatelia  graeiliit, 
423. 

Pottftville  conglomerate,  ///.  12. 

Poughkeep»ie,  VaHHar  brothen*'  inHtitute 
of.  51,  237. 

Poulacn's  Botanical  niicrochemiritry,  re- 
viewed, t)02. 

PowBLL,  J.  W.  The  fundamental  theory 
of  dynamic  geology,  511 ;  on  the  ittate  of 
the  Interior  of  the  earth,  480. 

Prairien,  adaptability  of,  for  artificial  for- 
estry, 438. 

Prasopora  Selwyni,  25. 

l^tt,  VV.  H.,  on  tlathead  vkulli*  from  Ar- 
kannaii  mound*,  737. 

Pray,  T.,  Jun.,  on  cotton-fibre,  5S3. 

Precipitation,  302. 

Precocious  races,  339. 

Prehistoric  tree.  ///.  347. 

Prefer,  W.,  on  physiology  of  the  embryo, 
7*1. 

Prime  meridian,  universal,  1. 

Primitive  communities,  780. 

Primula  t^ibirica,  253. 

Princeton  scienee  club,  107,  165,  266. 

Prizes  of  U.ti.  naval  inHtitute,  8:t ;  of  HoHton 
ttociety  of  natural  history,  610;  of  Lin- 
naean  society  of  New  South  Walei*.  0:iS ; 
of  Royal  Hociety  of  New  South  Wulei*, 
470 ;  for  sanitary  service,  4»)7 ;  of  Frencli 
aca<lemy,  661». 

Productus  giganteuii,  :u),  60;  punctutui*, 
3.3.  flO;  semireticulatUH.  (io. 

ProfeKHor's  time,  value  of,  428. 

Prosser,  ('.  S.,  on  silver  doponits  of  New 
York,  737. 

IVotoxoa,  BUtschli'M,  34<»,  670. 

Pseudohyalina  exigua,  236. 

Paeudosita  bidentJita,  495. 

Psychological  questions,  426. 

Psychology,  etfinological,  204. 

Ptinus  rutilus,  127. 

Ptychaspis  speciosus,  137. 

Ptychogaster  formosus,  714. 

Puccinia  graminls,  457. 

Pueraria  Thunbergeana,  493. 

Pulex  irritans,  207. 

Putnam,  K.  \V.,  on  human  under-jaw 
found  in  Trenton  gravels,  605. 

Pyramidella  minu^cula,  658. 

Pyrgula  nevadensis,  468. 

Pyruia  rotundifolia,  253;  secunda,  253. 

Queen  Cliarlottc  Islands,  foKsils  fnmi,  612. 
Quercus  agrifolia,  4 ;  Kmoryi,  4, 305 ;  pun- 
gens,  4;  tinctoria,  335. 
Quicksilver  de|K>sitft  of  California,  365. 

Kabies,  prevention  of,  by  inoculation,  611. 
Races  In  France,  anthropometric  elements 

of,  465. 
Radiant  heat,  32.  88.  171,  5S6. 
Rail-roaking,  761. 
Railways,  explosions  on,  516. 
Rain,  artificial  production  of,  229, 276 ;  by 

gun-firing,  214. 
Rainfall,  amount  and  fiuctuation  of,  497; 

at  Amherst,  431;   beyond   the   Missis. 

sippl,  records  of,  471;  of  New  York, 

421;  in  San  Diego, 498. 
Ramsay,  W.,  on  the  critical  state  of  gases, 

98. 
Rana  CaWsbyana,  66,  67. 


Randolph,  N.  A.,  on  changes  in  milk  dur- 
ing boiling,  367;  on  peptone  in  solution, 
554. 

Rangifer  caribou,  394. 

Rauunculaceae,  Canadian,  675. 

Ranunculus  acris,  359;  flammula,  253. 

Rathbun,  R..  on  lobster-fishery,  722. 

Rawlinson,  R.,  on  drinking-water,  640. 

Ray,  p.  H.  The  U.S.  meteorological  sU- 
tlon  at  Point  Barrow,  ill.  478. 

liecurvirostraamcricana,  216,  503. 

Reflections,  experiments  with,  ill.  616. 

Reflectors,  new  method  of  mounting,  320. 

Regulussatrapa,  494. 

Relchert,  C.  B.,  29S. 

Renisen's  Theoretical  chemistry,  60. 

iieptiles,  check-list  of,  264. 

Researches,  publication  of  results  of,  »>43. 

Rest,  gospel  of,  56. 

Retrospect  and  prospect.  5. 

Revue  colouiale  et  Internationale,  743. 

Rhachianectes  glaucus,  342. 

Rhapidophyllum  hystrix,  629. 

Rhea  fibre,  treatment  of,  341. 

Rhinoceros  tychorhinus,  786. 

Rhododendron  Californiciim,  236;  maxi- 
mum, 236. 

Rhythmic  variations,  503. 

Ribesrubrum,253. 

Rice,  H.  J.,  on  destruction  of  Saproleg- 
nia,  719. 

Rick,  J.  M.,  and  Johmson,  W.  W.  The 
use  of  the  method  of  limits  in  mathe- 
matical teaching,  430. 

Richards,  R.  iT.  Economy  of  fuel  in 
iron  manufacture,  358;  the  hot  blast  in 
making  iron,  72. 

liidgway,  on  action  of  water  in  modern 
turbine,  694. 

RiLKV,  C.  V.  Entomography  of  Hirmo- 
neura,  488;  silk-culture  in  the  colonies, 
562;  the  use  of  naphthaline  as  an  in- 
seciicide.  455. 

Ripple-marks,  172,  274,  ill.  375. 

Kivktt-Carnac,  II.  Influence  of  winds 
on  tree-growth,  114. 

Kizzolo,  quaternary  formation  of,  268. 

Robinson,  J.  R.,  on  his  steam-boiler, 
79. 

Rochester,  appearance  of  cyclone  cloud 
at,  ill.  304. 

Rock  investigation,  microscopic,  551 ; 
suites,  eduaitioual,  234;  crystuliine, 
origin  of,  .^)03,  674;  of  I^Assen's  Peak, 
5.->l. 

Roekwood,  on  mutual  relations  of  conies, 
165. 

Romer*s  Bone-caves  of  Poland,  reviewed, 
489. 

litjgers,  \V.  A.,  on  solution  of  perfect- 
screw  problem,  724. 

Roiti,  A.,  on  Hall  phenomenon  in  liquids, 
360. 

Romalea  microptcra,  33. 

Romanes,  Q.  J.,  on  tite  dawn  of  mind, 
639. 

Rome,  national  library  at,  526. 

Root,  Elihu,  tJiblet  to,  467. 

iiosny's  Codex  Cortesianus,  reviewed, 
458. 

Ross,  on  history  of  latid-liolding,  786. 

Rotalia  globosa,  216 ;  globulosii,  295. 

Rotation  of  earth,  275;  experiments,  716; 
period  of  Mercury,  297 ;  terrestrial,  503. 

Rothrock,  J.  T.,  on  structure  of  violet, 
666. 

Rowland.  11.  A.,  address  of,  on  receiving 
the  Rumford  metlals.  256. 

lUiv,  Protap  (.-hundra,  6o9. 

lioYcE,  J.  After-images,  321 ;  (Jones's 
Biogen,  661. 

Rubus  arctieus,  253;  Chamaemorus,  253. 

Rumford  medals,  presentation  of,  to  Pro- 
fessor Rowland,  ill.  256. 

Runeberg,  R.  J.,  268. 

Russell,  II.  C,  on  artificial  production  of 
rain,  229. 

RasHBLL,  I.  C.  Lakes  of  tlie  (Jreat  Basin, 
322. 

Russell,  I.  C,  on  glaciers  in  (-alifornia, 
208;  on  volcanic  dust,  555. 

Russia  in  Asia,  chart  of,  640;  Si^ientific 
work  in,  640. 


Russian  geographical  society,  868,  608; 
medal  of,  771 ;  meteorological  stations, 
112,  iU.  117,  368;  polar  expedition,  800; 
polar  stations,  468 ;  surveys,  698 ;  univer- 
sities, activity  of,  756. 

Russo-Perslau  frontier,  270. 

Rust,  cause  of,  426. 

Rtdsr,  J.  A.  The  pedunculated  lateral- 
line  orvans  of  Gastrostomus,  ///.  5. 

Ryder,  J.  A.,  on  embryology  of  teleosts, 
80:  on  sunival  of  flsL  embryos.  721 ;  on 
viviparous  fish,  769.  See  also  Gill,  T., 
and  Ryder,  J.  A. 

J5.    Transmission    of  long  or   inaudible 

sound-waves,  474. 
8.,  F.  J.    A  singular  optical  phenomenon, 

•275,  474. 
Sabal  Adansonl,  629;  palmetto,  629;  ser* 

rulata,  629. 
Safford,  T.  H.    The  use  of  the  method 

of  limits  in  mathematical  teaching,  305. 
St.  John  group,  fauna  of,  676. 
St.  Johns,  geological  museum  at,  556. 
St.  Louis  society  of  microscopists,  640. 
St.  Petersburg  academy  of  sciences,  769 ; 

society  of  naturalists,  744. 
Salisbury.  R.  I).    Aeolian  ripple-marks, 

172. 
Salix  cordata,  294;  glauca,  253;  Sitchen- 

sis,  253. 
Salmon,   D.  E.    I'he  discovery  of  the 

germ  of  swine-plague,  155. 
Salpa,  554. 
Samia  ceanothi,  583;  Cecropia,  583;  Co. 

iumbia,  583;  Cynthia,  58:1. 
Sampson,  F.  A.    Barn-owls  in  Missouri, 

116. 
San  Diego  natural  history  societv.  24, 464; 

rainfall  In,  498. 
San     Francisco,     earthquake- waves     at, 

114. 
Sau  Juan  Teotihuacan,  ruins  of,  52:{. 
Sappho,  observations  of,  470. 
Saprolegnia,  719. 
Sarcodes  sanguinea,  335. 
Saroknt,   C.    8.     (ieorge    Entfelmann, 

portrait,  405. 
Sargus  vulgaris,  242. 
Sarpedon  scabrosus,  235. 
Saturn,  markings  upon,  272;  obbervatious 

of,  608. 
Saunders,  S.  8.,  772. 
Saxifraga  leucanthemlfolia,  253;  tricuspi- 

data,  253. 
Saxon  sun-dials,  526. 
Scalops  aquaiicus,  538. 
Scaphander  puncto-striatus,  657. 
Scaphiopus  solltarius,  66. 
Scaphirbynchops  platyrhynchus,  587. 
Scapholeberis  anguiala,  494. 
Schmidt,  E.,  ou  relation  of  mound-buihi. 

ers  to  historic  Indians,  658. 
Schmidt,  J.  F.  J.,  398. 
Schrenk's  collection  of  Mollusca,  340. 
ScHWATKA,  F.    The  Alaska  military  re- 

connoissancc  of  1883,  ill.  220,  246;   an 

arctic   vessel   and    her   equipment,  ill, 

505 ;  Icebergs  and  ice-floes,  ifl.  535 ;   the 

Middle  Yukon,  ///.  677,  706;  wintering 

in  the  Arctic,  ill.  566. 
Schwatka,  Fred'k,  771. 
Science   and    fidth,    borderUtnd  of,   131; 

claims  of,  745;  electrleal,  progress  of, 

258;   InstrueUon    In,  in  England,  269; 

teaching  in  America,  241. 
Sciences,  historv  of,  50. 
Scientific  association,  international,  245; 

club,  Manhattan,  Kansas,  208 ;  liypoth. 

eses  of  the  ignorant,  301 ;   instruction 

In  German  universities,  399;  linguistics, 

364;    method  in  historical  study,  564; 

names,  32,  87 ;  researches  in  Baltic.  Ill ; 

theorists,  self-sufllclent,  472;    writing, 

style  in,  634. 
Sciurus  nlger,  747. 

Scopelus  maderensls,  625;  MtiUeri,  628. 
Scou,  W.  B.,  on  Enteledon,  266;  on  the 

lamprev,  107. 
Scott's  Morphology,  i   viewed,  332. 
Screw  problem,  724.' 
Scribner's    Wher'     did    life    begin,    re- 

viewed,  292.       , 
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Bi'.uiidvr,  S.  P.,  on  muskrat  Akeletous, 
731«. 

t^cudilor.  S.  II.,  uu  Anihracoraartu*  from 
ArkaiiHiiH,  207. 

ricynunullihi  ('arpvnteri,  713. 

Sea-wutcr,  vftWl  of,  on  Iron,  603. 

BeuHiile  laboratory  ul  AnnlNqiiam,  469. 

tikcuENOFF,  I.  Tho  Hcicutidc  activity  of 
the  KuHHian  univentitiuH  during  tlieuuit 
twuntytlvf  years,  750. 

Svconilc  Hoclutc  (le  Teylcr,  prize  of,  467. 

Beduiia  Hucioty  of  natural  history,  ;!68. 

SediiniMilH,  chuiHiflcation  of,  743. 

Se«.>bol)m*H  KngUtih  village  community, 
780. 

t>egoi«irla  canllOM,  334. 

Si*((nu-ntal  or^nnB  in  odonat«  larvae,  25. 

Si'lachini).  peculiar,  ill.  116. 

Sella,  Quititino,  6au. 

tielwyn,  A.  K.  C,  on  geology  of  Lake 
Superior,  O'f). 

Beneuio  triani(ularii*,  253. 

Berenoa  nerrulata,  629. 

Serpulu  diantbuN,  554. 

Servia,  parnftlne  nhale  deposits  of,  771. 

SfXi-s  ol  flowers,  554. 

Sextularia  ^lobulosa,  295. 

Sharkd,  carboniferous  gtiHUS  of,  275. 

Sharp,  Benjamin,  212,  342;  on  visual 
organri  of  Solen  ensis,  237. 

M  .-lis,  t'reH!<-u'uter,  increase  of,  425. 

Sbeppar  "k  Darwinism  slated  by  Darwin 
himi«elt,  review «  d,  4vl. 

SboolbredV  Measurement  of  electricity, 
reviewed,  6y-. 

SuuFELDT,  K.  \V.  Osteology  of  the  cor- 
morant, 143,  474 ;  osteology  of  the  large- 
moutbed  black  bass  (Mieropterua  sal- 
moides),532,  749. 

Shufeldt,  K.  W.,  on  Mlcropterus  sal- 
moides,  73K. 

Sbumway,  W.  A.,  on  topography  of  Ap- 
palachians, 604. 

Sialia  arcUcn.  296. 

Sienieus,  Charles  William,  7/orfrai7,  34. 

Signal-service,  344. 

Silk-culture  in  tlie  colonics,  431,  562. 

Silk-manufacture  in  the  United  States,  re- 
viewed, 290. 

SlIver-depoBiU  of  New  York,  737. 

SlmuOi'plialuM  diiphnuideus,  494. 

Singing  snails,  370. 

Siouan  tribes,  classification  of,  605. 

Sipunculus  nudus,  development  of,  682. 

Skeleton  from  Meutone,  ill.  541. 

Skidor  in  United  Sutes,  33;  races  on, 
74(». 

Skies,  colored,  99;  red,  30,  37,  170,  172, 
231;  inlMiina,  121;  in  I'aoific,  216;  up- 
pergluw  of,  143. 

Skulltt,  flntltea<l,  from  Arkansas  mounds, 
737. 

SlugK,  770. 

Smith,  Eugene  A.  Cretaceous  phos- 
phates in  Alabama,  586. 

Smith,  H.,  on  temperature  of  waU'r,  528. 

iSmith,  ICobert  Angus,  800. 

Smith,  liosa,  on  spiders,  24. 

Smith  Sound,  622. 

Snakes,  Intelligence  of,  253. 

Snell,  S.  C.  lUiufall  at  Amherst,  Mass., 
431. 

Snow,  analyses  of,  168;  volcanic  dust  In, 
139. 

Snowballs,  natural,  114. 

Suciete  des  ^lectrlciens,  140. 

Societies,  scientific,  need  of  workers  in, 
671. 

Society  of  arts.  Het>  Maasociiusetts  insti- 
tute of  technology,  society  of  arts. 

Society  of  naturalists  of  eastern  Unito<l 
States,  27;  address  of  Trofessor  Hyatt 
before,  44;  of  Moscow,  55. 

Solen  eiiMlH,  visual  organs  of,  237. 

Somal  country,  exploration  of,  HOO. 

Song.  2;U. 

Sorghum-sugar,  report  on,  reviewed,  161. 

Sound-waves,  transmission  of,  474. 

South  Kensington  museum,  vialu»rs  at, 
212.  W 

South-Sea  Islands,  /wropoiogy  of,  470. 

Spong's  Lightning  •[  ^^-ctlfin,  revluwiMl, 

iet».  *  m 


Spectrum-pliotography,  699,  726. 
Speech,  231. 

Speir's  psychological  questions,  426. 
SpeifkoWlt,     rhombic    modification    of, 

266. 
Spencer,  Herbert,  travels  of,  771. 
Spencer's  philosophy  of  the  unknowable, 

417. 
Sphaerium  lacustre,  425. 
Sphyroplcus  ruber,  296. 
Spicula  amoris,  342. 
Spiders,  24;  longevity  in,  4. 
Spider's  device  in  lifting,  305,  ill.  432. 
Spirea  millefolium,  236. 
Spirifer  lineatus,  33. 
Spiriferadisjuncta,374;  lineata,  60;  meso- 

costalis,  374,  421 ;  mesostrialis,  374. 
Spiriferina  ziczac,  421. 
Spirifers  of  upper  Devonian,  374. 
Spondylus  Gussoni,  658. 
Sponges,  fossil,  666;  from  Florida,  637; 

fresh-water,  335,  737. 
Spongilla  fragilis,  335. 
Spool-shaped  omamenta   from    mounds, 

434. 
Sporangltes  in  clay,  237. 
Springs  of  Florida,  333. 
Squall,  structural  features  of,  738. 
Squisr,  O.  H.    The  faulU  of  south-west- 
ern Virginia,  UL  614. 
Standard  natural  history  series,  28 ;  time, 

1,61. 
Stanley's  note-book,  800. 
State    agricultural    experiment-stations, 

492. 
Staten  Island,  natural  science  association 

of,  24,  16o,  423,  583.  604. 
Steam-boiler,  safety.seom,  79. 
Steam-en;;inc  Indicators,  601. 
Stearns  on  Tyrgula  nevadensis,  468. 
Steatornis  carlpcnsls,  208,  425. 
Steel,  age  of.  790;  oxidizability  of,  470; 

resilience  of,  295. 
StelUir  parallax,  deU*rminations  of,  456, 

612.       • 
Sterna  ftiliginosa,  216. 
Sternberg.    See  Mognin  and  Sternberg. 
Steward.    See  Brooks  and  Steward. 
Stewart,  S.  N.,  on  current  motor,  606. 
Stokes,    A.   C.    The    reproduction    of 

Clathrulina  elegans,  303. 
Stokes,  A.  r.,  on  Cynips  quercus-corai- 

Sera,  494 ;  on  Tarantula  areuicola  Send- 
er, 768. 

Stokes's  Lectures  on  light,  reviewed,  765; 
mathematical  and  physical  {tapiTs,  re- 
viewed, 204. 

Stolj's  Ktlinography  of  Uuatemala,  re- 
viewed, 794. 

Stone,  K.  J.,  on  the  astronomical  labors  of 
Mr.  Common,  544. 

Htons,  W.  K.  Another  'yellow  day,' 
686. 

Stone  age,  discfivery  of  village  of,  610; 
head  from  Htaten  Island,  606. 

Storm -disk,  winds  within,  ill.  402. 

Straw  terry-flower,  retrognule  metomor- 
)>hosis  of,  ill.  302. 

Streams,  effect  of  woods  on,  422. 

Streptopus  roseus,  26:{. 

Btruthiouteris  germanira,  768. 

Struve,  Otto,  on  pamlbix  measurements, 
640. 

Study  at  home,  348. 

SrrKTKVAMT,  K.  L.  Khythmie  varU- 
tions.  603. 

Huctorla,  revision  of,  236. 

Sudan,  faUe  j>rophet  of,  100. 

Suez  Canal,  140. 

Sulphur,  average  product  of,  349. 

Hummer  course  in  Ixitany,  66H. 

Hun-dials.  626. 

Hun-glows,  336. 

Hun-spot  maiimum,  600;  tlie  piriodloal 
r.liangfl  of,  686. 

Hunsetfl,  red.  3,  Wi. 

Hurveys  in  Russia,  608. 

HwainjM,  drainage  of,  667. 

Hwiufll«r,  scli-nUfle,  246. 

Hwlnffplague,  germ  of.  IM. 

Htmomii,  h.  .L  The  KrokolCNi  erupUoo, 
244;  th*  rMl  sklM.  172. 

Hyiidosmya  UinglRallla,  6ft7. 


T.,  W.    Komalea  microptera,  33. 

T.,  \V.  B.  Illusive  memory,  345;  is  ma- 
terial contact  possible?  4Ul. 

Taconic  question,  675. 

Taenia  flavopunctata,  666. 

Tahoe,  Lake,  physical  studies  of. -JrtS. 

Tailed  child,  673. 

Tall  on  reality  of  force,  700. 

Talisman,  Crustacea  dredged  by,  ill.  713; 
discoveries  by,  429;  dredging  appara- 
tus of,  ill.  448;  expedition  <if,  I6s;  in- 
vertebrates of,  ill.  657;  fishes  col lecti>d 
by,  ill.  623. 

Tainias  striata,  67. 

Tanner,  Z.  L.  Tlie  cruise  of  liie  Alba, 
tros.t  from  Cura^oa  to  Aspiuwall, 
590. 

Tape- worms,  666. 

Tapes  diversa,  373 ;  staminea,  873. 

Tarantula  arenicola,  768. 

Taku,  K.  S.  Carnivorous  habits  of  the 
muskrat,457 ;  cod-hatching  experiments 
at  Gloucester,  189. 

Taylor,  T.,  on  detection  of  imitation  but- 
ter, 583 ;  on  new  micrometer,  739. 

Technical  education  in  Europe,  789. 

Telegraph,  optical,  468. 

Telegraphing  to  China,  mode  of,  638. 

Telegraphy,  multiplex,  394. 

Teleosts,  embryology  of,  802. 

Telephone-receiver,  gloved  hand^as,  ill. 
770. 

Telescope,  Vienna,  Ul.  380. 

Telescopes,  great,  487. 

Telpherage,799. 

Temperature  in  Germany,  546;  of  water 
in  lakes  and  oceans,  523. 

Tennant,  J.  F.,  on  humidity  and  chro- 
nometer rates,  287. 

Tennessee,  mineral  springs  in,  493;  tim- 
ber of,  234;  topography  of,  2o0. 

Tcnting-school,  203. 

Terebratula  Guerangeri,  325. 

Terramares,  470. 

Tertiary  in  Alabama,  32;  plants,  two  npe- 
cies  of,  ill.  433. 

Testing-machines,  improvementFi  in,  ill. 
312. 

Tetroo  obscurus,  225. 

Text-books,  duty  on,  62;  excellence  of 
American,  271. 

Textularia  globosa,  216. 

Thallassaetus  leucopterus,  424. 

Thatching-ant,  423. 

Thermometer  exposure,  306,  563:  stand- 
ard, 83. 

Thomas,  B.  W.  Mocrospores  in  the 
rocks  about  Chicago,  215. 

Thomas,  Cyrus.  The  Codex  Corteslanus, 
458;  the  Etowah  mounds,  <//.  779;  iron 
from  North -Carolina  mounds,  Ul.  308; 
a  mound  of  the  Kanawha  valley,  Ul. 
619;  spool-shaped  ornaments  from 
mounds,  434. 

Thompson,  G.,  on  ascent  of  Mount  Shasta, 
27;  on  glaciers  on  Mount  Shasta,  208; 
on  ice-banners,  522;  on  Mount  Shasta, 
265;  on  north  wind  of  California, 
334. 

Thompson's  map  of  Mount  Shasta,  522. 

Thomson,  \V.,  lectures  by,  6&5. 

Thomson's  Vortex  rings,  reviewed,  289. 

Thenar,  660. 

Thunderstorms,  study  of,  2. 

Thuhstom,  K.  H.  The  age  of  steel,  IM; 
a  new  motor,  630;  Sir  cniarles  William 
Siemens,  pvrirait^  34. 

Thymus  glands,  development  of,  725. 

Thyroid  glands,  development  of,  725. 

Tidal  observations,  65. 

Tlde-pmlicUng  machine,  iU.  408. 

Tides,  high,  402,  473. 

TiLiTOiANiAC.  The  Greely  relief  expedi- 
tion, 172. 

Timber,  waste  of,  234. 

Time,  unification  of,  517;  sigiiolsi  M; 
electric,  ill.  401. 

Tin  tire  fk-om  Dakota,  200. 

Tinnunrulus  s|>arverlus,  200. 

TissANUiBH,  G.  Electric  ballo(»n,  UL 
162,  106. 

Tltaniferous  iron  ore,  676. 

T*linkit  Indians,  207. 
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Tonti,  P.  P.  Tiie  Dearborn  observalorj*, 
030;  bumldlty  and  cbroDumc*t«r  rale«, 
2S7 ;  rtfiieArcliii*  oq  «fltrononitci»l  ip«C' 
trnni-pholog^mphy,  726. 

ToL>D»  J.  E,  TIh^  poMlblo  origin  of  Home 
oflar,  404. 

TodhiiDttfr,  Ii»aiic.  2m. 

TwpliT  lioltt  ronobtne,  i/f,  7fi3- 

TongUtf,  iltfvelopmt^al  of.  T25. 

To^Kjkgmphic  w<jrk  In  Appalnchlftnt,  266; 
in  Tonne Bflce,  206. 

TopogmpblcAl  raap  of  Ma«aftcbatotU»427 ; 
of  Nt'w  .lerwcy.  MX);  »nrvev  of  Mama* 
cbu»etv»,  4/t7 ;  eTiri'ey,  practical  Vkloe  of, 
944;  •unoyinK,  revlcwwl,  W3, 

TTopo^riipby  uf  Appal&chlAntt  004;  of 
North  C»rollGii,  C^iil. 

Toroado  chart  for  March,  i7/.  &&a;  ciren- 
iar  i¥l,,  6'i:4;  invuj<ilhraiion»  TflT;  In 
w(;«terfi  Xorth  ('nroliiia*  4*4, 

Tomadoet,  j//.  40,  63.,  QQ ;  breeding-ground 

af.bSb,  iliuxlratlon  of,  3^;  EQt^chnulcml 

and  electrical  theorlet  of,  630;  study  of, 

Jin  America,  3Tt2.  unreoorded,  346« 

r  Tomwicis  V.,  on  pboflph*l«  dppoaita,  337. 

Torn>y  botanical  club.  23e,  623,  530. 
'  TottoDville,  foa«U  leavea  si,  34> 
[  Tracheal  organ*  of  InaeetA,  906. 

Traiiilt,  rapid,  In  Phlljidolplilft«  003. 

Trnnaporlatloo,  agvnclea  oi,  20©. 

Traiiucbold,  on  oceanic  OBcUlattonat  34K 
.Tkbat.  Mftry.     nuUavlor  of   Dolomede« 
U'ut'brDiUH,  217, 

Tr«<?  tftnwtb,  ltillai>nce  of  witida  OD,  114. 

Tret'  of  heuvfn»  growth  of*  276» 

Trei^B  of  ilow  itrowtb,  iWS. 

TRtLiLABV.,  \V,    A  biid  liablt  of  the  foi- 
aqulrrel    (Hciuru*    ntger,  vaf,  hidovlcK 
Anat),  747.    Injteotii  and  fermentation, 
_      M&. 

I'^renton  grav«I»t  bamnn  nndcrjaw  from* 
006  i  natural  history  aocioty,  '^6,  404, 

TrJaaalc  r«d  ahatc,  foaailfl  ln.29<j». 
Tribe.  Bee  Oladttone  and  Tribe. 
Tribulum,  470. 

Trilobii«?,  appamlagea  of,  ill^  279. 
^r        '  -Jlbi,429, 

H  avdon.  494. 
i'*-rnlrieoeiB»  067. 
J  HI'  -      r     Prognaaa  o(  electrical 

•ci  1983,268. 

Tnu  IL    A  bUnd  flah  from 

th'  iver,687. 


Tri'  .gy,  reviewed^ JWL 

*i'ubcrtuj'>Hi'i,  jin 

TucKKR,  It.  H..  JiinT   The  diatrkbuiion  of 


propagation  of,  <^. 


oometa  wiib  rcfemnoe  to  aolur  motion, 

060. 
Turbine,  action  of  water  in.  094. 
Tutilc'a  comet,  ephemorla  of,  799. 
*l>rrcll,  J.  B.»  on  revlalon  of  Suotorla, 

-   m, 

U*.  W.    The  winter  of  107^-80  Is  Kurope*, 

4M. 
TTjftilvy^  Vadnme,  journey  of,  to  Karalto- 

UIm*  3»0, 

Unit  rraiica,  068. 

UnaUixcik  I,  v^.iciinic  oand  which  fell  at, 

W    4^1. 
Uuio.  bysaut  of,  903,  434;  ooXeeotua,  205; 

laucoolatna,  S96. 
r nil  of. time  queatlon,  290,  480. 
I  Ktied  ^tatca  natroDomical  expedition  to 

Chile,  137;  c«nBUB  bureau,  ^43;  aiinpen- 

*lMn  of  worlt  of,  34.'i;  cenans  oflUv,  T78; 

pnbUcalionii  of«  %5 ;  k-^nlh  ccneua  repurta. 

%ol.  Iv.,  13*.  20<>;  voIb,  v    and  vl.,  468; 

eo^al  aurvey,filO:  appendix  to  report  of, 

041 ;  lnt<nfr1tv  nf,  7=i<^;   trnijKf*;rr»-nrf^  f>t, 

m  '         - '  -     : 

cul 
'jn 

cb. 

Ian  UfeaarlDg  acr 

Tb  4  iL-ttlatatlod  at  Point 

Barrtm,  ill.  47 ^ ;  tnlncral  at»aaUca,  OdO; 


motion  of  warea  of  oold  In,  map,  149; 
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Wortben,  A.  H.,  on  species  fh>m  car- 
boniferous formations,  526. 
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Wbioht,  a.  a.  Some  curious  natural 
snowballs,  114. 

Writing,  style  in,  534. 
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Yukon,  Middle,  Ul.  677,  706;  upper,  flora 
of,  252. 

Zamiostrobus,  532;  mirabilis,  433. 

Zapus  hudsonius,  541,  616. 

Zellschrift  fUr  wissenschaitliche  mikro- 
skopie,  801. 
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ZiTTSL,  K.  A.  Museums  of  natural  his- 
tory in  the  United  States,  191. 

Zoea,  evolution  of,  iU.  513. 

Zonites  excavatus,  342;  interiextus,  342; 
nitidus,  342;  suppressus,  342. 
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serve in  the  west,  585. 

Zoologischer  JahrMbericht,  114. 

Zoiilogy,  briefer,  50. 

Zygadenus  elegans,  253. 


ERRATA. 


Page    26,  col.  2,  27th  line  from  bottom,  for  '  Nat-sis-ad '  read 
•Nat-siB.a£.> 
'*        26,    "     2,  10th  line  from  bottom,  for  *  Mo-eukap-i '  read 

•  Mo-en-kap-1.' 

"        67,    "     1,  26tb   line   from    bottom,  for  *Butanla'  read 

•  Eutaenia.' 

"      137,    "     1,  line  9,  for 'calclferous' read 'calciferus.' 
«'      188,    "     2,  lines  4  and  14,  for  *  Cullle  >  read  «  Sands.' 
••      189,    "      1,  line  6,  for' CulUe' read 'Sands.' 
"      216,    **     1,  lines  1  and  2,  omit  <an  abundance  of  macro- 
spores,  besides.' 
**      296,    **     2,  4th  line  from  bottom,  for  'Dendroica'  read 

•  Dendroeca.' 

••      316,    ••     2,  14th  line  from  bottom,  for  *m*  read  **.' 
"      337,    **     2,  20th    line    from    bottom,    for    *  larval '    read 

•  larvae.' 

••      345,    ••      1,  line  3,  for  'Bredicton'  read  •Bredichin.' 

**      394,    "     1,  18th  line  from  bottom,  for  'Coriacus*  read 

•  Cariacus.* 


Page  494,  col.  2,  14th  line  from  bottom,  for  '  can  i  lieu  lata*  read 

*  canaliculata.' 
2,  line  24,  for  *  MyUlus '  read  *  Mytilus.' 
2,  2d  paragraph.    The  rocks  mentioned  did  not 

come  fr3m  the  Silver-Cliff  district,  but 
from  the  same  locality  as  the  specimens 
mentioned  on  p.  667,  col.  l,2d  paragraph. 

2,  13th  line  from  bottom,  for  '  deodorizing '  read 
'odorizlng.* 

1,  8th  line  from  bottom,  for  'Mayenla*  read 
'  Mevenia.' 

1,  4th  line  from  bottom,  for  'on*  read  *and.' 

2,  line  21,  for  'a  hundred  and  twenty-four*  read 

•  ihirty-six.* 
2,  line  6,  for  *  a  hundred  and  ninety  three '  r^td 

'two  hundred  and  thiiteen.* 
2,  22d  line  from  bottom,  for  '  telepherage '  read 
'  telpherage.' 
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Carolina  (2  figs.),  308,  309;  eccentric  figures  from  south- 
ern (6  tigs.) 437, 438 

Jtfount  St.  Augnstin   after  the  eruption,  as  seen  by  Capt. 

Cullie,  Nov.  10, 1893 188 
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Mouse,  the  white-footed 540 

Nelumbium  luteum,  longitudinal  section  of 434 

Nematocarcinus  gracillpes 715 

Neostoma  bathyphilum 624 

New  Jersey,  map  showing  geological  survey  of 525 

North  .\tlantic,  the  older  wind-charu  of  the  (5  figs.),  594> 
596;   meteorological  charts  of  the  (3  figs,  and  map), 

655,  656.  opposite  656;  track-chart  of  the 672 

Onoclea  sensibilis  Lesqx 433 

Pendulum,  gyration  of  a  vibrating 774 

Photographic  camera  for  natural -history  objects  (2  figs.),  443,  444 
Photographic  laboratory  of  Massachusetts  instituti'  of  tech- 
nology, plan  of 81 

Pipe  found  near  Charleston.  \V.  Va 619 

Point  Barrow,  signal-station  at,  478;  ice-arch  formed  near  .  479 
Pottsville* conglomerate,  peculiarities  of  weathering  in  the 

(7  figs.) 12-14 

Ptychogaster  formosus 714 

Reflections,  experiments  with 616,  617 

Ripple-marks  (5  figs.) 376 

Rumford  medal,  presented  to  Prof.  H.  A.  Rowland  .  .  .  257 
Siemens,  Charles  William,  portrait  and  signature  of  .  .  .  35 
Skeleton  from  Mentone,  France, ancient  human  (2  figs.)  .  .  541 
Skull,  human,  from  the  loess  of   Podbaba,  near  Prague 

(3  figs.) 785,  786 

Spider's  device  in  lifting 433 

Strawberry -flower,  retrograde  metamorphosis  of  a     ...    302 
Talisman,  deep  sea  dredging  apparatus  of  the  (13  figs.),  448- 
455;  deep-sea  fishes  collected  by  the  (4  figs.),  624-627; 
invertebrates  collected  by  the,  658;  deep-sea  Crustacea 

dredged  by  the  (3  figs.) 713-715 

Telegniph,  the  Delany  synchronous 375 

Telephone,  glove  (2  fiffs.) 770,771 

Telescope,  the  great  Vienna 381 

Testing-machines,  improvements  in  (5  figs.)     .     313, 315, 317-319 

Tide-predicting  machine 409 

Tornadoes,  diagram  showing  their  relation  to  the  prevailing 

winds 556 

Tree,  remains  of  a  prehistoric 347 

Trilobite,  appendages  of  (3  fisrs.) 280,  281 

Vertebra,  seventh  cervical,  in  man 61 

Volcanic  sand  which  fell  at  Unalashka,  Alaska,  Oct.  20, 1883,  652 
Walking  a  log,  as  practised  by  the  Alaskan  Indians,  position 

of  the  feet  in 223 

Warren,  G.  K.,  portrait  and  signature  of 277 

Whirlwinds,  cyclones,  and  tornadoes,  diagrams  and  maps 

explaining  (10  figs.) 43,  44,  65,  94,  95 

Wind  velocities  and  directions  near  Chicago 495 

Winds  within  the  storm-disk  (2  figs.) 403 

Wintering  in  the  Arctic  (10  figs.) 566-571 

Yellowstone,  Grand  Canon  in  the 105 

Yukon  River,  map  of  Upper,  221 ;  Dayay  valley,  looking  up 
Nourse-River  valley,  222;  a  view  in  the  Davay  valley, 
224;  I.4ike  Lindeman  on,  225;  I^ke  Bennett  from  Payer 
Portage,  247 ;  Miles  Canon  fVom  its  southern  entrance, 
250;  Indian  village  of  Kitl-ah-gon  In  the  von  Wilczek  val- 
ley, 251;  view  looking  into  the  mouth  of  the  Pelly  Riv- 
er, 677;  view  looking  up  the  Yukon  fh>m  the  mouth  of 
the  Pelly  River,  678;  looking  across  the,  679;  Ayan  In- 
dians and  their  birch-bark  canoes  on  the,  688;  section  of 
paddle  used  on  the,  680 ;  plan  of  hut  on  the,  680 ;  Kon- 
itl,  chief  of  the  Ayans,  on  the,  681 ;  gambling  *  chips,' 
682;  section  of  the,  682 ;  map  of  the  Middle,  707 ;  sec- 
tion of  bank  of  the  (3  fivs.)  708;  Indian  village  of  Klat- 
ol-klin  on  the,  709;  fishing-net  ijsed  on  the,  710;  fish- 
.club  used  on  the,  711 ;  moss  hanging  from  banks  of  .    .    711 

Zamiostrobus  mirabills  Lesqx 433 

Zoca,  evolution  of 514 
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COMMENT  AND  CRITICISM. 

The  thonghu  and  aotions  of  young  men  of 
intellectual  strengtlK  in  whom  is  vested  the 
future  fate  of  scientific  progress  in  tbia  coun- 
try, are  worth  attention,  and  are  of  the  deep- 
est interest  to  those  who  are,  or  soon  will  be, 
no  longer  explorers  of  new  fields.  Tlie  meet- 
ing last  week  in  New  York,  of  the  new  society 
of  naturalists,  composed  almost  wholly  of 
young  men,  was  remarkable  for  the  force  and 
directness  of  the  discussions,  and  the  absence 
of  i)ointles8  and  wearisome  talk.  It  became 
plain  that  we  have  men  capable  of  the  best 
work,  and  that  we  are  preparing  for  a  bnlUnnt 
future  of  investigation,  whenever  the  instni- 
mentalities  necessar^v  for  fullest  snceess  arc 
sufficient.  The  spirit  of  independence,  and 
the  disreganl  of  purely  personal  iaflueuce,  were 
as  great  as  could  be  desired.  All  propositions, 
from  whatever  source,  met  with  an  equal  aud 
critical  treatment ;  and  no  clique  or  locality  had 
the  slightest  claim  for  consideration.  Fliila- 
delphia  was  best  represented  ;  while  there  was 
a  striking  absence  of  delegates  from  Wash- 
ington, New  Haven,  and  Caml>ridge. 

The  Iiitcriiiitioiml  corittTi'iice  iur  lixing  U|>ou 
a  universal  i)rime  meridian  and  a  tmi versa! 
iystera  of  time  has  at  length  l>een  called  by 
the  State  department  to  meet  in  Washington, 
Oct.  1.  18H-I.  Diplomatic  |>roceedingft  are 
always  expected  to  go  on  with  a  certain  dig- 
nified leisure ;  but  the  arrangements  for  tlie 
meeting  of  this  conference  have  been  delayed 
far  beyond  any  thing  customary,  eveu  in  di* 
domacy*     The  act  authorizing  the  conference 

came  a  kw  in  August i  1882.     As  there  was 


some  doubt  whether  there  would  be  a  sufficiently 
general  response  to  the  invitatiou  to  insure  the 
success  of  the  conference,  a  preliminary  cir- 
cular requesting  the  views  of  the  various  govern- 
ments interested,  and  an  expression  of  their 
willingness  to  enter  the  conference,  was  issued 
from  tlie  State  department  toward  the  end  of 
1 882 .  The  responses  w  ere  i  n  some  cases  favor- 
able, and  in  others  negative  or  undecided*  A 
desire  was  felt  by  the  Europeans  to  have  a  pre- 
liminary discussion  of  the  subject  at  the  In- 
ternational geodetic  conference  at  Rome  in 
October,  1883,  The  feeling  at  this  conference 
luiving  shown  that  there  would  be  little  dif- 
ficulty in  the  universal  adoption  of  the  Green- 
wich meridian,  the  final  step  of  calling  th© 
conference  was  taken.  Why  so  late  a  date 
was  choeen  we  are  not  informed. 


Ln  our  issue  of  Dec.  14  we  published  an 
article  under  the  title  of  *  The  signal-service 
and  standan!  time.'  criticising  the  action  of 
the  chief  signal-offlccr  in  not  adopting  the  new 
standards  of  time  at  signal-service  stations. 
We  have  since  learned  that  our  criticism  was 
not  well  founded,  as  the  information  upon  which 
it  was  based  gave  an  incomplete  idea  of  the 
IKJsition  of  the  service  in  this  matter.  It  is 
true  that  the  obsen^ers  of  the  service  are  still 
governed  by  the  local  times  of  their  respective 
stations ;  but  this  is  only  a  temporary  arrange- 
ment, and  will  be  changed  as  soori  as  possible. 
The  reason  of  the  delay  is  this :  the  inter- 
national observation,  which  is  taken  at  many 
stations  of  observation  throughout  the  whole 
world,  is  made  at  seven  a.m..  Washington  time. 
It  is  proposed  to  make  this  observation  eight 
minutes  earlier,  or  at  seven  a.m.  of  the  time  of 
the  lliXXi  meridian,  which  is  exactly  (ireenwieh 
noon ;  but,  before  this  change  can  l)c  made, 
the  co-operating  weather-services  and  numer- 
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qaeney  and  violeuc'c  of  lightning  to  the  diflVr- 
eat  parts  of  the  storm-area,  or  for  discovering 
its  possible  preference  for  one  or  another 
topographical  or   geological  distri<^-t  when   it 

*  strikes/  Some  of  these  points  have  been 
studied  in  Europe,  but  inticb  remains  to  be 
ione  even  there.       Indeed,  there  is  no  depart- 

Ftaient  of  meteorology  in  which  local  iind  close- 
ly placed  observers  caii  attain  an  end  so 
distinetly  originid,  n\n\  ^o  far  out  of  reach  of 
the  government  senice,  oa  in  this  ;  and  ten 
years*  observations  from  stations  near  one 
another,  and  numerous  enough*  would  yield 
results  of  the  greatest  practical  and  theoreti- 
cal interest.  . 

LETTERS   TO   THE  EDITOR, 

,     ttorry *jpo  h  den  <*  ar<»  rfqueHnS  ft)  ^f  a*  bt'ltf  a^  poM»ibU>     Tht 
iirit*r*$  nam*  it  in  <tU  coJtes  rtquiratt  tt§ pro^ q/  ffoi^d  faUh, 

Mr.  rrancis  Oalton's  proposed '  family  regi»ter».' 

Many  obliging  leLtfrs  reacli  mc  trom  Aiut?rica. 
^jOffering  family  information  for  iny  use,  of  the  kind 
Jescribed  by  ruy  frieml,  Mi%  Henry  R  Osborn,  in  your 
'isuL!  No.  .'iO,  as  that  which  1  want. 
The  acbeme  ih^nt  descril>eij  is  one  that  I  circulated 
»  gather  opinions  and  to  obtain  gtildancu  before  cJe- 
ennining  iui  pr^olHc  fonn.  This  h  now  done,  and 
riih  your  permission  I  will  say  a  few  words  Ufion  it. 
The  Informjitiou  wanteil  applies  to  so  manv  differ* 
(Dl  indiviiluals  in  the  same  family  group,  una  differs 
'  wo  much  in  intnuteness,  acconllng  to  the  degree  of 
kinship,  and  it  has  to  be  arranged  in  so  special  a 
manner,  that  a  copious  explanatory  description  and 
numerous  tables  are  requisite.  There  is  no  real  com- 
plexity: nr-vertheless,  I  feel  assured,  that,  without 
r  ilile   guidance,  endless  mistakes  will    arise. 

*  lents  will  send  pa^ee  of  useless  matter;  and, 
iMj  Lijr  I'lher  hand,  they  will  be  silent  about  simple 
facts,  the  absence  of  which  will  seriously  diniini»h 
the  vahic  of  otherwise  copious  returns.  I  tlH;n*f<»re 
found  it  necessary  to  prepare  a  book  containlug  a 
full  account  and  explanation  of  what  wad  wanted,  iu 
order  to  exhibit  tlie  varous  hereditary  tendencies 
that  converge  upon  any  given  person,  and  containing 
rt*  Hw.  .  .r^,^»  |,[nii»  all  the  necessary  scheduler.  This  I 
!  :  it  is  in  the  press,  and  will  be  publisheil 
a  iiitm&sby  Macntillan,  and  will  be  procura- 
ble ill  America. 

As  regants  the  prise  scheme,  I  found  it  inadvisable 
Uy  restrict  it  to  medleal  men,  and  I  have  thrown  it 
open  to  •  British  subjecU  resident  In  the  United 
■  Kingdom.*  I  could  not  extend  it  farther,  owing  to 
ho  extreme  ditti*-ulty  of  verifying  statements  of  facts 
iSleged  to  have  occnrre<l  abn>aa.  My  self-imposed 
task  will  bi'  hard  enough  ai  it  is.  The  conditions  of 
the  prizes  are  fuily  explained  in  a  fly-leaf  to  the  Eng* 
lish  edition. 

Let  me  take  Ihis  opportunity  of  saying  a  few 
words  about  another  book  to  which  my  name  is  at- 
lAcbed  as  editor,  and  which  will  appear  at  the  same 
lime.  It  is  ciilleil  the  *  Life-history  album/  and  was 
prepareil  by  a  sub-committee,  of  which  1  was  asked 
to  be  chainoan,  who  acted  by  direction  of  the  Col- 
lective Ifivestigation  committee  of  the  British  medical 


associatioiu    This  book  give^  explanations  and  sched- 
ules for  the  regi**trarif>n  of  fuTHrmat  data  us  lif#>  ad- 
vances, just  ;is  the   ' 
account  once  for  u' 

ever,  being  very  dij, v.,  ,i.  ,i.  v,,,   ..,>-  ...-.-^ 
much  more  meiHcal  in  the  *  Album.'     It  i-  ' 

by  the  Life  history  sub-committee  tlial  tlu  i 

v^lue  to  the  ptjssessor,  of  his  own  Ilfe-histoiy  up  to 
date,  would  be  considerable,  and  of  great  service  to 
tlie  children.    They  also  feel,  that,  if  tli  mh  are 

commonly  kept,  it  will  be  possible  h-  ob- 

tain extracts  of  a  great  many  of  them  i  .  i^.*,  •>  sta- 
tistical purposes,  which  would  be  of  high  scientific 
value.  The  album;*  will  contain  a  vast  amount  of 
infonnatlon  which  is  now  left  to  perish,  and  the  lack 
of  which  is  a  great  hinderance  to  obtaining  that  com* 
pleto  and  comprehensive  knowledge  of  the  family 
antecedent*  of  numerous  pertsotis,  wlitch  is  at  preitcut 
the  paramount  desideratum  lo  inquirers  into  heredity. 
I  shall  be  very  grateful  to  any  oi  your  reuflers  who 
may  see  my  forthcoming  '  Record  of  family  faculties,* 
and  may  make  themselves  aequainled  with  what  I 
want,  who  will  send  me  Information  concerning  their 
own  familieH.  But  1  cannot  explairt  my  wants  with 
suliieietit  lirev  iiy  either  here  or  by  letter,  ajid  must,  ^ 
perforce,  rxifer  those  who  care  to  know  them  lo  the 
boo  k  i  tsei  f ,  Fn  an  c  is  G  alto  S  - 

The  red  Bunsets. 

I  have  recently  noticed  several  articles  upon  the 
gorgeous  sunsets  lately  seen  in  this  country,  and  de- 
sire to  put  down  a  few  notes;  on  the  same. 

The  red  glare  was  .*«►  brilliant  the  evening  of  Nov. 
27,  that  the  flre-alarm  was  sounded  in  New  Haven, 
Conn.,  calling  out  the  engines.  On  the  succeeding 
night  the  deep  red  glow  was  magniticent,  appear- 
ing f.ir  above  blocks  in  the  busiest  part  of  the  city. 
Careful  observation  has  shown  the  phenomeikon  vorj' 
nearly  as  brilliant  at  sunrise  .'w  at  sunset.  The  deep 
red  has  apf>eared  the  last  of  all  the  cotavA  in  the  sky 
at  sunset,  and  invariably  tlie  tirKt  in  the  murning. 
There  has  been,  in  addition  lo  thb,  agrayish  afterglow 
at  night,  and  in  the  morning^  a  slight  effulgence  be- 
tokening the  rising  sun.  This  afterglow,  or  etTul- 
gence,  ha*  tnade  it  possible  to  observe  the  *ky  directly 
at  the  region  where  the  deep  red  had  just  appeared, 
or  was  soon  to  appear;  ami  tuts  invariably  showed  fine 
fleecy  clouds  at  a  great  height,  generally  stratified 
horizontally,  and  extending  with  slightly  Increzising 
density  to  tlie  south-west  or  snrith-east  horlxou. 
These* lij:ht  stratilied  eloud-ai  h  were  visible, 

even  though  the  sky  appear*  !y  cloudless  a 

few  minutes  luifore  and  afu  i  i....  -  ;^iitlgence.  The 
starn  the  past  month  have  «ihown,  night  after  night, 
most  extraonlinary  twinkling,  and  the  air  has  lieeii 
saturated  with  moisture.  Again  and  itgain.  with  a 
high  barometer  and  a  perfectly  clear  sky,  sometimes 
even  with  a  cold  north-west  wind.  I  have  been  aston- 
ished to  find  the  relative  humi«lity  a  bundri*d  percent. 

As  to  a  probable  explanation,  the  wildest  theories 
have  been  advanced:  meteorsi,  cosmical  dust,  zodia- 
cal ll«ht,  comets,  ehi-ctricity,  volcanic  gases  ,ind 
ashes,  etc.,  have  each  hail  their  adherents.  Of  these, 
the  last  is  the  only  cme  worthy  of  consideration.  The 
recent  f  ?)  eruptions  at  Java,  11,(KK)  miles  distant,  are 
advanced  as  a  sufficient  cause  for  the  presence  of  the 
ashes. 

That  volcanic  ashe^  may  be  carried  great  di?itancea 
is  well  known.  Loomis's' Meteorolotry,'  p.  77,  gives 
an  instance  in  which  a^hes  were  carried  lOQ  miles  to 
the  north -^.a^t  and  1,20U  miles  to  the  west  of  the  vol- 
cano Coseguina.     Xot withstanding  this  evidence,  it 
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taf  " .   '"t  ii.**fr"f;»'.*»L  •*»  ~"ip*  *ani  j  ex  i^sic^  »irf  rrd 
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ar^t^rf  -it  bcciacci  Ai  <wl'>  it  *i7  "wis  icciKiT 
€"K^ii**-  :i!:c:cl  f*^  Kar*  wire  t2k1v*-  A  d^rk-red 
p-:--*-  ^.-z^t  :*  £jre:r**c  :::.  ai:  ^pmr-^i  <i  :it  b«aT>e£5^ 
a^'i  .=.  :it  w^^  ti  Tomt  ±.  ^rcttd.  i.j-5t£=rt>i  haiki2$ 
fr:=i  it  piGCtxc  ctf  'i*  iss-  A:  €JS^'.'  r.-:-  ck-ods,  bci 
clLj  r-ir«  t<  trK  ir»!*  oc  fc«x  ^^r^ '  r-^-^*  wcsv  t». 
f:*>-  Ai  £rss  zk  raodioi  wa»  m«c.  :<z:  sl^on^v  it 
btca'^ft  r^ir-iffa^ai'iT  appartci.  Ii  "«ra»  a  fafrt 
6=:S£T  r«d  Kill  c4»rartl7  barred  in  ih?  v««s.  This 
pv V  ijjsed  rvo  Locn  axM!  etA:  K:T:::te«  afic  sniustf; : 
aicr:«;^cn-  cals:  zhtsmceaktr  crtrrj:  frc«c  ^^  u> 
fS  =  F.  Tbe  c<*erraik-CiS  ;<«*»  izzmtz  i:i  «>rm«p- 
xacc  ^l:h  fr»;'ar  c:*s  nwK.127  icadt  iz.  rarx^cs  part* 
of  xi-t  wf-rii-  AirTtTPga  Wccchki-u 

Asa  A7^«r.  I^k.  SL  ISL 

Flast  cttetritwitiop  in  Iaiwci  Galif ochul 
I  vc«U  caZ  ai;«i:uon  to  U:«  fact,  tha:  zc^acT  Ari> 
Booiaii.  Xev  M^zicaz:.  ar-d  Mexican  f;«^  erf  p^^^^ 
^ofttbfr  viik  B<*re  n-i-nixn:  ipe&eK  art  f c-and  on 
ibt  Banov  ftnp  of  tabitlazMU  in  nonbcTT.  Lover 
Gi^orma.  Amo^  them  I  bat  meniion  Quercos 
gaccyi  iiiH.  fny  ui,  Astraolvm  Soootae.  Foaqnl- 


EML  iM  manT  ocbcrK  with   Gcnnia 


caenitocnm  of  the  Rocky  Mountains.  Ivesia'Bafleyi 
erf  Nevada.  Gall  am  pubent,  Qnercus  agrifotia,  tlie 
ectmmon  Pterit,  Aquilegia  tmncata,  and  a  nombcr  of 
int^odnccd  {*)  tpedet  well  known  throoghoot  Um 
Uzaied  States.  Charles  R.  Obcttt. 

Su  DMfo.  Cftl.,  Dec  U. 


( near  LftDsiiic.  ICch. 

A  few  years  since,  I  spent  one  or  two  days  at  Maaoii, 
K<ct  xtu  miW  south  of  Lansini:.  Mich.  I  had  hoped 
;o  rtiun.  at  5«>me  futun*  lime,  and  ci-mpWie  my  ob- 
K-rr*ii..r.s  ui*on  s«»me  peculiar  ridjit^  rf  sxud.  craTel, 
aid  t<>wlders  in  llie  vicinity  cf  tlt^i  vii;a::t>:  but,  as  It 
3nay  W  5onie  vtar*  l»efi«re  1  shall  be  ablr  t--  ilo  so,  I 
wvuM  like  to  lay  the  obsenaiions  tirf««re  the  readers 
of  A-iOiCf.  hiipin^  that  s*'nie  nf  ihv  Michigan  nead- 
er5  may  ha\e  liiiitr  u*  invest iuate  :Lv  s'.bj'-c:  fully. 

TLe  surface  is  here  nearh  plaiir.  Tbe  fn-Li  mo- 
rairr  of  the  Saiiiuaw  glacier*  1« 'be  lie*  s->mc  iLirty-five 
ir-iirs  :o  the  soutli-south-east.  beyoitd  J jick«on.  These 
rl»icesiieiul  towarxlsthismoniine  fnran  s-'me  ur. known 
jtt'ir.:  nonh  of  Mas<»n  to  anoilier  uiikn^wi.  pc«;iii  ten 
i-r  more  miles  s»»uih-s<»uth-east.  1  ^as  iiifom-.ed  that 
s^«ie  of  these  ridges  wort*  six  aiid  trigL:  nii:r>  ir.  iength« 
ard  aie  sometimes  used  as  a  highway.  The  drair  ace  is 
to  the  northwanl  at  present,  paralle*.  wi;h:Le  O'urse 
of  :he  ridges,  though  I  noticed  on«:  or  iwo  ii-siancee 
where  creeks  had  intersected  the  rid^r*  ii.s'ead  oi 
being  guide«l  by  them.  The  ridges  ser^nit^J  :o  j^rsisl 
in  a  northerly' ct>urse.  though  with  ma:  y  l.-oal  ex- 
ceptions. I  noticed  one  instance  in  which  tbe  main 
ridge  turned  nearly  at  an  angle  tkf  I^K'^ :  bu:  the  main 
course  was  ivntinuetl  farther  n«'nh  ir.  ihe  heavier 
ridge,  and  at  the  elbow  by  a  much  ligl.ii-r  »:.r.  Tbe 
ridge*  are  quite  variable  in  elevaiii-ii.  Perhaj*  the 
mean  lies  l>etween  twenty  and  thirty  frts.  Tte  s^-^pe 
was  not  measuretl,  but  is",  as  a  rule,  :^^^  greAi  t"  per- 
mit their  being  cn^sseil  by  teams  at  ihr  x-.a:i:ral  grade. 
The  ci^miKMient  material  is  all  wa;er-» »>rri.  ai-d  eri- 
der.ilv  de|H«it(Hl  thnmgh  the  agency  of  »a:er.  Tbe 
bcwljers  aiv  of  all  sixes,  up  to  tw«?;Ae  ii.cht-s.  ,j^^^ 
hajis  forty  per  cent  were  sandstone,  simiiAr  ;:.  ".'iiho- 
Ic^ical  characters  to  the  subjacent  r>.i^k  *:ra:j.  Tbe 
nemainder  were  motamonduc  or  igntvus  spec.t*,  ex- 
e>*i»t  s^>roe  limestone  iH»bbies. 

whether  these  ridges  ^en^  formed  in  ih<  '.:'.  z  :«»' 
r.ai  crevasses  and  river-4'hannels  of  the  ancii:.: ,:  a.  ; 
or  not,  must  bo  dotennimHi  by  a  m»^re  carefu.  s-f 
v-rf  the  region  than  the  writer  Was  able  to  n-.jike  .2 
few  days  siHMit  at  Mason.  I-.  C.  >Vv*o>tk 

Kuivka,  Kan..  lH>c.  t*.  ISiCU 

Longevity  in  a  fasting  spider 

i>n  the  fifteenth  day  of  iVtoWr,  l?^l.  I  end 
spider  in  a  small  (m|HT  Ih>x.     Fn^m  that  day 
»tventh  day  of    May.   ISSa   (IHH    days*.  I  ca 
watched  and  daily  iiispeot<Hl   the  pns*>ner.  ar 
positively  afBnn  tliat  he  imrtook  of  no  fo^ni  or 
The  U^x  in  >»bloh  h«  was  conthunl  was  as  cV 
white  as  white  |>a|H»r  could  make  It,  and  rvm 
while  he  cinitinutHl  to  occupy  ll,  except  fo' 
peerance  of  a  few  dark  ii|H»cka  which  1  sup 
the  droppings  of  the  prlHoner.     1  cart^fuH 
him  every  day,  and  Moinet lines  two  or  thrt 
a  day:  and  I  wa^i  unablo  to  drteci  an>  em 
symptoms  of  weaknoitii,  or  even  Irritability 
whiie  he  ll\e\l.     lie  alwayi  apiM'aird  as 
kx^etl  as  phiiDp  and  healthy,  an  he  dii' 
dropped  him  into  the  Imx,  until  within  r 
his  death,  when  1  first  oimerved  that  >» 
was  tipi^  he  would  fall  from  bin  ihihUIo 
Wll.ll  VM  J 
Ktwbw«li,  N\Y. 
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The  pedunculated  lateral-line  organs  of  Gaa- 
troatomus. 

The  recent  discovery  of  a  form  of  deep-sea  fiahei 
closely  allied  to  the  Eurypharyux  described  by  M. 
TaiUaut,  by  the  U.  S,  fish-conuniaaion  steamer  AJ- 
batross,  has  afforded  excellent  opportunities  for  a 
more  thorough  examination  of  the  external  charac- 
tera  presented  by  the  skin  of  these  forms.  Tlila 
Bpccies  uf  euryphar>iigoid  flahes,  —  the  one  studied 
by  Professor  Theodore  Gill  and  mystflf,  and  named 
byus  Gastroatomus  Bairdii, — upon  closer  examlna- 
tfon  of  the  region  of  the  lateral  line,  disdoBes  features 
which  appear  to  be  somewhat  remarkable,  if  not 
unique,  amongst  organs  of  the  kind  hitherto  known. 
The  lateral  line  is  in  its  usual  position,  and  begins 
just  behind  the  head.  Theni  if  no  mucous  canal 
covering  the  end-organs;  but  these  are  Isolated  »a 
gjoup!*  of  from  two  to  five,  standing  on  the  skin  in  an 
oblique  row  at  the  hind 
margin  of  each  muscular 
iomite.  The  p-oups  con- 
sist, in  f  net,  of  from  two 
to  five  Binlked  orpins^  as 
shown  in  tig.  1  in  the  cuU 
Tlie  fla!kfi  are  not  pig* 
menU'd  at  all,  except  at 
the  tips,  where  they  sujv 
port  a  discoidiil  cup- 
shai(>«d  organ,  which  15> 
more  or  less  completely 
ptjB:mented  internally.  In 
some  instances  tliese  end- 
orgrtns  are  very  distinctly 
cup-fibafied:  in  others 
tlntl  form  I*  lej^s  clearly 
ttppuront.    The  base  from  F«p,  1» 

which  the  i^tiilka  arise  is 

not  so  deeply  pigtnented  iis  the  surrounding  skin, 
which  is  very  denst^ly  loaded  with  pij;ment,  and  very 
black.  The  pigment  on  the  basal  disks  is^  in  fact, 
Arranged  in  a  sllsbily  reticular  manner:  the  pig- 
mented layer  is  continuous  with  the  outer  clear 
sheaths  of  the  stalks;  and  the  medullary  portion  of 
the  stAlk  can  be  seen  In  some  casea  to  consist  mainly 
of  nerve-librlls,  which  pass  outwards  to  the  cup-Jike 
organs  at  tho  lip.  In  a  few  cases  there  appears  to 
be  a  clear  space  in  tlii^  centre  of  the  cup-like  end- 
orgiin,  3ts  shown  In  fij,?.  2,  surrounded  by  a  dense 
circ!"  '^'  r^i'^'nented  tissue. 

1  ri  of  tlieso  side-organs  of  Ga*trostomus 

ism  lactile,  or  may  serve  a  special  purpose 

at  the  great  depth  in  which  this  fi*'h  lives.  Tbey  re- 
mind one  vei7  forcibly  of  the  rows  of  comb-like  end- 
organs  which  have  recently  been  described  by  F. 
Leytlijj  on  the  head  of  the  cave-fish 
(Amblyoptiis  spelaeus  DrK,);  but  in 
this  ca^e  the  stalks  are  not  so  robust, 
and  are  much  more  slender,  and 
relatively  longer.  It  may  even  be 
that  the*e  lateral  bands  of  side-or- 
gans of  Gaftrt^ifttomus  arc  phospho- 
Fig.  27  rescent  at  their  tips,  like  the  side- 

organs  of  scopelids,  steropiyclnd?, 
etc.  The  lateral  bands  made  up  of  short  oblique 
rows  of  these  organs,  as  the  fi*h  moves  through  ilie 
water  at  a  depth  of  live  to  fifteen  hundred  fathoms, 
may  po^sibly  become  luminous. 

Ihat  they  are  also  senson,'  In  fimction  there  can 
be  no  doubt,  lM:'ing  found  in  the  usual  iK)sition  of  the 
lateral  line,  as  In  common  flshes,  and.  like  it.  prob- 
ably innervated  from  the  vagus.  The  stalks  are 
fully  a  fiixteenth  of  an  inch  long,  and  are  apparent 


on  the  side  when  the  fish  Is  Immersed  Ui  aleohui  or 
water,  and  project  outwards  quite  freely,  so  as  ta  be 
visible  along  the  sides  Mhen  the  fisli  is  viewed  from 
above.  These  naked  side-organs  remind  one  also 
somewhat  of  the  naked  nerve-hilts  on  the  sides  of  the 
body  of  young  fishes,  such  as  those  of  Gadus  and 
Gambusia.  In  the  former  the  stiff  fiensory  hairs  of 
the  nerve-hills  prr  ^  *  ■  -^  i-  •  •  from  the  surface 
of  the  hill  into  t!  ' ,  but  in  no  em- 
bryo fishes  am  I  ;i  . jrgans  are  ever 

pedunculated.  In  iaci,  the  side-organs  of  Gastros- 
tonuis  Bairdii,  like  the  whole  of  the  rest  of  tiie  orga- 
nliation  of  the  animal,  particularly  its  skull  and 
branchial  apparatus,  present  an  extreme  phase  of 
specialization.  J.  A.  Rydkr. 


RETROSPECT  AND  PROSPECT 

WiTti  the  present  numbc-*r  Sci€n4:^  enters 
Dpon  the  second  year  of  its  existetice.  The 
time  is  an  appropriate  one,  while  extending  a 
cordial  greeting  to  iU  readers,  to  call  their  nU 
tention  to  its  work  and  its  purposes.  That  a 
journal  of  poptilar  science^  with  the  varied  and 
infornoal  contents  appropriate  to  a  weekly  pub* 
Ueation*  would,  if  judiciously  conducted,  prove 
a  weleotue  addition  to  the  list  of  American 
penodicals,  has  long  been  felt  by  those  most 
interested  in  scientific  progress ;  but,  when 
the  numberless  ditliculties  in  the  way  of  suc- 
cess had  to  be  consi<lered  in  detail,  they  were 
found  to  he  numerous  and  perj»!exing.  The 
general  scope  of  the  journal  was  the  only  fea- 
ture about  which  little  doubt  c*ould  be  felt. 
Two  quite  distinct  yet  inseparable  objects  of 
existence  presented  themselves :  one  was  to 
keep  the  readers  of  the  journal  informed  of 
the  progress  of  seieuee  in  all  its  branches  ;  the 
other,  to  give  expression  to  the  well-matured 
views  of  scientific  men  upon  all  public  questions 
counected  with  the  increase  of  knowledge,  and 
thus  to  become,  so  far  as  pos,sil>le,  an  organ 
of  public  opinion  upon  scientific  atfairs. 

In  pursuing  the  latter  object  the  path  of 
duty  was  too  plain  to  require  discussion.  The 
journal  must  be  the  organ  of  no  individual, 
clique,  or  part3%  but  must^  while  preserving 
entire  impartiality,  give  plain  and  fearless 
expression  to  its  convictions  upon  any  question 
in  which  the  interests  of  science  at  large  were 
involved.  How  far  it  has  fulfilled  this  require- 
ment is  a  question  to  be  decided  by  its  readers 
and  patrons,  without  argument  from  ourselves. 

The  question  of  the  contents  of  the  journal 
in  detail  was  a  far  more  intricate  one.  8 hall 
its  articles  be  designed  exclusively  for  the  spe- 
cialist, or  shall  the  results  it  makes  known  be 
popularized  by  the  omission  of  all  purely  tech- 
nical nomenclatnre?  Shall  they  be  long  and 
elaborate,  or  slioit  at  the  risk  of  incomplete- 
nesa?     Shall  they  be  strictly  and  purely  scien- 
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titio,  or  shall  the  speculative,  sentimental,  and 
ix)eti(^  sides  of  things  he  allowed  to  apj>ear? 
Shall  its  chronicles  of  progress  consist  of  the 
briefest  possil)le  memoranda  of  all  important 
current  reseanthes,  each  duly  lahellecl  for  ref- 
erence, or  shall  a  selection  be  si>  made  that 
each  account  shall  l)c  pre|)ared  with  a  state- 
ment of  the  origin,  place,  and  object  of  the 
research,  with  a  view  of  making  its  true  signifi- 
cance known?  In  the  case  of  scientific  arti- 
cles, wlhMc  shall  we  draw  the  line  l>etween  what 
belongs  to  this  journal  anrl  what  to  those  in- 
tended for  the  pul)lication  of  original  re- 
searches ?  These  are  merely  a  few  of  tlie  more 
imiK)rtant  questions  which  the  projectors  were 
obliged  to  meet,  and  which  they  have  cndeav- 
ore<l  to  decide  in  the  way  best  fitted  to  give 
general  satisfaction.  The  result  is  seen  to  a 
certain  cxt<'nt  in  the  present  number  ;  but  some 
aspctds  of  the  subject  may  be  profitably  con- 
si(i(»re(i  from  a  broader  fiehl  of  view. 

The  dilllculty  arising  from  the  technical  na- 
ture of  scientific  researches  admits  of  being 
partially  r(?solve<l,  so  far  at  least  as  the  gen- 
eral principle  is  concerned,  by  a  M^sy  obvious 
consideration.  Science  nnist  be  almost  as 
nuich  poj)ularized,  lo  be  made  arx'essible  Ut 
all  scientific  read(?rs,  as  to  b<;  rea^lable  by  the 
educated  public  who  wen*  never  in  a  lalx^ra- 
tory.  A  new  fornmla  in  thermo<lynaniics  is  as 
incomi>rehensible  to  a  botanist  as  lo  a  mi'.tu\fttr 
of  Congress.  The  average  physicist  knows  as 
little  al)out  a  bracliiopo<l  as  the  average  luor- 
<!hant.  AVhat  the  most  modest  well-re»d  cU^r- 
gyman  \\\\\y  fairly  think  he  knows  aU;iji 
Darwinism 'far  exc«*e<ls  all  that  tlie  common 
run  of  chemists  r<?ally  do  know.  The  obvious 
conclusion  is,  that,  sliould  we  seek  U)  make  dJK 
cussions  of  current  scientific  researehes  aerirssi- 
ble  to  all  scientific  readers,  we  cannot  avoid 
being  somewhat  popular  in  style. 

On  the  other  hand,  if  the  journal  should 
present  to  its  r<'a<l<'rs  only  that  t-hmn  <ff  read- 
ing-matter which  they  get  for  nothing  in  the 
daily  [>apers,  its  xavy  existenei?  woijid  Ur  a 
superfluity.  To  justifv  the  publjejition  of  any 
perio<lical  devoted  to  a  s|x;cialty,  it  inu>»t  pM-. 
sent  its  readers  with  a  kind  of  niatt^T  which 
they  cannot  find  in  the  public  printi^. 

The  t<irm  '  popular  s(!i«*nec '  in  ofo-n  ma/Je  \j, 
include  a  class  of  diseuHsions  'juiU-  *V\\U'rt.u^ 
from  the  presentation  of  scjiriitifie  iruthn  in 
counnon  language.  Scienec  »it  the  preM-nt 
day  is  the  ideal  of  <lemoerHr\ .  Itn  woik  :nt*\ 
its  honors,  from  the  highest  to  the  loweHt..  um- 
thrown  open,  without  rentriction,  Ut  ;i)l  men. 
There  is  no  authority  which  euu  imy  Ut  the 
humblest  worker,  *'  I  know  W\\%,  and  \ou  do 


not :  I  am  therefore  above  your  criticism,  and 
you  must  accept  my  statements  without  essay- 
ing to  inquire  into  the  validity  of  their  founda- 
tion or  the  Sf>undne88  of  their  application." 
There  is  no  tribunal  in  the  scientific  world 
which  has  the  iK)wer  to  pro(*laim  what  is  and 
what  is  not  proved ;  what  problems  are  and 
what  are  not  solved.  To  one  who  has  never 
(rousidererl  this  state  of  things,  the  first  im- 
pression felt  is,  that  it  must  imply  universal 
anarchy  :  that  in  a  community  where  every  one 
has  equal  authority  —  that  is,  no  authority  at 
all — there  can  Ijc  no  such  thing  as  permanent 
and  widely  received  opinions.  But  the  very 
opjK^site  is  the  truth.  A  system  which  recjuires 
every  doctriiic  to  stand  on  its  own  merits,  and 
to  maintain  itself  only  by  l)eing  proof  against 
every  assault,  is  the  very  one  under  which  truth 
stands  the  best  chance  of  showing  its  i)erma- 
nency.  A  long-establishc((  scientific  doctrine 
stands  like  the  Matterhorn.  not  thi'ough  being 
\)T<}U'<iU'<\  from  assault,  but  by  l>ting  able  to 
resist  the  storms  of  ages. 

Now.  there  is  in  every  civilized  country  a 
class  of  writers  who  avail  themselves  of  this 
principle  of  equalit}'  to  discuss  subjects  of 
which  they  have  no  accurate  knowletige,  to  pro- 
[Kiiind  new  theories,  and  to  attack  old  ones. 
A  voluminous  literature  thus  arises  which  is 
th«j  work  of  the  lay  element  in  the  scientific 
<:r.»mmunity,  and  which  is  therefore  sometimes 
r;;illw|  |Kipular  scienctr.  Such  productions  must 
stand  on  their  merits  as  much  as  the  proposi- 
tioMH  of  the  professional  scientific  man.  and 
are  entiths^l  to  f;i>nsideration  only  according  to 
their  merit.  The  |>olicy  of  Science  is  lo  admit 
nothing  lo  itn  pages  which  does  not  belong  to 
th«5  domain  of  knowledge,  excluding  with  es- 
\fiytrhi\  T'are  S|/<'(riilations  upon  subjects  like  the 
nebular  hyi^^ithesis  in  which  many  active  minds 
are  m/  fond  of  indulging. 

After  a  can;f(il  consideratitui  of  the  fonn  in 
which  fhe  results  of  eurrent  n»searches  should 
\»i'.  pf<'»srf'nt«'d.  it  has  been  deeidtMl  lo  substitute 
Tot  the  weekly  hiinunary  heretofoiv  presented 
brief  div;u4Mon^  of  current  work  which  shall 
\h'.  of  tnnto.  int.eri'ht  Ut  the  general  reailer.  To 
'omhiiit'  ^Mfvity  with  perspicuity  in  such  eases 
m  oDi-n  it  \i'ry  ditlieult  problem,  lu  which  the 
*//A*Uh  iii*'uu  fiM'ordH  the  only  solution. 

Til*  fofiri  in  which  Science  is  mnv  pi-esented 
\iHH  t^<  ;j  V/  ;i  huge  extent  the  result  of  care- 
ffj]  .riq'iif  fimoiig  its  aeeessiblo  iViends  and 
|/f<tror.*'  ^f;lhi^«•Hll\ ,  the  plan  in  view  cannot 
U'  i\i;i\t,\^A  Ml  :i  iiin;/ie  numbei' ;  but  we  hope 
Uiuf  a  few  vn'i'kA  will  Hhow  our  pur|K>se  to 
i/fMk<-  HtMitfM  of  gf enter  \aluo  than  heretofbre 
1/,  «/fM  i>».d«'fiin((  eir/'li.  Ill'  readers. 


I 


JjL2«DilJlY  4,   18S4.] 


SCIENCE. 


THE    MARINE    LABORATOHY    OF    THE 
JOHNS  HOPKINS    UNIVEHSITY. 

The  Chesapeake  zoological  labotator}'  was 

instituted  by  the  trustees  of  the  Johns  Hopkins 

university  as  part  of  the  biological  department 

of  that  university  in    1878,  and    Dr.  W*   K. 

Jrooks  was  appointed  director.     Its  purpose 

twofold.  — to  furnish  complete  facilities  for 

'original  studies  in  mariue  zoology*  and  a  place 

for  more  elementary  uistnictioa.     The  fauna  of 

the  southern  watei^  of  the  United  States  was 

selected  for  stud\ .     In  providing  thus  a  place 


Topsail  Inlet,  ten  miles  west  ft'ora  Cape  Look- 
out, protected  from  the  ocean,  except  in  its 
worst  moods,  by  a  broad  saud-har,  and  3'et  so 
near  that  an  hour's  sail  carries  one  out  ui>on  the 
high  seas.  Owing  to  the  configuration  of  the 
coast-line,  the  warm  Florida  current  Hows  by 
and  almost  bathes  the  shore.  This  warm  cur- 
rent* setting  up  IVom  the  shores  of  the  Gulf, 
sweeps  along  with  it  many  pelagic  animals 
which  belong  to  a  hotter  climate.  Yet,  while 
the  ocean-life  is  decidedly  southern ^  the  climate 
of  Beaufort  is  not  oppressive  :  indeed,  the  place 
and  its  neighbor,  Morehcad  City,  are  summer 


^*^'^^,^ 


F 


*'^"V^*N   , 


p-^/BsMfc^p^-:^ 


K^i 


«8*^>«-' 
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for  advanced  worlc,  this  university  has  taken 
the  initiative  among  American  colleges  ;  the 
various  summer  schools  held  along  our  coast 
being  more  particularly  concerned  in  instruc- 
tion than  in  inv*  >  of  new  problems. 
The  first  and  secon  us  in  1878  and  1870 
were  held  in  the  lower  [lai  ts  of  the  Chesapeake 
Bav.  In  1880  the  laboratory  was  moved  to 
Ueaufurt,  N.C. 

Ueaulbi-t  has  been  a  favorite  haunt  of  natu- 
ralists ever  since  IBHU,  when  jt  was  visited  by 
Drs.  Stimpson  and  GilL  No  better  place  could 
be  selected  for  the  study  of  the  forms  of  life 
in  southern  watem.    It  lies  at  the  mouth  of  Old 


resorts.  The  town,  standing  almost  in  the 
ocean,  is  swept  by  nearly  constant  breeres^ 
which  temper  the  heats  of  July  and  Augtjst. 

The  place  is  quite  accessible,  being  only  two 
miles  from  Morehcad  City,  the  esistcrn  termi- 
nus of  the  North  Caroluia  midland  railway, 
and  may  !»e  readied  by  steamer  from  Norfolk 
vid  Newbcrnc,  and  by  rail  from  points  noilh 
and  west  vid  Goldsboro. 

The  site  of  the  laboratory  at  Beaufort  is 
most  convenient,  being  at  the  very  water's 
edge.  A  pier  built  out  from  the  front  gat©  to 
the  deep  water  crosses  a  flat  of  black  soft  mud, 
bare  at  every  low  tide,  and  a  i^lace  wliere  the 
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specimen  lumlcr  iiTT  ^ "    >  ^  irch 

here  obtftiTi^  f<>r  one  ^  «^l- 

IftDa  ID  t  ft  CliaeiuptMiUd,  A]|ibeus,  au- 

nelkUt  11  tM-'biiii>lLM'ins,  a.sci<!mns,  and 

barnacles  u|x>n  the  wlmif- piles.  The  general 
eludeul  eau  liore  find  material  to  ilhistratt.*  kis 
study  of  almost  any  of  lUe  larj^er  groui*s  liter- 
ally  within  a  stent* 's  throw  of  his  nork-n>om. 
From  the  end  of  I  he  wharf  at  high  water  Uu* 
dip-net  secures  not  imly  quantities  of  things  to 
interest  the  gcnerfd  student,  hut  Crustacea, 
niednsae,  Sagitta,  and  hirvai*  of  thy  greatest 
interest  to  the  specialist. 

Across   the   channel  which   runs  along  the 


goi^ia,  A- 
coral.    Hi^ 

Leucifer,  Siphonophora,  pelagic  larvae,  an 
medusae  of  great  interest,  such  as  Li  Hope  an 
Cunina.  The  rocks  upon  the  artifirial  lu'en" 
water  furnish  Penophora,  tuindarinn  hydroid 
and  several  species  of  actinians.  On  shells  III 
sliore  are  found  the  known  genera  of  entopr 
tan  Bryozoa, 

But  1  Clin  not  give  n  complete  Imt  of  f! 
fauna  here,  nor  even  mention  all  the  attraetioiK 
I  have  not  tried  to  do  so,  bat  cnerelv  to  inti 


l^-'^ 
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AW9mt  Af  murr^T 


water-front  is   a   largo  snrvcl-fthoal,  unroverfitl 

during  several  hours  every  day  ;  t»i  ^'  Uia 

favorite  haunts  of  myriads  of  int.  r>  r 

tures.     I  say  myriads  advisedly. 

most  striking  features  of  the  V,*- 

the  extreme  abundance  of  oli 

which  occur  there  at  all,     Thr  im*«  t  ^ju*  -h  h*;* 

shoal  is  literally  honeycombed   by  a  t^tUmm^ 

species  of  Balanoglo«»UH  often  threiit  '''    '  " 

and  on  the  outer  edge  an*  to  be  foai- 

in  great  uurabcrH,  ami  dead  NhclU  *' 

iDhabile<i  by  Thnllanema,  i\h  ronny  ?^ 

the    patienee    to    colleet*      All   <• 

creep    Linnjhis.     In  the  drpprr 

the  shoal  are   Rcuilla«  '    »nd  Um 

beautiful  nudlbranch  VI 


raster  tlw  cseeedlf^  variety  and  n>FnTtdfinf^ 

fbroMi  iff  \hm  grcatr^t  tnten?«t, 

fort  luui  Imen  Ui»'  r^vurt  of  natui  ii 


It  has  not  ypl  b€«n 

felt  to  1)0  a  somewt 

'  Vd>oratoni'    -  '^ 
HKlern  eor 
"1.       A    tw  o*HiorM 
Mrns,  was  rented  , 


iflth  oij^ 
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value  of  wljic'li  does  not  require  eommenL  The 
fiirnisliing;  of  the  builcting  was  simple,  —  tiled 
tables,  with  lights  only:  aud  other  luxuries 
were  dbpeused  with.  Not  even  were  pumps 
erected  to  maintain  a  eourttantly  renewed 
stream  of  salt  water  circulating  through  tlie 
aquaria.  In  their  place  was  used  the  cheaper 
aud  very  elfuctive  device  of  aeration  by  means 
of  a  stream  ol*  fresh  air  constantly  forced 
through  the  aquaria  by  a  Sprengel  pump* 


and  with  a  draugbrtJ^^B^ut  thirty  inches, 
capable  of  taking  us  to  any  [>oint9  about  the 
sounds  aud  rivers,  or  even  of  venturing  out  to 
sea  when  Old  Prob  did  not  menae**  with  dan- 
ger-signals. The  launch  was  most  usefuK  and 
was  in  service  almost  every  day  for  drc<lging, 
trawling,  or  carrying  parties  out  to  tow  in  the 
open  ocean.  She  is,  iiowever,  but  a  passing 
stage,  as  her  name  Nauplius  implies  ;  and  we 
hope  some  day  to  possess  a  Aill-grown  steam- 


YACHT  jkHU  arnAUhAUSCH  or  joana  moi'Kins  karoos  laii^jratout* 


Facilities  for  work  were  not,  however,  in  the 
least  curtailed  ;  and  all  the  appanitus  for  cap> 
lure  and  means  for  getting  about  were  pro- 
vided. The  dredge  and  trawh  spade  and  sieves 
for  bottom  fauna,  towing  and  dipping  nets  of 
silk  bolting-cloth  for  surface  forms,  and  many 
special  traps  devised  for  the  capture  of  partic- 
ular animals,  formed  a  complete  array  of  appU- 
anises.  Besides  its  small  boats,  the  laboratory 
haa  for  several  years  possessed  a  steam-launch 
of  Herreacholl  pattern,  tw^enty-seven  feet  long, 


vesseK  in  which  we  can  with  safety  explore  the 
deeper  waters  offshore,  which  are  as  yet  al- 
most entirely  unstudied. 

During  the  past  summer  the  navy  has  re- 
ceived an  iuii)ortant  addition  io  the  form  of  a 
yacht,  to  be  ealled  the  Zoea,  though  at  presont 
otherwine  registered.  She  is  a  full-rig-:; r< I 
sloop,  forty-seven  feet  long*  fifteen  feet  beam, 
She  won  a  silver  cup  in  a  regatta  u|x>n  the 
Potomac  while  in  her  former  service,  and  her 
speed  wiis  a  pleasant  feature  of  collect! ng-tiips 
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in  her.  Her  Bailing  qualities  do  not  at  all 
unfit  her  for  our  work.  Her  cabin  has  ample 
accommodations  for  four  persons,  and  could 
stow  eight ;  and  the  cuddy  forward  has  room 
and  all  the  utensils  for  the  cook  :  so  that  cruises 
to  a  distant  dredging-ground  can  be  undertaken 
without  inconvenience,  by  a  fair-sized  party. 

Of  the  "usefulness  of  the  Chesapeake  zoologi- 
cal laboratory  we  may  feel  assured,  though  it 
is  still  in  its  infancy.  It  has  held  six  sessions. 
During  that  time  there  has  been  a  total  attend- 
ance of  fifty,  of  whom  fourteen  have  been  in 
attendance  at  least  two  sessions.  These  fifty 
men  have  been  gathered  from  more  than  twelve 
different  colleges,  and  are  at  present  located 
in  fourteen  different  states,  besides  two  who 
came  from  Canada,  one  from  Cambridge,  Eng., 
and  one  from  Japan. 

In  1879  the  laboratory  was  in  co-operation 
with  .the  Maryland  fish- commission ;  and  Dr. 
Brooks  devoted  most  of  his  own  time  during 
the  season  to  a  study  of  the  oyster,  with  espe- 
cial reference  to  its  embr3'ology  and  its  artifi- 
cial propagation.  The  theoretical  results  of 
his  work  are  of  the  greatest  significance  ;  but 
he  succeeded  in  artificial!}'  fertilizing  the  oys- 
ter's eggs,  and  shedding  such  light  upon  the 
habits  of  reproduction  that  the  greatest  interest 
was  aroused,  and  zeal  in  the  search  for  some 
practicable  method  of  oyster-culture,  to  replen- 
ish the  waning  oyster-beds.  This  interest  has 
resulted  in  the  discovery  of  a  practicable 
method. 

I  will  not  recapitulate  all  the  scientific  papers 
published  as  resulting  from  work  done  in  the 
laboratory:  suffice  it  to  say,  that  important 
memoirs  have  been  published  upon  Lingula, 
Squilla,  Leuclfer,  Renilla  (the  last  two  being 
published  in  the  Philosophical  transactions  of 
the  Ro3'al  society) ,  Thallasema,  and  a  mono- 
graph, not  yet  complete,  of  the  Hydromedusae 
of  the  south  coast.  Beside  these  memoirs,  the 
various  members  of  the  laborator}*^  have  writ- 
ten numerous  shorter  papers,  which  have  been 
published  in  the  Quarterly  jownal  of  micro- 
scopical science^  the  university  Studies^  and 
Carus's  Zoologischer  anzeiger.  These  articles, 
embodying  the  results  of  the  laboratory's  work, 
number,  in  all,  fifty-nine  separate  titles. 

For  the  most  part,  the  laboratory  has  been 
morphological  in  the  aspect  of  its  work ;  not 
exclusivel}'  so,  however,  for  both  in  1881  and 
1883  Dr.  Sewall  worked  there  upon  selachians 
with  reference  to  the  equilibrium-sense  func- 
tion of  the  semicircular  canals. 

Last  summer  (1883),  after  three  years  at 
Beaufort,  the  laboratory  was  moved  back  to 
the  Chesapeake  Bay,  and  located  in  a  buildlDg 


rented  from  the  Hampton  normal  school.  The 
location  was  in  many  respects  not  a  good  one^ 
for  it  was  far  awa}-  from  the  best  collecting- 
gi*ounds  and  supplies  of  pure  salt  water ;  but 
it  was  selected  to  permit  the  laboratory  to 
co-operate  with  the  Maryland  state  oyster  com- 
mission in  experiments  upon  artificial  propa- 
gation, and  other  expedients  for  a  rapid  and 
reliable  method  of  restocking  the  oyster-beda 
in  Chesapeake  Ba}'.  Lieut.  Winslow,  U.S.N., 
detailed  for  special  service,  was  with  us  during 
most  of  the  summer ;  and  in  the  early  part  of 
the  season  the  oyster-jwlice  boat,  Gov.  Hamil- 
ton, was  stationed  at  the  lower  end  of  the  bay. 
The  results  of  the  season's  work  are  not  yet 
so  far  worked  up  as  to  permit  one  to  sp>eak 
about  them.  We  had  among  us  Mr.  William 
Bateson  of  Cambridge,  Eng.,  who  came  over 
to  work  upon  Balanoglossus.  I  lis  work  in- 
cludes a  more  thorough  knowledge  of  the  lar- 
val history  of  Balanoglossus  than  has  been 
hitherto  attained,  and  promises  much  that  will 
be  of  greatest  interest  in  respect  to  that  most 
problematical  creature.    Henry  L.  Osborn. 


THE  DETERMINATION  OF   THE   OHM. 

The  importance  of  having  a  uniform  stand- 
ard of  electrical  resistance  is  so  apparent, 
that  the  establishment  of  a  unit  which  shall  be 
suitable  for  practical  work,  and  will  also  satisfy 
the  demands  of  electrical  science,  has  for  a 
number  of  years  been  regarded  by  all  electri- 
cians as  of  the  first  importance. 

The  requirements  of  such  a  standard  are,  thr 
it  shall  be  easily  reproduced  or  verified  ;  that 
shall  have  a  simple  relation  to  the  units  of  wo 
heat,  etc. ,  and  therefore  be  based  on  the  fun( 
mental  units  of  length  and  time  ;  and,  fina^ 
that  it  shall  be  of  so  great  resistance  as  V 
suitable  for  all  ordinary  practical  work. 

In  the  year  1862  the  British  a^sociatioi 
cided  that  a  unit  of  resistance  based  simp! 
the  earth  quadrant,  or  ten  million  metn 
the  unit  of  length,  and  the  second  as  th 
of  time,  would  be  of  such  a  magnitudf 
best  satisf}'  the  requirements  of  the  cas 
periments  were  then  undertaken  b}-  a 
tee  of  the  British  association  with  s 
the   construction   of  standards   whicl 
accurateh'  represent  this  unit  of  resif 
ohm  as  it  was  called.     Owing  to  sc 
defects  in  experimentation,  and  tc 
countable  error  in  the  determinatior 
efllcient  of  self-induction  of  the  rev< 
their  result  was  in  error.     This  sta' 
ish  association  unit,  as  it  is  now  cf 
fessedly  too  small ;  bat  it  is  the 
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so-called  ohm-coUs  that  are  in  current  use. 
The  latest  experiments  indicate  that  the  value 
of  the  British  association  unit  is  .9867  ohms ; 
this  result  iiuviug  been  ohtained  by  Lord  Ray- 
"eigh  by  two  distinct  methods,  and  hy  Mr. 
^'Gla;fiebrook  by  still  another  method.  But  dif- 
ferent observers  still  diller  quite  widely  in  their 
results. 

The  International  committee  on  electrical 
units,  which  met  in  Xovcmber,  1882,  in  Paris, 
in  view  of  the  present  unsettled  state  of  the 
case,  and  the  neeetisity  for  the  speedy  adoption 
of  a  suitable  sta-ndard,  decided  that  when  the 
flength  of  a  cohimn  of  pure  mercury  of  one 
square  millimetre  section,  and  having  a  resist- 
ance of  one  ohm,  shall  have  been  determined 
to  within  one  part  in  a  thousand,  the  ohm 
shall  then  be  defined  as  the  resistance  of  such 
a  column  of  pm*e  mercury  of  the  determined 
length  ;  and  the  different  governments  repre- 
sented were  urged  to  prosecute  e^cperiment^ 
for  the  accurate  determination  of  this  length. 
For  this  purpo&e,  among  others,  an  appropria- 
tion of  twelve  thousand  five  hundred  dollars 
was  made  by  the  lust  Congress  of  the  United 
States.  The  wurk  on  the  unit  of  resistance  is 
under  tiie  charge  of  Profcssur  Rowland  of  the 
Jolms  Hopkins  university;  and  the  experiments 
Are  being  carried  on  in  Baltimore,  both  at  the 
univei-^ity  and  at  Clifton  Park,  two  miles  from 
the  city.  Owing  to  some  unexpected  delays  in 
the  construction  of  necessary  apparatus,  the 
work  that  has  been  undertaken  first  ia  the  de- 
termination of  tile  speciQc  resistance  of  mer- 
cury in  British  association  units.  This  has  been 
experimented  upon  liy  measuring  the  resistance 
of  columns  of  pure  mercury  contained  in  glass 
tubes  of  various  calibers  and  lengths,  so  that 
the  resisUnces  of  the  columns  experimented 
upon  range  from  one  to  ten  British  association 
units.  The  remaining  part  of  the  work  is  the 
determination  in  ohms  of  the  resistance  of  the 
British  association  standard  used  in  this  deter- 
mination of  the  specific  resistance  of  mercury. 
Two  principal  methods  will  be  employed  for 
this  purpose, 

Fii'st,  the  resistance  will  be  found  by  means 
of  the  mechanical  equivalent  of  heat.  The  ap- 
iratus  used  by  Professor  Rowland,  in  his  well- 
nown  w*ork  on  that  subject,  has  been  set  up 
for  tlii^  pur[)ose.  It  is  proposed  to  heat  some 
non-1 'on chicling  liquid,  such  as  alcohol  or  tur- 
pentine, by  means  of  the  heat  developed  by 
the  piissftge  of  the  current  of  electricity  in  a  con- 
ductor whose  extremities  are  kept  at  a  known 
difference  of  potential.  The  same  heating 
will  then  be  produced,  under  the  same  circum- 
stances, by  purely  meelninical  means;  and  the 


resistance  of  tlie  conductor  will  thus  he  deter- 
mined directly  from  the  work-equivalent  of  the 
heat  developed  iu  the  conductor. 

The  second  method  to  be  used  la  that  of 
KircholT,  as  modified  by  Rowland  in  his  deter- 
mination of  the  ohm  in  1876.  The  instrumenta 
will,  however,  bo  in  large  part  oew^jmd  con- 
structerl  expressly  for  this  research  ;  so  that  a 
new  sot  of  instrumental  constants  will  be  in- 
volved. A  third  method,  the  earth-inductor 
method  of  AVeber,  will  also  be  used  if  time 
permits. 

For  these  experiments  it  is  proposed  to  use, 
af<  a  source  of  electricity  in  the  calorimetric 
method,  fifty  Plante  cells  charged  by  a  small 
dynamo  machine »  For  measuring  large  cur- 
rents of  electricity  an  electrodynamometer  has 
been  constructed,  with  the  Ilelmholtz  arrange- 
ment of  two  large  coils  and  a  single  small 
suspended  coil.  The  diameter  of  the  large  coils 
is  about  one  metre :  that  of  the  small  suspended 
coil  is  about  twenty-five  centimetres.  There 
are  two  sets  of  large  coils,  — one  wound  with 
large  wire,  about  no.  8  ;  and  the  other  with  much 
smaller,  about  no,  1 5.  There  are  also  two  small 
suspended  coils  wound  to  correspond.  This  ar- 
rangement gives  the  instrument  great  power  and 
range.  The  divided  circle  was  made  by  Fauth 
&  Co.  expressly  for  this  instrument.  Four  in- 
duction-coils are  to  be  wound  in  four  parallel 
equidistant  grooves,  turned  on  the  outside  of 
a  brass  cylinder  about  one  metre  in  diameter. 
These  coils  will  each  consist  of  about  two  hun- 
dred turns  of  no.  IT)  cop[>er  wire.  This  arrange- 
ment will  afford  great  variety  in  the  mutmer  in 
which  the  several  coils  may  be  combined  ;  for 
the  inductive  action  of  each  coil  upon  each  of 
tlie  others  may  be  taken,  giving  three  simple 
combinations  for  each  coil. 

The  trustees  of  the  Johns  Hopkins  university 
have  kindly  placed  the  Clifton  House  at  Pro- 
fessor Rowland's  disposal  for  the  conduct  of 
these  experiments;  and,  as  it  stands  in  exten- 
sive grounds  at  a  considerable  distance  from  the 
road,  it  will  be  peculiarly  suitable  for  delicate 
electrical  experimeuts.  Piers  have  been  built 
for  the  different  instruments,  and  a  small  steam- 
engine  set  up  for  supplying  the  power  necessary 
for  running  the  dynamo  machine  and  the  me- 
chanical equivalent  of  heat  apparatus.  The 
.actual  experimentation  will  be  carried  on,  under 
Professor  Rowland's  direction,  by  A.  L.  Kim- 
ball, assisted  by  H.  R.  Goodnow  and  Ensign 
Louis  Duncan,  U.S.N.  ;  the  latter  having  been 
specially  detailed  for  the  work  by  the  Navy 
department. 

It  is  hoped  that  a  satisfactory  conclusion 
will  be  reached  by  September,  1884, 
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PECULIARITIES    OF    WEATHERING    IN 
THE  POTTS VILLE  CONGLOMERATE, 

The  striking  characteristics  of  the  Potts- 
ville  conglomerate  in  eastern  Pennsylvania 
are  its  highly  siliceous  composition  and  its 
solidity.  Owing  to  a  consequent  great  dura- 
bilit}^  it  stands    out   prominentl}'   along   the 


^^ 


r 


Fig.  1.  — Outcrop  showing  weatheriDg  along  the  plane  of  Btratificntion, 


different  mountain  ridges  which  surround  the 
anthracite  coal-basins ;  but  though,  as  com- 
pared with  the  associated  rocks,  its  resistance 
to  weathering  is  very  great,  the  effects  of  this 
action  are  everywhere  revealed  on  examina- 
tion. 

The  surfaces  of  the  finer  and  more  compact 
varieties  are  frequently  seen  to  be  covered  with 
numerous  small  holes,  or  pit-marks,  resulting 
from  the  removal  of  separate  grains.  Blocks 
of  the  coarse  pudding-stone  have  generally  a 
very  rough  surface,  the  pebbles  projecting  half 
their  thicknesses  above  the  surrounding  ma- 
trix ;  and  fragments  of  this  rock  are  sometimes 
80  thoroughly  permeated  and  softened  by  per- 
colating water  that  they  can  be  crushed  to 
grains  by  the  hand. 

Along  the  planes  of  stratification  the  sub- 
aerial  decay  of  this  rock  is  particularly  well 
marked.  Deep  clefts  and  gashes  aie  found 
along  these  planes,  which  frequentl}'  cut  en- 
tirely across  large  masses,  dividing  them  into 
separate  slabs.  This  action  is  best  developed 
along  the  upturned  edges  of  steeply  inclined 
dips,  where  water  has  the  best  opportunity  to 
accumulate  and  to  prolong  its  action  in  incipi- 
ent grooves;  and,  with  isolated  blocks  only 
slightly  inclined,  the  increased  decay  along  the 
uptiu*ned  edges,  due  to  this  same  cause,  is  often 
noticeable.  A  somewhat  remarkable  fact  about 
such  weathering  %  that  clefts  parallel  to  the 


stratification  are  found  in  an  apparentl}'  homo- 
geneous rock.  In  such  cases  a  difference  or 
deficiency  of  cementing-material  must  be  the 
directing  cause. 

Weathering  action  across  the  plane  of  strati- 
fication is  exhibited  in  its  first  stages  by  shal- 
low and  narrow  grooves,  which  run  sinuously 
across  the  rock.  These  have  their  origin  in 
little  streams  of  rain- 
water which  flow  from 
the  surface  down  the 
sides  of  the  rock.  Once 
started,  such  a  groove 
forms  a  channel  whose 
drainage  capacity*  con- 
stanth'  increases  as  the 
depression  enlarges ;  and 
b}'  degrees  the  fine  groove 
grows  to  a  decided  fis- 
sure, half  a  foot  or  more 
across,  which  the  contin- 
ued action  of  rain-water 
cuts  deeper  'and  deeper 
into  the  rock.  This  fis- 
sure is  generally  of  ap- 
proximately uniform 
breadth  ;  but,  as  it  enters 
farther  into  the  rock,  the  water  drains  into  it 
from  all  sides,  and  an  enlargement  is  some- 
times formed  at  the  end,  which  I  have  seen  to 
result  in  an  almost  circular  hole,  completely 
penetrating  the  rock. 

The  most  peculiar  and  remarkable  of  all  the 
results  of  this  weathering  action  are,  however, 

1      I 
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Fio.  2.  — Isolated  conglomerate  tnaas  •bowiogii 
cring  along  the  vlane*  of  atraUficatioD  on  the 

those  produced  by  a  superficial  f 
plane  of  stratification-     Over  flf 
the  rock,  white,  washed-looking 
but  where  a  slight  depression  e 


Jakuabt  4,  1884.] 


SCIENCE. 


13 


Fig.    3.  —  Weathering    across 
the  plane  of  stratification. 


--^"^/ 


accumulates  and  stands,  and  as  a  consequence 
the  grains  of  the  rock  in  immediate  contact 
.are  loosened,  and,  on  the  evaporation  of  the 
water,  blown  awaj'.  Thus  the  depressions 
which  were  at  first, 
perhaps,  only  a  frac- 
tion of  an  inch,  are 
deepened,  and,  b}'  de- 
grees, basins  of  as 
much  as  a  foot  in 
depth  are  eaten  out. 
These  are  often  so 
regular  in  outline,  and 
with  such  smooth 
sides,  that  they  might  readil}'  be  mistaken  for 
pot-holes  ;  and,  indeed,  it  was  such  that  I  first 
considered  them,  and  was  puzzled  to  account 
for  the  peculiar 
channel  in  which 
the  waters  produ- 
cing them  must 
have  flown.  A  dis- 
tinguishing feature 
of  these  depres- 
sions, however,  is 
that  each  one  has 
an  outlet  cut  down 
to  near  the  bottom  of  the  cavit}-  ;  and  this  is 
easily  accounted  for,  on  the  theory  of  their 
subaerial  origin,  by  considering,  that,  once 
such  a  basin  started,  the  overflow  would 
alwa3's  pass  off  over  the  lowest  edge,  and  as 
the  basin  increased  in  depth,  by  continued 
dissolving  action,  so  would  the  outlet  also. 
A  further  confirmation  of  this  is  furnished 
b}'  the  facts,  that  in  inclined  rocks  the  out- 
let is  always  towards  the  lower  rim,  and  the 
bottom  of  these  cavities  is  either  horizontal  or 
sloping  towards  the  outlet.  In  the  bottom  is 
also  generally  accumulated  a  small  amount  of 
gravel  and  sand  recently  loosened  from  the  bed. 
These  basins  are  of  all  sizes,  up  to  three  feet 


Fio.  4.  —  Enlargement  at  end  of 
fisHure. 


Fi«.  5.  —  The  rcsulU  of  superficial  weathering  in  the  plane  of 
stratification. 

and  more  in  diameter.  Their  shapes  are  va- 
ried, —  sometimes  circular,  sometimes  oblong, 
—  with  gently  sloping  sides,  or  steep,  even  re- 


curving ones,  according  to  the  character  of  the 
rock.  Thej'  are  frequently  connected  in  strings 
by  narrow  channels,  like  a  miniature  lake  sys- 
tem ;  and,  with  the  enlargement  of  these  chan- 
nels, a  simple,  deep  groove  across  the  rock 
results,  all  this  action  combining  to  give  the 
rock  a  very  rugged  api>earance. 

The  very  prei>onderance  of  silica  grains  in 
this  rock,  to  the  exclusion  of  any  good  cement- 
ing-material,  is  probably  one  of  the  chief 
reasons  for  its  deca}'.  Rain-water  is,  without 
doubt,  one  of  the  most  active  agents  ;  but  the 
secretions  from  the  thick  growth  of  moss  and 
lichens,  which  frequentlj^  covers  the  surface 
and  penetrates  into  the  cavities  of  the  rock, 
have  probably  also  their  effects.  The  deep 
gashes  produced  by  the  action  of  the  rain- 
water offer  excellent  opportunities  for  frost  to 
continue  the  work  of  destruction  ;  the  ice  form- 
ing in  these  clefts,  and,  b}-  its  prying  action, 
completing  the  separation  of  the  already  par- 
tially di>aded  mass. 

As  a  consequence  of  this  wide-spread  weath- 
ering process,  large  continuous  outcrops  are 
rarely  found.  Collections  of  huge  blocks  gen- 
erally mark  their  site ;  and  the  thick  accumu- 
lations of  smaller  fragments,  which  are  so 
frequentl}'    found    over    conglomerate    areas, 


i 
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Fiu.  6.  — I^rge  hasin  in  conglomerate,  with  a  double  outlet.  ] 

result,  without  doubt,  from  the  further  subdi- 
vision of  these  larger  blocks. 

The  products  of  decay  cither  accumulate  in 
place,  are  washed  down  by  streams,  or  blown 
away  by  the  wind.  On  the  top  of  Broad  Moun- 
tain, and  elsewhere,  the  disintegration  in  situ^ 
I  am  informed,  is  so  great  that  the  loose  rock 
is  dug  out  as  gravel ;  and,  in  valleys  watered  by 
streams  flowing  down  from  conglomerate  ridges, 
deep  deposits  of  siliceous  sand  are  found,  val- 
uable for  building-purposes. 

The  decay  of  the  sandstones  and  shales,  as- 
sociated with  or  underlying  the  conglomerate, 
is  even  more  pronounced  than  in  that  rock. 
Changes  of  color,  especiall}*  from  the  greenish 
tints  to  red,  brown,  and  yellow,  are  the  most 
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frequent  reunite ;  ami  thin  U  often  ai*xfmi'/%ai*A 
by  a  RfffU-ning  f*  a  fiardy  '*rfierer.t  aand  or 
clay.  Knotu:ftu<i  confriakiorw  are  th««  fre«joeot- 
h'  'Irairn  froMi  surface  iivli'.-atioiM.  a.<t  to  t>»ft  &»- 
turr:  of  the  iirulerUing  rock. 

The  «uljije<rt  of  the  'lecay  of  ro'iw  ;**.*  re- 


Sm:th.  J.  A.  Tanner,  M.D.,  and  H.  W.  Eaton, 
Ph.D..  |y>oUviIle  —  was  not  api)ointed  till  about 
titn*:  week.«  tiefore  the  close  of  the  exposition :  . 
hMXie  thorf/figh  tests  were  impossible. 

A.*  t!»e  I'.  S.  company  did   not  enter  into 
t.-.«  eor«Vt*t.  there  was  uo  comixjtitiou  on  the 


1/ 


1     :  '      /  .' 


I'r'^    '         \'^-.a*ii  •/j'^.'^   -■ 


fATilly  \)iki'A\  arlrijirahly  trfraU:/)  by  I>r,  T,  ^AMtfj 
Hunt.'  dii^fly  with  n;gard  t/^  tij';  /.Tyi?ta.iir*^r 
r^y.-ks :  and  it  d#r.v;n'frK  l/i  U;  furtJurr  «ttijd>-/i.  -n 
tb^;  ca.sc  oXWu'Ait  moro  r^rc-iint  rff^tkn,  from  i**,  «:^i- 
dent  iinfiortanc^;  in  (:h(:mU:fi\  fi/'oU/'/y^  Irai  ir*t/rf- 
e»iiu^^  and  well-known  relation  to  t/>jA/j(raj/hy. 
and  i*H  errr>nornic  b'rarin;^.     Ainnii:  Wi**iy>w, 


ELEcrnrc  li^jht  tests  at  the 

LOUISVILLE  EXPOSITION. 

Tut:  di.<»p]ay  of  ftk<lric  li{fhU»  at  th<:  Ix/tnth 
\i\U:  fzX]Kfh\tion.  HA  Ut  nijrnU:r.  wa*  tlie  ii^r*:»1> 
irht  evr^r  ma/b;  in  and  around  one  b'jildin^, 
'Ihfr  nnm>K;r  of  lij^iit**  uv;'!  vari^/J  v^rn^what, 
but  the  average  wa.H  ali^/ut  &«  followii :  — 


yort  Wa^  f.^  A*iUti^.y  •:  1**^.1';  .ijft.t  '.'/W- 
P^'J 


Am. 


94 


The  jijr>'  —  c^nniAting  of  ]k;njainin  Itankin, 
I»uiiiville;  W.  W.  Weaver,  Chicago:  CtAarli;* 

H'^n*.,  LL.D^  F.f£^.    JaMric«M>»nia/  «/  •eime*,  i<«|HM»Uf« 


,.vAv:*r*/:^r.*  ,/j!/,*'^.  However,  tlie  following 
V'*:*,*  mt-ti^.  ;,',%/!<'  '-onneetion  was  made  with  a 
T,;/.-..*  '/y^/ii  ;.;:,/  .JJ '#  lijifht«  at  what  was  con- 
*.'{*'?<',  ft-,  a-.'^'ft;,/''  jrf/:fit  in  th<»  circuit ;  and  fif- 
V/-f.  .*;;.;/«<  ♦  ^r  '/  th'-rn  new  and  the  balance 
st*^'/,V/3  >;.  tv  r;,s*!'^!;y  from  the  circuit  while 
>//).*^<  rttfH  V'TtV-'!  -fi  a  HfK'cially  constructed 
;/.v///f.v-^/'/ ' ,"•/.'.    "*»  r. ; .e    i n^l icator-cards    were 

\  h'.f.*Af.  %  //ffs,t-*M'f  with  a  twelve-foot  bar 

i»4*  \^f\  *  v:  ^'j'  ;y,r;///ntal  int(Misity  deter- 
tu\t»tA  w.V.  *  >  ^uf'/f,u  ?it  an  angle  of  45*. 
'fr.*'  .t,*d<i.w*'.  ',^  •'./:  ^fiorninally)  IG-candle 
J:;r;/-e  *•>/;  ti^r:,  \i  */,  \UJ',(',  candles,  a ver- 
'"*'/,  f^y,  U  77  ^i'y.Jt  %fA  rh<*  average  horse- 
j/>i»*  •  )»;.^  :',/  y,  7 '.#:*'r  flgurcH  give  9,70 
li^//*.  '/f  {'*;;;  .// ^iv;./-*   ;/"f  ni<rchanical  horse 

'I  M-  fc/**.//*,  '/  V.'.  4-.V/fr»a.tjc  n'gnlator  w 
t.v  n  ♦/>*>/;  »f»  ■:.  4  , /',*  ./I  the  pliotomctc 
flf*^  //;  ii.-y)  *','%  , '/,  ,  y.**  b#'inj^  thrown  < 
aiMi  Of,  /.'*  ',' '  //  "/./  y.  /  ^i:t4'%  the  vnrint' 
«»a*  I  z'j/i?,';.'F  '..•  -.  *,.  n*'  otherH  it ' 
I/'H<  f/,;,r,  ',';  '/  J.  '%'y,  ^  '//,ly  ft  nionier 
fii'kt't  **:.*  /y/  '//;  *-<  v.A   ,  /;/4  were  tl' 

off   UUf\  t,u, 

of  tne  Iv J .'«///,  »/*///,  V**    ,'/y/«*.  ►■♦•Ufiwft 

Wttfrlt/JfM'M   of   t/ri^    i.*/U*     t^'/i   >'*''        *fW     t' 
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during  the  I  DO  days  of  the  exposition,  with 
over  4,000  lights  hurtling,  there  wjis  not  nt  any 
time  a  suspension  of  light  from  ffiihirc  of  the 
flplOittijccs  of  ihr  Ivlis^iu  cloctrlc  ligiiting  c^^m* 
puny.'* 

Of  the  nrc-lights,  lamps  were  chosen,  one 
nt  ji  time,  from  the  cireuits,  and  inserted  in 
the  same  circuit  in  the  pholometer-room,  care 
being  tak<?u  that  uo  changt;  was  made  in  the 
circuit  adjustments,  Indicator-eards  were 
taken  from  the  engine  used,  during  the  test- 
ing of  each  lamjK  The  strength  of  current, 
and  fall  in  electromotive  forcf*,  were  also  de- 
termined with  an  amperemeter  and  voltmeter; 
but*  as  only  relative  results  were  desired,  these 
instruments  were  not  graduated. 

The  photometer-har  was  fifty  feet  long;  and 
tests  showed  that  there  was  no  relleetion  vi- 
tiating the  results,  ivom  the  dead-black  surface 
of  the  walls  of  the  room.  The  photometi'ic 
testa  were  made  with  an  Edison  incandescent 
light  as  a  standariL  Fifteen  tests  from  eandJe 
to  incandescent,  atul  ten  from  incandescent  to 
are  ligijts,  were  made  for  each  lamp,  Ave  arc- 
light  tests  being  between  the  same  number  of 
tests  of  the  standard. 

The  arc-light  was  cut  out  during  the  tests 
of  the  standard,  and  a  new  cup  was  allowed 
to  form  before  the  next  set  of  tests  was  made. 

The  dynamos  were  worked  to  their  full 
ftdvertiscil  caijacity  in  regard  to  the  number 
of  lights  in  the  circuits;  ami  four  lights  were 
testetl   in   each  case,  with    the   following  rc- 

?«..«««.    !Tljom»on 


Total  namlx^r  of  Hgbte  ta  circuit  .    ,    .    . 

Toiil  iliOcllBtttr^U  tsiirpr^powrr  .      .      .      «     . 
BelaUve  rii  :i    Ufftil, 


MM 


From  these  tests,  and  an  examination  of 
the  dynamos,  lamps,  regulators,  etc..  the 
awards  wei'e  made  as  follows :  to  the  Kdison 
company*  for  isolated  lighting,  medals  for  the 
best  incandescent  system  and  light,  and  for 
the  best  dynamo  and  lamp  for  the  incandes- 
cent light ;  to  the  Fort  Wayne  Jenney  electric 
lighting  com|*any,  medals  for  the  best  S3*8tcm 
and  dynaum  for  arc-lighting;  but,  to  the 
Thomson  Houston  electric  lighting  company, 
fi  medal  for  the  iK'st  arc-light,  because,  **  while 
the  light  of  the  Jenney  was  slightly  stronger 
per  horse-power  of  electrical  energy  used  iu 
tiie  lamp,  it  was  not  quite  so  steady  as  the 
Thomson  Moustoo.**  H.  W.  Eatosi, 


TUB  LATE  MR.  DARW/N  ON  INSTINCT.^ 

At  lh<?  itietiting  of  the  Linnean  Boclety  thl«  even- 
ing (Dec.  fj)  a  highly  iulciresiajg  {losihiiuioafl  paper 
on  Insiliici,  by  Charles  Dai-win,  will  be  read  and 
di8i*us8ed«  W©  hiive  been  favoix'd  with  an  early 
abtt tract  of  the  »ame,  which  we  here  present  to  aur 
readers. 

After  detailing  sundry  fttcls  with  reference  to  tbe 
migratory  histiucts  of  different  animals^  Mr*  Darwin 
procerdii  tu  suggest  a  theory  to  account  for  ihcra, 
Tliis  theory  is  prvclaoly  tbo  same  as  that  which  was 
suh»».M|uently  and  imlepundcutly  enunciated  by  Mr, 
Walhice  hi  Saturr^  voL  x.  p.  45U,  Thus»  to  quote 
from  tliR  essay:  *'Dunrig  the  hing  courae  of  ages,  let 
vallrya  b«>coino  converted  hjto  i^sstiiarles,  a?id  then 
into  wider  and  wider  arnis  of  the  sen;  and  still  I 
can  well  believe  that  the  itiiptilKo  lorlgjinally  due  to 
seeking  food]  wbich  leads  Uie  pinioned  goose  to 
tjcraiuble  northward  would  lead  our  bird  over  the 
tmeklesa  wat<*rs;  and  ihat*  by  tbe  aid  of  the  un- 
known power  by  which  many  animals  (and  (ava^e 
men)  can  retain  a  trtie  course,  it  would  saftdy  cross 
the  sea  now  covering  the  ^ubmvrged  path  of  ita 
ancient  journey/* 

The  next  topic  considered  is  that  of  instinctive 
fear.  Many  facts  arc  given  showing  the  gm^i'*  !« 
actjul«iiion  of  such  instinctive  foar»  or  hert'«i 
dread,  of  man*  during  the  period  of  human  ul»r.L. ... 
tion.  The*!e  facts  led  Mr,  Darwin  to  consider  the 
instinct  of  feign  In i;  death,  as  shown  by  8Undr>'  species 
of  anitnab,  when  in  the  presence  of  danger*  Seohig 
that  *  death  is  an  unknown  j^tate  to  each  living  crea- 
ture,* Utia  seenu-d  to  bim  *a  remarkable  instinct:' 
and  accordingly  he  triod  a  number  of  exjierimenta 
upon  the  subject  with  insects,  which  proved  that  in 
no  one  case  did  the  attitude  in  which  the  animal 
'feigned  death*  resemble  that  in  whicli  the  animal 
really  died;  »o  that  the  in*tincl  really  amounts  to 
nothing  else,  in  the  case  of  insects  at  ail  ev^ents,  than 
an  instinct  to  remain  motionless,  and  therefore  rncon- 
spicuouB,  In  ibe  presence  of  danger.  From  the  fia*  ts 
jjfifen  with  regard  to  certain  vertebra  ted  animals, 
however,  it  is  doubtful  how  far  thb  explanation  can 
lie  applied  to  them, 

A  large  part  of  tlie  e^say  is  devoted  to  *Nidiflcation 
and  habitation,'  with  tlie  object  of  showing,  by  an 
aecumutation  of  facts,  that  the  complex  instincts  of 
nest-buiiding  in  bltxls  and  of  constructing  various 
kinds  of  habitations  by  mammals,  all  probably  arose 
by  gradual  stages  under  the  directing  influence  of 
natural  selection. 

The  essay  concludes  with  a  number  of  *  miscella- 
neous remarks'  on  inetincts  in  general.  First  the 
variability  of  instinct  is  proved  by  sundry  examples; 
next  tiie  faet  of  double  instincts  occurring  in  the  sania 
species;  after  which,  "as  there  is  often  much  dlffl* 
culty  in  Inrngining  how  an  inMinct  could  first  have 
arisen,"  it  is  thought  **  worth  while  to  give  a  few 
out  of  many  cases  of  occasional  and  curious  habils, 
which  cannot  be  considered  as  regular  instincts,  but 
which  might,  acconlltig  lo  our  views,  give  rise  to 

*  From  iiatur4  of  Doe.  A. 
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su<'li.**  Filially,  oas»?s  of  s|H'oiuI  (litliciilty  an*  th'alt 
Willi.  Tlu'M'  may  lu»  I'la.ssiticd  uiuh»r  tho  fttlhtwiii;; 
lioads:  1.  Similar  instincts  in  unalliod  animals;  2. 
Dis*<iniilar  instincts  in  allied  animals;  \\.  Instincts 
apparently  dotrimontal  to  Iho  spodos  whirh  oxhihit 
thorn;  4.  Instincts  p4Tfonnod  only  onco  thirin^;  tlio 
lifetime  of  an  animal;  T).  Instinrts  of  a  tritlin^  or 
useless  character;  0.  Special  diflieulties  connected 
with  tlu'  instinct  of  mijjratltui;  7.  Sundry  other  in- 
stincts pre^enting  more  or  less  difliculty  to  the  tlu'ory 
of  natural  selection. 

Thf  'conclu8i<m*  gives  a  summary  of  the  >;entTal 
principles  which  have  Iwen  set  forth   hy  the  wliolr 
essay.     This,  therefon\  we  shall  quote  in  vjrtf'iuto:  — 
**\Ve  have  in  this  chapter  chietly  e»>nsid«'retl   th" 
instincts  of  animals  under  the  point  of  virw  whether 
it  is  possibhi  that  they  couhl  have   been   a<*quire<l 
throujrh    the    means    indicated    on    our  theory,   <u- 
whether,  even  if  the  simpler  ones  could  have  Ihm-u 
thus  ac<iulred,  others  are  ho  complex  antl  wonderful 
that  they  must  have  heen  siM»cialIy  enth»we<l,  and 
thus  overthn>w  the   theory.     lJearin«  in    miiul   the 
facts  given  on  tlu;  acquirement,  through  the  seler- 
tion  of  self-originating  tricks  or  nuMlilieation  of  in- 
stiiiet,  or  through  training  and  hahlt  aldeti  In  fonie 
slight  degree  by  imitathm,  of  hereditary  actions  and 
dispositions  in  our  domesticated  animals,  and  llieir 
parallelism  (subject  to  having  less  time)  to  the  in- 
stincts ..f  animals  in  a  state  of  nature;   bearing  in 
mind  tliat  in  a  state  of  natunr  inslinets  do  eerlalnly 
vary  in  some  slight  degree;   bearing   in    mind    liow 
very  generally  we  find  in  allied  but  diMtlnei.  anlmaN 
a  gradation  in  the  more  complex   instinetM,  whl^li 
shows  that  it  is  at  least  i>ossible  that  a  eompb-x  In 
stinct  miirht  have  been  accpiired  by  Hur<'e.Hsive  Mleps, 
and  whi(!h,  moreover,  generally  iiKlicates,  ar<-ordin« 
to  our  theory,  the  actual  steps  by  whi(di  Ih**  instlm't 
has  l)ecn  ac«|umHK  inasmuch  ns  we   supiiose   iillieil 
instincts   to  have   branchial   oflf  at  dllTi^n-nl  slagi-n 
of  desci-nt  from  a  common  ane.est*>r,  and  tl»er«'fore  to 
have  retained,  more  or  less  unaltered,  tin-  ln»lin<'l'^  of 
the  seviTal  lineal  ancestral  forms  of  any  om;  n\n'rU-n, 
-  bearing  all  this  in  mind,  together  with  the  eei  i jilni  y 
that  instincts  are  as  important  to  an  animal  uh  thHr 
generallvcorrelateil  structures,  and  that  In  the  himg 
gle  for  life  under  changing  conditions  slight  modlh 
calion>  oi  instinct  could  hardly  fail  f^-eanionally  lo  be 
pn.fitable  to  individuals,  I  can  se^j  no  overwhelming 
diffieuliv  on  onr  the.>ry.     Kven  in  the  most  marvel 
lous  ih^rinct  known,  that  of  the  cells  of  iIh-  hive  bee. 
we  hav.-  <et.Ti  how  a  ♦^imph-  instinctive  action   may 
lead  to  n-^ulis  which  fill  the  mind  with  astonivbrneni 
..Monov..r,  it  seem^  to  me  that  the  very  u-neral 
fact  of  the  gradiition  of  complexity  of  in^linH^  «ithii. 
the  iimit.  r.f  the  .ame  gn.up  of  animals  and  hkewlM- 


r  .•  •  .-  i/*r^.cial|v'-:;dowed.  we  can  onr.  .-ay  ma. 
-.:.  ..  .rti.-.rv  cea-*:  to  be  -.rpri-in?:  ::id^*-d,  it  wo.iJ'l 


be  wonderful  that  far  more  nnmertms  and  flagrant 
eases  could  not  be  il.jiected,  if  it  were  not  that  a 
species  which  has  failed  to  l)ecome  modifietl  ami  so 
far  p.'rfected  in  it^  instincts  that  it  could  continue 
struggling  with  iheco-iidiabitants^.f  the  same  region, 
would  simply  a<ld  one  more  to  the  myriads  which 
have  bocome  extinct. 

**It  may  not  Iks  logical,  but  to  my  imairination  it 
Is  far  more  saiisfju-tory,  to  hHik  at  the  voung  cuckoo 
ejecting  its  foster-brothers,  ants  making  slaves,  the 
larvae  of  the  lchneunioni<Iae  feeding  within  the  live 
bodies  of  their  prey,  cats  playing  with  mice,  otters 
and  crmorant.,  with  living  lish.  not  as  inMincts 
speeijilly  given  by  th..  Creator,  but  as  verv  small 
l»artM  of  one  general  law  leading  to  th.'  advance- 
ment of  all  or-anic  bodies,  — Multiply,  varv;  let  the 
strongi'ht  live  and  the  weakest  die." 


DIL,    filtlSKWETZKrs  CUOSSIXG   OF 
SOVAIA    ZEMUA. 

0\  il.e  ,  Voverfdnrr,  Dr.  (irinewetzkv  described, 
befop'  ibei,eo;7aphi'al  H.M-i.Mv  of  St.  Pei'ersburc.  his 
navel,  o,.  !h„  i..:;j,,.j.  ji,.  jj^^,  started  on  fool  on  the 
;.  AiigijM,  wiih  Kriwoskeya  and  a  Samt>vede  lafew 
of  wh'Mn  are  U.itA  ,,e;ir  Karmakulv).  The  weather 
wan  beai.t,/.,),  .».<:  il.erniometer  r,o  C'.;  hut  soon  after 
reai-hi/./  .-»  ii.o.i.'iin  with  a  verv  extensive  view, 
wb.rii-  lb.  y  p*»*M  -J..:  nl-ht,  ihey  Were  overtaken  bv 
a  v.ol.  f.t  ^u'.i,  .v,ur.,  ;,„.|  roiiiiH-lled  to  return.  In 
April.  I ->.:;.  th-  '-.»n,.,yede  JIarnetz crossed  the  i*land 
to   the  M„.t».  .,...., »,.,,  found  SjimoviMle  rAwm, 

i.Mn.  \Un.uv  '.f  •;.;,.  (irinewei7.ky.  ac'companied 
by  JUrne-/  .:A  .-.m,...,  San.oy.de,  set  out  in  >b.ds 
di..  wr.  by  .].,;,*  '\  i.,  y  J.;,,!  ^..;,r,,.,y  anv  iWi  f.^r  the 
do^-.   Lit    ...,.    ,,,.,,,.  ,,,..y  ^.,^,^,^j  j^-^j     ^^^^^^^      ^^ 

wild  ...r.J.M  *,.M  ..,.,.,:.,.,..    TldHpn,v,Hlnot'r..be 

the    e;.M       .,..J    „:.    .>.,    ,.,.,.  .,,.^y  „,^.    ^^^^^^  ^^^^^^  ^^^^ 
hi-:..    ..a,v;,.z     ..'....  .    ,,r,o    hen!    of  Mndeer  w.u* 

,„...        M-ry   M..  .    ....    5.r..!   ^i„HMil  effect,  due  to 

tb.d,fl..o.•y^f  .....,,:.,.,,„,.    H,„,emen-soves 

Weie    ,0..b    .p...:    -. ,     «,..    ,.,,,,„..,    ,,„!,    ,,.^  ^^'.j^ 

'r'l;lT'r-\  ■•■:"'""•" '-'»^y^i--M 

'  ,  :  ,'  ^-  ■*"'*"**••'■'.  killed.  :i!.d  The 
'T'^""'^      A.f....      .    ,. f  v..rv  s„vp  ,,,,,i:,i 

'J' »^' "•"";■-    ■"'■ ^••.-nvenclumt.rol 

'/"'  ^'""\" '"  •    '      '•   '■    - Iim'.l urrou::d. 

in.b.l:,  ».^..v  ,.  --•.^^..  .,.,,..  w.H  but  :;::e 
*"""•  ■';.  •'    " •;''*w»vbvthc.rr.::. 

TV*"'""'  "      '  •^'•"^■"-  «v..r: 

, ......  -   ... ./"  ■;;':; '^-'--i--* 

=','"'     "    '• ■       ■  ■     •      •'        '...II...      ■>.■■■      „..v 

.,. ....;..      .     .     .  "'•"■'■.«  I. HI,..,- thAn 

.1 v.. .....  ...-    •   . .    .^■■; ""'■■'■';'■  "'"'■»»- 

'11        ■   .    ..  /    '/..   -I,.   i..|„,„ 

"i  •'• '-■'/^"    '.■  ■•■.-' .::,""  r::''T^"< 
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ftow,  Ziwolka,  ami  M«>lF8eew  (1832^'?D),  and  a  fc?vv 
notes  l>y  Ilofer  and  Xordenskiohl,  nnd  from  his  own 
ob8i*rvation!*T  Orhiewetzky  gives  the  following  nkcN*h 
of  the  south  island  of  Xovaia  Zeinlia.  It  m/iy  be 
divided  into  three  parts.  The  northern  lies  between 
Mafol5chkin  Shar  on  the  north  and  the  Pukowaja 
River  on  the  south:  this  part  has  the  highest  moun- 
tnlns  (four  thousand  f<'et),  forming  isolated  groups 
rather  than  rang<*s.  The  central  part,  extending  to 
thr-  Knr«'ll<a  and  Behishia  Rivers*  hjw  five  or  six 
parall**!  ridges,  nintiing  generally  north  and  south; 
black  aJate  is  common;  and  the  watershed  h  alx)ut 
seventeen  miles  from  tho  west  roa^t,  Tbesuuthern 
part  is  a  raihi'r  low  plateau:  ihe  Goose  I^sind  (Husi* 
waya  Zemlhi)  is  ineluded  in  this  part,  which  fs  free  from 
snow  by  tht*  end  of  June,  and  in  Jtdy  has  a  rather  rleii 
veget*tion»  esfiecially  on  the  gently  gloplng  ground. 

Dr.  Griiiewetzky  also  expressed  the  opinion  that 
the  wild  reindeer  of  the  northern  island  belong  to  a 
tutatly  distinct  sub-species  from  those  of  Uie  souUi- 
em  Island. 


LOSS    OF    NITROGEK    FROM   ARABLE 
SOILS. 

TitE  renewed  attention  of  agriculturist*  has  of  late 
been  drawn  to  the  question  of  the  nilnigen  supidy 
of  cultivated  soils.  On  the  one  hand,  Schuiz,  in 
Germany,  claims  to  have  brought  about  a  gain  of 
nitrogen  on  a  sandy  soil  by  means  of  the  cultivation 
of  lupines^  and  manuring  with  kalnit.  On  the  other 
hand,  Lawe^,  Gilbert,  and  Warington,*  in  England, 
havfj  published  res^lt^s  which  show  that  a  very 
consiilerable  annual  loss  of  nitrogen  occurs  in  the 
drain-waller  of  cultivated  fields;  and  experiments  by 
Didj^rain,''*  in  Fmiice,  show,  according  to  his  inter- 
pretation of  them,  an  alarming  decrease  in  the  total 
nitrogen  of  tlie  sidl  in  the  course  of  a  few  years»  and 
in  spile  of  abundant  manunng. 

SchuixVs  experiments  have  added  nothing  to  onr 
knowledge  of  the  natural  supply  of  nitrogen  to  the 
soil,  and  it  is  not  proposed  to  consider  that  topic 
here.  The  results  of  Lawes,  Gilbert,  and  Waring- 
ton,  and  of  Dch^raiu,  however,  have  attracted  much 
attention.  If  they  are  to  be  accepted  without  re- 
serve, they  lead  to  the  conclusion  that  the  fertillry  of 
our  cultivated  fields,  so  far  as  it  depends  upon  their 
nitrogen,  is  being  removed  in  the  drain*g©»water,  or 
In  other  ways,  at  a  comparatively  rapid  rate. 

The  instigation  to  Lawes,  Gilbert,  and  Warlng- 
ton's  experiments  was  given  by  the  observation,  that, 
in  the  lield-experimc-nts  carried  on  for  a  series  of  years 
at  Roihum.sted,  scan_^ely  a  third  of  the  nitrogen  of  the 
manure  was  found  in  tliecrop  under  tlie  mi>st  favor- 
able cotiditions,  while,  In  those  ca,ses  in  which  no 
mineral  manures  were  applied,  the  deficit  was  much 
greater*  The  most  obvious  conclusion  was,  thai  there 
mtist  be  a  great  loss  of  nitrrjgen  in  th«*  tlrainage;  and 
experiments  were  instituted  to  test  this  idea.  Their 
earlier  experiments  were  with  three  lysimeters.  Ex- 
CAvalioiis  were  made  under  and  jiround  an  area  of 

1  i/aurn.  roy.  agric,  #oe„  XvU,  mii)  ivJJJ. 


a  thousandth  of  an  acre.  The  mass  of  soil  thus 
isolated  was  supported  by  perforated  iron  plates* 
and  surrounded  by  mason rj%  thus  leaving  the  soil 
with  its  natural  structure*  The  ^juantity  of  water 
percolating  through  this  scdl  hits  been  determined 
since  ISTO ;  and  since  May,  1877.  il«  content  of 
nitiates  has  been  also  determined*  Tiie  soil  wjia 
uncultivated  and  free  from  vegetation.  Numerous 
Interesting  facts  are  dischisetl  by  these  deterndna- 
tions,  but  that  which  now  Interests  us  chiefly  Is  the 
quantity  of  nitrogen  found  in  the  drain-water*  This 
amounted,  in  the  average  of  four  years,  to  4(5.  30,  and 
44  pounds  per  acre,  at  <lepth«  reepcctWely  of  20,  40^ 
and  tJO  inches. 

Subsequently  thi!  same  experimenters  have  de- 
lerrained  the  nitrates  in  the  drainage- waters  from 
their  experimental  wheat-field,  each  plot  t»f  which  Is 
drained  by  a  single  lateral  at  a  depth  of  24  to  iit) 
Indies,  Having  no  meann  of  measuring  the  drainage, 
the  authors  take,  as  the  b.'i^is  of  their  calculation  of 
the  Ujss  of  nitrogen,  the  amount  of  d rain nge- water 
yielded  by  the  no^lnch  deep  lystmeter  at  the  same 
time.  On  this  assumptioji,  the  annual  loss  of  nitrogen 
varied  froui  15  and  1*^  pounds  per  acre,  on  unman ured 
plots*  to  US  high  as  7'l  pounds  per  acre. 

It  is  greatly  to  Ik*  regretted  that  the  authors  wcffi 
not  able  to  measure  the  dralti-water  In  these  exf>eri- 
m^ntJ*;  for  the  method  which  was  atlopled  to  supply 
tlie  deficiency  leaves  much  to  be  desired.  The  soil 
in  the  lysiracter  was  uncultivated  and  bare  of  vege- 
tation; that  of  the  wheat-field  was  cultivated,  and 
bore  crops  of  wheat  varying  considerably  in  amount. 
Boili  tiiese  clrcumstance-s  affect  the  amount  of  drain* 
age*water.  Cultivation,  eRi>eeially  of  a  clay  soil  such 
H'i  that  at  Rothamsted,  may  affect  very  markedly  the 
ease  with  which  water  passes  downward  through  it, 
the  amount  of  water  which  it  can  retain  in  its  inter- 
stices, and  the  rapidity  of  evaporation  from  its  sur- 
face. The  growth  of  vegetation  exerts  a  still  greater 
effect  on  the  fuovements  of  water  in  the  soil.  It  has 
been  shown  by  numerous  observers,  that  much  more 
Waaler  evaporates  from  a  soil  covered  with  vegetation 
than  from  a  bare  soil,  antl  that  consequently  much 
less  of  the  rainfall  percolates  through  the  soil.  The 
diminution  of  the  drainage-water  in  this  way  has 
also  been  directly  proved  by  Wollny.  Furthermore, 
the  various  plots  in  these  experiment*  carried  un- 
equal quantities  of  vegetation,  so  that  tlie  amotint 
of  evaporation  due  lo  this  source  must  have  been 
unequal  also.  It  appears,  then,  In  the  highest  de- 
gree impiYibahle,  that  the  quantity  of  drainage- water 
actually  was  the.  same  for  each  plot  as  was  assumed, 
and  unlikely  that  It  was  as  great  as  was  assumed. 
When  we  add  to  tliese  considerations  the  fact,  that 
it  is  uncertain  whether  the  soil  of  the  lysiraeter 
represented  an  average  of  the  soil  of  the  field,  and, 
further,  that  all  errors  of  the  lysimeterare  multiplied 
a  tliousandfold  when  the  results  are  expressed  per 
acre,  we  are  forced  to  the  conclusion  that  the  figures 
given  for  the  total  amount  of  drain- water,  and  con- 
sequently those  also  for  the  total  loss  of  nitrogen  in 
this  w  ay,  can  bt%  at  best,  only  approximations,  and 
are  most  likely  too  large. 
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K'f-.u  if  ir*  nl\ow  ih^.m  t\t^\r  t*»\\  ♦*lfi^,  how^it*^^ 

*i',hw^  l«aiV«;  #<:«;/:r«Ut/-/l   lit*:  *y<:rAj(«;  ^ttlniti  Mhffiiht 

of   i,.*f'r^tru   ]h  tii«;  tuMturt'.^  *.t*f;t,  *vl   ';rA..'.«((^,  of 

tii.f*  /  y*-4r*,  tti  Hi-n^ti  /'*</:«  tit<:  r. ; * f '/^f *'/i  f'/ ♦f./J  ;;. 
'/'/;#  a;, 'J  t\r;iiUi^*/t'.  \%  from  14  »// i'i  p^^'.f.^J*  j/*rr  4^;/«j 

//f  th*;  •/.;)  ///  M,#j  j,I//l  iri   i;?^^:,,  af,'J  7L^}Lt,  ,t.  l*A\, 

%Uow*f\  ihAt  M\yftlt  h  til  if 'J  //f  fliM  M/,0  it,\  »1*  »«i„ 
f/r^J*':/**  iff  i.U*:  V/il,  Ui<;  l4lf>«;r  UlkHUTl  ;CA.M"1  <,.'f'^*r», 

i//W':f  %f.f»l»  ///   IUh  »/,iJ,  or  t//  hay*:   t^^/,    M:*,  ff^-^j   if, 

ih^  *o"a\  \',%%  of  u\U'f'/,*'.u  hy  th#s  %/fil.    'lUfJi  9Af.^^, 

of  f'/.ir  j,J//U  •iVji,  *<•/«;  Ui/J  '/lit,  <!*/;>j  (,J'/t  1,4 );/.;;  an 

ar«'*  '/f  on*'  ar^s  ff/^ttAl  u,  a^///ijt  f/^ur  «/|'jaf«:  f'/*J«,,    7*,* 

fh':  f^i.f'J,  t/<'i;f4,  fr/^J/W-rnai/^,  an/J  ^.%\^t*r*.$M  «*;//>»- 
*i'*';./  Uttf\u%  i\»ii  Ur%i  iUffA  jr^jar*,  //n*?  j,I//t  «n  <-vn 
••-ft*-*  wa*  iiumMt*»fA \  out'.  f*i4A'\'f*'A,  p^r  K*/:Uf^, 
^;///;  kiW/;(r4.rtt%  of  ntL^,\»>  itiiUtHf*'. ,  ///,*;,  i,^/;  fc.i/^ 
>rr;if/.»  '//  lutrat*?  of  •//*!*;  an/l  m.*^,  I,ic^/i  k*^/;r/4«,«  '/f 
%t»l;A,'*ij',  //f  ar/ir/i//nia«  thinttfc  i^»''  foW'.^'iu'i  f*''*f 
'jt'Xtn.  uou*'.  *A  lU*i  iflotn  fJf'n*-'}  any  u^ntt'ttK  Af  *§,f. 
\f*7M»i.,ii'/  of  f.if^'TXf/^rifn^nM,  a/j/J  at  tli*-  </,'J  //f  u.f*M 

*f,/!    M  v<-n  7^^fi|  f*r%|#^/ t ;•#«:; y,  1U»'.  \0*'t'*:t,V<€^*'.  '/f  /.;♦//, 

j(':n  i(.  th<j  »//«!  w;««  *lt^t^rni'ni*-f\.  Wjth  f  »»«r  aj/I  of  '.l,*-*-; 
'J"»>Tri,i  flit  Ion »,  a  t/iL\smfS'.  itra^  t'r  fj/  fc  for  #:*/  }<  j,J//r  j^-. 
t ■**'*•  It  rUr  l,iiffry/;rt  Or.1f,'it*ii\l/  pr«:V:nt  JiM  f.na*  ;h/:'>yi 

in  t:.'r  mn.unr*'.,  ou  fU*:  Oh".  han'l,  an 'I  ii,'*\  t*fi,o>*fl  ,t, 
tli/;  '  to;A  »n/J  r<;r/iainwij(  in  tJ**-  •'/ii  *».  li^  'l^/k/'.  of  tn*. 
<-x;;-r.m*?nf*,  on  th*:  '/th/?f  han'J.  tit  '-/t-t'/ *  «m:  *'Mf^'.fA 
tiia*.  '/f  fh'j  *^(/af'^tl>:,  a  v*-ry  j^fat  J'/*»  '/f  hfU'f'/Mtt 
wa^  1',.ttif\  t//  Jjay<?  *itj'.\ntt^A.  'lU*-  fi,i\o*ith'/,  Unk 
/y/nu.n»  fh«;  ann'jal  !//«%  nf  nifro$(<^n  f///rn  a  f^ff*tot$ 
of  luo  j,y,u,  ft'Auf/'A  U*  $^*'tufU  fftir  tt/ m  u,  *y,i/,f/'4fH 
•*j?h  /.a^«'«,  ('ttiU'ttf  an«J  Wafin;(f//n'*  r':«i«jf4: 


•V'/^*.';  ;,•/>' 


J 

lf^/«^  //'/>/•, 

;tr.',f.r.y 

K,/'^  If*'/.','! 

Ettft'trfitilA  pVtin. 


*Jm^  aA  flfr^l  aji  the  highest  obtained  tliere.  When 
w^  ///riaitfj^r  that  the  soil  was  calculated  to  contain, 
t/,  ad*rpth  of  14  indjes,  only  about  7,0()0  pounds  of 
riif.f'/j<«rn  |/*rr  a/rnr,  they  seem  to  show  that  but  a  com- 
p^rafi'.^Iy  ihort  lime  would  be  required  to  reduce  the 
tfij/piy  of  nir-f^/^en  to  the  point  at  which  culture  ceases 
t/#  '^  prof;? able. 

/n  ovU-.T  t// 1^  able  to  judge  of  the  force  of  these 
f*^iif*,  it  U  d*-<iirable,  in  the  first  place,  to  consider 
«/.7n/:«l.at  juoTf.  in  dirtail  the  nieth<»d  by  which  they 
ir«:/e  of/*A»ne*l,  At  the  beginning  of  the  experimenU 
•n^  ^M  »a<  fofind  t/»  contain  .204%  of  nitrogen;  and 
•.n;«  »a<  inarfT  ti*e  basin  of  the  calculation  for  all  the 
p//*<,  /*  \\  MviUi  improbable  that  this  assumption 
of  uu.forturj  among  all  the  plots,  as  regards  nitrogen, 
,*  ^/,rr*f/t,  an'I.  »h'n  w«-  con>Itler  that  a  difference  of 
//»>%  //.fr*«f>/nd*  U/  a  difT<Tence  of  about  34  pounds 
o1  fi,ir/x^.f,  i^r  a/:re,  we  are  le<l  to  question,  not  only 
U,M.  *//./*/./  of  li'rh^raiirs  re-Hults,  but  the  possibility 
of  /Ilv/./'fin/  <mail  iosMes  of  nitrogen  by  means  of 
to..  'At. -A.  f..A.  7  Uf.  ab^ioliite  quantity  of  nitrogen  was 
'»>/  ..^>'/:  ',n  'I./:  f'irthera«»Hiiniptit>n  that  one  hectare 
'.f  V...  V,  a  '>i/.u  of  .V/  eentiuH'tn's  weighed  ;1,S.'jO,000 
/.  f/if^u.*^  w^.'h,  ajrain,  involves  a  possibility  of 
^ftof.  ^. ;.*...,  *'u^.  #i#-temii nation  of  the  quantity 
of  n.w/^r.  t'tuo^t'A  \i\  the  weighed  crops  rests  on 
**'  ,;tr/.oi.%  k4  *o  M,e  f^-r't^-ntJige  of  nitrogen  they  con- 
^■4.r,^o,  9,r..^  i\  .*  a  ^*:ll-e*tabli»hed  fact  that  consid- 
'/*■,>  r4':*/.or.«  i»i  tbi*  ni^-pect  occur.  Especially 
';/>«  t,^*f/  ff,4  .  tr»hy,  vkith  nitrogenous  fertilizers, 
»..//.  S.4  ^/rt^  -,f  ,,/■*-  p:of<  n-c«lvi'd,  tend  to  increase 
'o>  ;y  "^i,*n/j»  of  ».,'.f/*'/en  in  lh«*  crop. 

7',  /'/*.;/  ..1/^  O/h^raln's  ironclusions  involve 
U,i*^  ,.v,f^',  M/,./  4^*  ,rn;.fionii;  \lz.,  pertect  uniform- 
,•/  //f  «// ,  *-  /*^4r'i«  nif///j<#-n,  <*qual  weight  of  soil 
o/*/  *'.  .*.  v*4^   «f,/j  A'itBiform  and  average  jHjrcent- 

*-/A  '/  /       f'f^^if   .It    '.,*  *.fO\Hi, 

hi,  */.*  //  ..^.  „«    ;   A.,  hfif.  a  f«TW  of  the  plots  show 
^  .///«  '..'  ;  .  -v/>  .     !4r..J   wbilr,  for  the  reast»ns  juf 
»•,.♦>/;   =r,A  v/  ./4/  /  ',f    0/-  f«"j|n»  Is  vrry  questionabh 
.»  wo,,/;  *i/p^»^   i,.'  #'  n.Mt  a/lmit  Moin^*  '***=*  ^'^  " 
•#o//  r.  'o  '/*  ;^^',  ^.  .  -   ..'   .v,/,«t  //f  thr  experiments. 

K'.fB*  ff/t/,   i.^**-  '/„,.  />f-*ri/fn«»,  however,  thor**? 
»/i.*f»  vn.  f t,  *,v.   ;    ^   ,',rn"  in  inlnd.     During 
f,/««    /.«*/    ;*,^,    ,./.  ,.  ,,,  .,./!  f,lofti  wen*  very  hea 
/n*n  .M/;      .*  .  ;,  .4'>    ,f  *  v,in//ni»  Jind  nitrate  of  s 
^* 9*  -.;/;/--/,  4*.  './*,./.  /^  .//>'/  poiindH  jmt  acn», 

•  u»/.A  /*.,,   ..*  ,,    #/  /•A  vf  '//#f  ;j.'/i  touH  per  aer 
*f  f^t,  ,    /<  t/.  ./.,   /..,,/,     ,.,*,    )^//iild   br  us«'d  » 

•  /./  '.»'.  .  •>/  //,.,,     ,...  ,       i4orfO/*r,  fn»ni    th* 
»>.,■»,/    ,..,.,.   .....   //.,-.  /,//!  n'tiilv  a**  lai>' 

•  »  •!,/  /  /,i/  /,;     f  '  f  f      .  * .    *  *A  t%\.  Iln*ir  be^ 
ntt  t$,^  f  ftf. ,    „^     .,      ..    ,^,      «y««  hfil  III  ally 

',  I*..'/ 
//'/,/ 

\ttOir',f    ,tn.  'ft 
h/    •  »,*     /  .#,.  . 
»iM  ►    t,.^  J     ,. 
»hO  ,,!',».  i.i  / 


fort-i/nffA  »;'.h  th^  I'^tvj*  oJ/iM'fv^d  In  U^^hntitnlMt, 
w»ii.':  ',f  rh«;v!  ft'/urnn  w,  ^Monuoun,  \rt>i\u%  oy^r  nln* 


Mi  n«'/.«  ''  y/ ' ;,     . .   ■    ,    '•- 


X, «    /,.,?  but  II  vo 
.  '  #/.4f,ofi'M  wa? 

,,     /  ( ,,  n  mill  li 
..«     ,f    I.iblr 

7n<  lull 

•    -",  

,'  .«^  V  nj  hit 
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oatural  agencies  which  tend  Ut  rt^move  nitrogen  from 
the  soil,  had  undi»putr-'d  ixissession  of  the  fiold.  Wlieri 
the  mttnurmg  was  di«conliuiied,  the  losses  of  nitro- 
gen, according  to  Dclierain's  retxUts,  sank  very  mate- 
rially, though  still  retntiining  considerable, 

From  the  combined  results  of  both  these  inTestiyu- 
tions,  it  would  ajjpear  that  we  mny  fftirly  conclude^ 
that,  nnder  ordinary  ronditions  of  tillage,  there  iscon- 
siderahlv  loss  of  nilroji;en  from  Uic  soil,  Lawes,  Gil* 
bert,  and  WaHnt;;ton'»  exf>erin»ents  show  that  much 
nitrogen  may  escape  in  tlie  drainage;  and,  according 
to  their  calculations,  morenitron:en  was  removed  from 
eix  otit  of  thirteen  of  their  experimental  plots  in  crop 
and  drainage^  durins;  thirty  year«j  than  was  supplied 
in  the  manure.  From  Deh^raln's  exp»triments  we 
learn  that  a  soil  under  constant  tillage  may  grow 
poorer  in  nitrogen  in  spitw  of  heavy  manuring.  In 
fact,  of  all  the  elements  of  the  soil  which  are  required 
for  plant-growth*  nitrogen  is  on*^  of  the  most  mobile. 
The  soil,  it  is  true,  has  the  power  of  fixing  ammonift 
in  insoluble  combination»;  but  both  ammonia  and 
organic  nitroE^cn  are  constanlly  being  converted  intt> 
nitric  acid  in  every  fertile  Ptoil,  and  this  compound 
the  soil  has  no  power  to  retahu  Under  natural  con- 
ditions, when  the  soil  is  thickly  covered  with  vegeta- 
tion, thiFi  nitric  acid  is  assimilated  by  the  roota  as 
rapidly  as  it  is  formed,  while  the  compact  state  of  the 
soil  hinders  access  of  oxygen  to  the  deeper  layers,  and 
thus  moderates  nitrlflcaiion,  This  action  of  plant- 
roots  in  arre:5ting  nitrates  on  their  way  to  the  lower 
strata  of  the  soil  is  shown  very  plainly  in  Lawes, 
Gilbert,  and  Waritigton's  experimct^ts  ulready  cited. 
While  the  land  caiTied  a  crop  of  wheat,  tiie  drain*water 
contained  little  or  no  nitrates,  except  when  an  excess 
of  nitrogen  had  been  given  in  the  manure;  but  as 
soon  as  the  crop  was  removed,  nitrates  made  their 
•ppeamnce  In  the  drain-water. 

But  an  nntilled  soil  Is  not  only  protected  against 
losses  of  nitrogen  r  it  is  also  in  condition  to  retain  the 
nitrogen  brought  to  it  in  rain,  snow,  etc.  This  comes 
partly  In  the  fttrm  of  ammonia,  which  is  fixed  by  the 
soli,  and  partly  in  the  form  of  nitric  acid,  which  is 
fixed  by  the  vegetation.  In  this  way  a  soil  carrying 
permanent  ve^et*tion  may  be  continually  gaming 
nitrogen.  This  is  Indicated  by  Deh^rain's  results  on 
Ihc  esparcette  plots,  and,  aside  Irom  them,  is  suffi- 
ciently evident  from  the  facta,  that  at  some  period  of 
the  world ^s  history  all  Its  nitrogen  must  have  existed 
in  the  free  state,  and  that,  so  far  as  we  know,  the 
combined  nitrogen  of  atmospheric  precipitates  is 
the  8<3le  natural  source  of  nitrogen  to  the  soil. 

Tillage  alters  this  state  of  things  very  materially. 
By  breaking  up  and  mellowing  the  soil,  it  facilitates 
the  access  of  oxygen,  and  increases  the  rapidity  of 
lutriflcation.  At  the  same  tlme^  the  natural  vegetation 
1ft  rt^plnced  by  one  occupying  in  many  cases  but  a  part 
of  the  ground,  and  occupying  it  for  but  a  portion  of 
the  year.  Add  to  this  that  by  diminishing  the  amount 
of  vegetation  we  dimini*h  the  evaporation  of  water, 
and  thus  leave  the  soil  moister,  and  at  the  same  time 
expose  it  more  fully  to  the  sun's  rays,  thus  rendering 
Jt  warmer,  both  of  which  condilioua  favor  nitrifica- 
tion, and  we  sec  that  cultivation  both  increases  the 


11  ux  of  nitrogen  In  the  soil,  and  decreases  the  means 
of  utili7Jng  it. 

The  clear  recognition  of  this  stAte  of  things  brings 
with  it  the  suggestion  of  at  least  a  pattial  remedy, 
which  is  to  keep  the  soil  occupied  as  fully  and  as  long 
as  posijible  nith  growing  vegetation*  llie  roots  of  the 
living  plant  lend  to  the  soil  an  absorptive  power  for 
nitrogen  compounds,  similar  to  that  which  it  has  of 
itself  for  other  elements  of  i»lant-food,  and  enable  it 
to  store  up  these  compounds  against  future  needs. 
To  prevent  a  loss  of  nitrogen,  we  must  make  use  of 
this  power  as  fully  as  possible,  both  in  the  system  of 
cultivation  adopted,  and  in  other  ways.  After  taking 
off  a  crop  in  the  early  fall,  inste.ad  of  leaving  the  laud 
bare,  let  it  he  sown  with  some  quick-growing  crop,  e.g., 
rye,  which  shall  serve  solely  to  store  up  the  nitrogen 
which  would  otherwise  he  lost.  In  the  spring  this 
crop  is  ploughed  under,  and  furnishes  nourishment  for 
the  succeeding  crop.  8ucli  a  plan  has  been  adopted 
here  and  there  with  advantage.  Its  general  use  would 
turn  largely^  of  course,  on  the  question  of  expense. 
On  a  virgin  soil  containing  already  large  reserves  of 
nitrogen,  no  appreciable  benefit  might  result  from  it, 
though  even  there  the  preAertation  of  the  present 
fertility  Is  worth  striving  for.  But  between  tliis  con- 
dition and  the  state  of  relative  exhaustion  to  which 
the  soil  of  our  older  states  has  been  reduced,  there 
must  be  a  point  where  saving  nitrogen  in  this  way 
would  be  of  immediate  as  well  a"*  prospective  beoefit. 
The  exact  methods  of  applying  the  principle  involved 
to  particular  cases  it  is  not  the  province  of  this  article 
to  discuss.  The  principle  ilfcelf,  however,  is  very 
simple.  Keep  growing  roots  preticnt  in  the  soil  as 
long  and  as  extensively  aspo6$.ible  to  seize  upon  the 
nitrogen  (and  other  elements  as  well)  which  will 
otherwise  l>e  washed  out  of  the  soil,  and  to  store  It 
up  in  insoluble  forms,  ready  for  the  needs  of  future 

crops.  H.  P.  AlfcMBBT. 


THE  LIFE  OF  HAMILTON. 

Life  of  Sir  WiUiam  Rowan  Hamilton^  Knt.^  LL.D,^ 
D*C.L.<,  MM.LA.^  Andrews pmfefsor  of  mtron- 
omy  in  the  University  of  Dublin,  and  royal  nstron- 
omtr  of  Irtland^  etc.  :  including  selections  from  hijt 
poemn^  correfmndetice^  and  mii^ceHQntous  writings. 
By  RoDKRT  Fkiickval  Gravks,  M. A.,  sub-dean 
of  the  Chapel  royal,  Dui)Hn,  Vol,  i.  London, 
Longmans^  Green ^ ^  Co,^  1882,     20+698  p,    8°. 

This  volume,  which  forms  one  of  the  latest 
issues  of  the  Dublin  university  press  series, 
has  been  preparcti  partly  through  the  assist- 
ance fiirnishod  liythe  Board  of  Trinity  college, 
nnO  pubiisht'fl  by  the  provost  and  senior  fel- 
lows. ^Ir.  Ginves  had  at  first,  however,  un- 
dertaken the  biography  of  Hnmilton  on  his 
own  responsibility,  and  unassisted  in  the  labor 
which  it  involved  ;  and  we  ought  not  to  pass 
unremarked  bis  especial  fitness  for  the  per- 
formance of  this  aixiuous  task.  In  the  first 
place,  he  was  unconnected  with  HamLltoQ  by 
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any  tin  of  kindred.  Both  had  experienced 
iiiihrokffn  frieiidsliip  from  early  youth.  Ham- 
ilton, ill  his  will,  had  nominated  Mr.  Graves 
a?^  hin  literary  executor ;  and  the  »on»  of  Hamil- 
ton iisked  lii'm  to  undertake  the  task,  se^ronded 
by  the  approval  of  several  of  the  mwt  influ- 
eiilial  friends  of  the  great  mathematician. 
And,  while  Mr.  (graves  has  to  c^mfess  himself 
to  be  no  mathematician,  he  combin<;^l  —  what 
was  of  <;^reat*;r  im|X>rt  —  the  requisite  amount 
of  |HTsonal  knowledge  with  the  appropriate 
scientific  attainments  and  freerlom  from  incom- 
patible engagements.  In  his  preface,  the  au- 
tiior  very  gracefully  says,  by  way  of  allusion 
to  his  wflf-distrust'in  assuming  the  control  of 
Haniilton's  voluminous  pajjers  and  oorresiK>nd- 
ence.  ••  I  gave  a  reluctant  consent,  wishing 
thnt  the  memory  of  my  friend  had  been  more 
fortunate,  but  at  the  same  time  conscious  that 
by  me  would  be  devoted  U)  it  the  wannth  of 
lioncftt  affection  and  arlmiration,  and  the  desire 
to  be  just  and  trutiifnl." 

In  ncoi-ding  the  successive  mathematical 
discoveries  of  Hamilton,  Mr.  (Iraves  dws  not 
attempt  accurately  to  appreciate  their  im|K>r- 
tanee.  or  to  give  them  their  exact  plaw;  in  <:on- 
nection  withprece^lentorsubser^uent  disc^ivery. 
H<*  has  taken  pains  to  secure  that  the  mathe- 
matical statements  in  his  work  are  wrrecrt,. 
giving  them  generally  in  the  ipninnima  verba 
of  lliimilton  himscjlf,  and,  where  in  doubt,  coii- 
hulting  friends  of  competent  authority.  This 
course  b«gets  a  desirable  confident;*;  in  the 
acriiracy  of  the  entire  work,  —  which  is,  how- 
<-v«r,  tak(*n  as  a  whole,  almost  purely  a  liti;rary 
Ijiographv.  It  is  not  so  much  U)  the  credit  of 
Mr?  (/raves  as  may  at  first  seem  probable, 
that  he  leaves  the  letters  of  Hamilt/;n  almost 
unaided  to  tell  the  story  of  his  life.  The  con- 
tributions from  the  author's  \H'M  are  wsy 
largely  of  the  nature  of  disconnecte-il  comment, 
usualfv  uix)n  a  subjoine<l  letter:  in  fmrt,  there 
is  nothing  approaching  a  continuous  analysis 
of  the  life  or  work  or  character  of  HamilUni, 
sufh  as  we  niav  hoi>c  to  see  in  a  subsequent 
volume,  and  wliich  Mr.  (iraves,  from  his  evi- 
derillv  ki-en  insight,  and  thorough  acquainUncje 
with  the  subject  of  his  biography,  is  of  all  \HtV' 
sons  most  fuUv  qualiflwl  to  write.  Nor  cr^uld 
tho  book  have"^  been  otherwise  than  imi^roved, 
had  he  drawn  verv  largely  from  his  own  aswi- 
ciation  and  j^ersonal  recollection  of  Ham ilt^>n 
in  th<-  interest  of  those  who  never  knew  him. 

TIh^  name  of  William  Hamilton  has  wn- 
fernd  a  threefold  distinction  upon  the  king- 
doms of  (;reat  Britain.  An  early  article  on  the 
snlject  of  this  biography  reminds  its  readers 
tiiat  each  isle  has  its  Sir  William  Hamilton. 


The  Englishman  was  noted  for  his  patronage 
of  art,  the  Scotchman  was  among  the  first  in 
philosophy,  and  the  Irishman  was  among  the 
first  in  mathematics.    And  the  promise  of  great- 
ness the  young  Irishman  gave  at  that  early 
day  failed  in  no  sense  of  entire  fulfilment  in 
the  development  of  mature   years.      Of  the 
three  Hamiltons,  William   Rowan  was  easily 
the  chief.     We  recall  in  this  connection  what 
some  of  his  most  distinguished  contemporaries 
have  said  of  him.     The  celebrated  Dr.  Brink- 
ley,  astronomer  royal  of  Ireland  (later  Bishop 
of  Cloyne,  and  whose  successor  in  the  former 
oflice  the  youthful  Hamilton  was  so  soon  to 
be),  said  of  him  at  the  age  of  eighteen,  ''  This 
young  man,  I  do  not  say  will  be,  but  is,  the  first 
mathematician  of  his  age.*'     The  brilliant  and 
learnerl  Professor  Se<igwick,  referring  publicly 
V)  U&mWUm  in  IH'^li,  spoke  of  him  as  '^  a  man 
who  |K>sseHserl  within  himself  powers  and  tal- 
ents  jKnhaps   never   before  combined   within 
one  phiU>sr>phical  character.''     Hamilton  was 
\Hjru  in  Dublin,  Aug.  4,  1805,  and  died  in  the 
same  place,  from  an  attack  of  gout,  Sept.  2, 
IHC,:,,  U;ing  then  royal  astronomer  of  Ireland. 
His  early  life  is  the  story  of  alarming  pre- 
r:rK;ity,    not   of  invention,  but  of  acquisition. 
Nothing  <um\(\  have  seemed  more  certain  to 
th^^j  who  knew  the  Uyy  of  half  a  score  than 
that  middle  life  would  easily  insure  him  rank  as 
the  chief  of  linguists.     At  five  he  was  able  to 
n;a/l  and  translate  J.atin,  (ireek,  and  Hebrew  ; 
at  ciglit,  he  km-w  Italian  and  French ;  and  be- 
fore the  age  of  ten  his  father  wrote  of  him, 
**  His  thirst  for  the  oriental  languages  is  una- 
bat^r*!.     He  is  now  master  of  most,  indeeii  of 
all   except  the  minor  and  comparatively  pro- 
vincial ones.     The  Hebrew,  Persian,  and   Vr- 
abic  are  about  U,  U-  i^mWnnoA  })v  the  superior 
and  intiuiau?  acquaintanrje  witirthe  Sanskrit 
in  which  he  is  ainarly  a  proficient.    The  Chal- 
d<'e  and   Syria/-  he  is  grounded  in,  and  t'ho 
Hindo^Manee,  Malay,  .Mahratta,  Bengali    'ind 
others.     H«:   in  aU.ut  to  commence  the' Chi- 
ni-m;."     One  of  Hamilt/.n'K  earliest  productive 
efforts    was    th<t  preparation  of  a  little  manu- 
s/fript  Ui^/k  of  tl.ifty  pj,j^„H,  fcrniallv  entitled 
^A   S\na/^    j(raifirnar,   iu  Svriac    loftcrs    -ind 
characti-rs,'  eiy;.  ^p,  ',1^.     ji,,  ^,^„  ^^^^^  ^^' 
twelve?  \eais  of  w/i- ;  iuv\  b«.foro  aiiothor  vear 
htu\  imHHi-d,  UiH  Hoik**  inchj*l«M|  (tlit^Ho  are  the 
titles    giv^-ri    by  the    t,oy  hnnm-lr^    '  A   m-am 
mar  of   the   Snu>.Unl    lai,;<.i„j,,v  .  ^^,,    {"       ^ 
praxis,'  '  An  anal-  ...of  a  p;.,Hi.j.o  j,,  Syriac  • 
find    *  A     i'oih\p*'U'Uour.,    iiiatiM.   of  ahrebrA  • 
which  latti^r  pf/>'--''U  tiA  n„  ft*. quadratic cciu; 
tions.     i;p  t/;  thii  1^,11,1,  ||ftriiilu,n  WM-nis  n^ 
have  had  »»'''"'»'** '^'^ '^'N^'-ition  U,wnrd  sden 
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tiG<:  studies.  lie  hnd  been  fascinated  by  tele- 
scopic views  of  the  planets,  ami  had  visited  the 
Royal  observatory  at  Dunsink.  Unquestion- 
ably* one  of  the  mogt  imi)ortant  events  in  his 
early  career  was  tlie  meeting  of  Zerah  Col- 
Imrn.  The  two  had  engaged  in  trials  of  arith- 
nieticJil  skill  when  the  former  was  only  twelve  ; 
but  two. years  later  they  re-met,  Hamilton  be- 
ing  **  not  so  mnch  the  antagonist  as  the  critic 
and  the  invesitigator  of  the  methods  of  the 
gifted  compntist/ *  That  it  would  be  diffleult 
to  over-estimate  the  signilicance  of  this  occur- 
rence is  evident  ft'om  a  letter  by  Hamilton  to 
his  cousin  Arthur,  in  1822,  wherein  he  savs 
(p.  Ill),— 

'*  I  was  amused  this  momiog,  looking  back  on  the 
t^ai^ernesB  vni)i  wJiicU  I  began  different  brancliea  of 
the  mathematics,  and  how  I  always  thought  my  pres- 
ent pursuit  the  most  interesling.  1  beUeve  it  was 
seeing  Zerah  Colburn  that  tirst  gave  me  an  interest 
tn  those  things.  For  a  long  time  afterwards  I  liked  to 
l*erfonn  long  operations  in  arithmetic  in  my  mind: 
oxtnvctiug  the  square  and  cube  root^  and  every  tiling 
that  related  to  the  properties  of  numbers.  It  i>i  now 
a  f^ood  while  since  I  began  Euclid.  Do  you  remem- 
ber when  I  used  to  go  to  breakfast  with  you,  and  we 
rea«l  two  or  three  propositiojis  togethtif  every  morn- 
ing? I  was  then  so  fond  of  it,  thai,  when  my  uncle 
wUhed  me  to  learn  algebra,  he  said  he  was  afraid  1 
would  not  like  \i^  uphill  work,  after  the  smooth  and 
easy  path  of  geometry.  Ilowever^  1  became  equally 
fond  of  algebra,  though  1  never  mastered  some  parts 
of  the  science.  Indeed,  the  resources  of  algebra  have 
probably  not  been  yet  exhausted.'' 

The  practical  bent  of  his  young  mind  in 
scientific  mutters  is  interestingly  sliown  by  his 
invention  of  a  telegraphic  signal-code,  which, 
for  a  youth  of  tifleen,  is  not  a  little  remark- 
able. The  letters  of  the  alphabet  were  first 
arranged  in  the  following  scheme  (p,  88)  :  — 

12     3     4     5 


1 

ABC 

D    F 

2 

a   E   H 

J    K 

a 

L    M    I 

N    P 

4 

Q    K    S 

O    T 

5 

V   X    Y 

Z    U 

Twice  U 

=  w 

Then  five  readily  distinguishable  positions 
of  the  arms  were  cliosen.  Kaeh  letter,  thus, 
would  be  indicated,  after  the  manner  of  a 
tlouble-entry  table,  by  its  jiosition  at  the  inter- 
section of  a  horizontal  and  a  vertical  cohimn  ; 
and  tlie  tmmbei*s  of  these  intersecting  columns, 
transmitted  from  one  station  to  the  other  by 


the  pre-arranged  si^iaB^aSlcnESs  spell  out 
any  desired  messtige.  It  will  be  observed  that 
the  duidication  of  an}'  given  position  of  the 
arms  always  indicates  a  vowel.  This  device 
for  communicating  at  a  distance  was  for  a  time 
practically  employed  by  Hamilton  and  a  play- 
mate of  his,  eacli  being  provided  with  a  tele- 
scope, so  that  he  CK>nld  readily  discern  the 
successive  positions  of  the  arms  of  the  other* 
His  devotion  to  astronomy  had  by  this  time 
t4iken  firm  hold ;  and  Hamilton  realised  this  so 
fully  himself,  that  he  forcibly  made  in  his  stud- 
ies a  '  sudden  transition  to  natural  philosophy/ 
excusing  himself  thert*for  to  his  friends  by  ex- 
plaining that  the  *Mntenlion  was  to  prevent 
my  giving  up  too  much  time  to  astronomy  by 
diverting  my  thoughts  to  another  channel : 
^  atqui  emovit  vetei'em  mire  morbus  novua,'  for 
I  am  now  as  deeply  engaged  in  the  study  of 
pendulums,"  In  a  short  paper,  at  the  age 
of  sixteen,  he  brings  science  to  the  assistance 
of  the  classics,  finding  astronomical  calculation 
to  help  in  the  decision  of  a  moot-point  in  the 
chronology  of  the  Aeneid. 

It  is  most  interesting  to  follow  the  growth 
of  Hamilton's  young  mind  as  his  fondness  for 
the  mathematics  increased,  and  his  devotion  to 
the  classics  waned.  His  pre-collegiate  letters 
abound  in  passages  evincing  the  radical  change 
wliieh  was  going  on,  and  the  solid  permanency 
with  which  his  new  favorites  bad  taken  posses- 
sion* A  passage  from  a  letter  to  his  sister 
Eliza,  shortly  after  his  entering  Trinity  college, 
is  cited  here  as  a  vigorous  iUusu*ation  of 
thb:  — 

**One  thing  only  have  1  to  regret  hi  the  direction 
of  my  Btutlies,  that  they  should  be  diverted  — or 
rather,  rudtdy  iforced  — by  the  college  course  fi**>m 
their  natural  benl  and  favorite  channel  Thai  bent, 
you  know,  is  science — ^  science  in  tt»  most  exalted 
height^^  in  tis  most  secret  recesses.  It  ban  ao  capti* 
vated  me  —  so  seized  on,  I  may  say,  my  affectiona  — 
thai  my  attention  to  classical  studies  in  an  effort^  and 
an  irksome  one.'^ 

Immediately  on  abandoning  his  absorbing 
interest  in  the  classics,  Ids  vvork  of  original 
research  in  mathematical  optics  began,  Mr* 
Graves  quotes  the  title  of  an  *'  Essay  on  equa- 
tions representing  systems  of  right  lines  in 
a  given  plane,"  etc.,  —  a  pajier  of  twenty- 
one  folio  pages,  to  which  Hamilton  himself 
had  appended  the  following  note;  **  (This 
curious  old  paper,  found  by  me  to-day  in 
settling  ray  study,  must  liave  been  written  at 
least  as  early  as  1H22.  It  contiiins  the  germ 
of  my  investigations  respecting  Systems  of 
rays,  Iwgun  in  1823.  W.  R,  H.,  February 
27,1834.)" 
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Hamilton's  college  career  was  a  most  bril- 
liant one.  During  no  small  portion  of  his  lei- 
sure, lie  was  at  work  developing  the  germs  of 
the  above-named  investigation,  which,  in  the 
spring  of  1827,  was  presented  to  the  Royal 
Irish  academ}',  having  been  expanded  into  '  A 
theor\'  of  systems  of  rays.'  The  first  part 
was  published  the  following  year  in  the  fifteenth 
volume  of  the  academ3'*s  transactions.  His 
collegiate  course  had  not  been  completed,  when, 
less  than  twenty-two  years  of  age,  he  was  unan- 
imously elected  Andrews  professor  of  astronomy 
in  the  University  of  Dublin,  and  royal  astrono- 
mer of  Ireland,  —  an  extraordinary  preference 
for  an  undergraduate,  who  had  for  competitors 
men  of  high  standing  and  eminence  in  two  uni- 
versities. His  appointment  under  these  cir- 
cumstances involved  another  exceptional  event : 
by  the  donor's  direction,  the  professor  of  as- 
tronomy is  one  of  the  examiners  for  Bishop 
Law's  prize,  which  is  yearly  bestowed  upon 
the  best  answerer  in  the  higher  mathematics 
among  candidates  of  junior  bachelor  standing. 
The  new  occupant  of  the  chair  of  astronomy 
was,  within  a  few  days  of  his  appointment, 
called  upon  to  take  his  part  in  the  examina- 
tion ;  an  undergraduate  thus  officially  examining 
graduates  in  the  highest  branches  of  mathe- 
matics. 

In  the  following  autumn,  Hamilton  met  the 
poet  Wordsworth.  Their  corresi^ndence  of 
years,  in  terms  of  close  intimacy,  is  very  fully 
given  by  Mr.  Graves,  and  forms  the  richest 
extra-scientific  contribution  to  this  biography. 
We  may  appropriately  allude,  in  this  connec- 
tion, to  Hamilton's  poems,  with  which  a  very 
considerable  fraction  of  this  large  volume  is 
filled.  Wordsworth  criticised  these  eff'usions 
very  freely,  and  not  a  few  of  them  are  certainly 
unworthy  of  Hamilton's  better  moments.  The 
subjects  chosen  for  versification,  however,  show 
an  instinctive  correctness  in  the  choice  of  ob- 
jects and  impressions,  which,  treated  by  a 
poet,  would  be  poetry,  but,  as  dealt  with 
by  Hamilton,  are  in  general  merely  healthy 
ideas  plainly  and  unpoetically  expressed  in 
rhvme  or  verse.  Another  friendship  of  Ham- 
ilton's wo  should  not  omit  to  mention, — 
that  of  the  philosopher  Coleridge,  whom  he 
mot  in  London  shortly  before  the  former's 
death.  Their  spirited  metaphysical  corn?- 
spondence  is  a  very  agreeable  feature  of  the 
present   work. 

To  the  wisdom  of  the  same  board  of  electors 
which,  without  doubt,  saved  Hamilton  to  sci- 
ence from  the  church  (for  he  had  at  one  time 
serious  intention  of  entering  that  body,  and 
was  more  than  once  offered  ordination) ,  are  due 


the  thanks  of  mathematicians  perpetually  for 
their  prompt  recognition  of  the  true  sphere  of 
his  intellectual  activity.  The  duties  of  his  uni- 
versit}-  chair,  as  director  of  the  observatory, 
were  in  large  part  uncongenial  to  him,  and  his 
brief  career  as  a  practical  astronomer  was  not 
a  successful  one.  His  tastes  being  almost  en- 
tirely in  the  direction  of  mathematical  research, 
it  was  ultimately  fortunate,  that,  from  the  com- 
mencement of  his  practice  as  an  observer,  his 
vigor  of  constitution  was  serioush'  impaired. 
Near  the  close  of  1830  he  writes  to  Sir  John 
Herschel,  "  I  cannot  say  much  for  my  dili- 
gence in  observing,  but  perhaps  may  have  a 
better  account  to  give  of  this  department  after 
some  time ;  though  among  other  temptations 
to  indolence,  I  have  that  of  always  suflTering  in 
health  when  I  attempt  night  work  in  the  tran- 
sit-room." He  had  constant  cold  in  the  head 
and  chest,  and  was  much  of  his  time  confined 
to  the  house.  The  proposal  was  soon  made 
that  he  should  change  the  professorship  of  as- 
tronomy' for  that  of  mathematics  ;  and  consult- 
ing with  his  friend,  the  late  Dr.  Robinson  of 
Armagh,  the  latter  replied.  — 

''Your  course  appears  to  me  so  clear  that  there 
can  be  no  hesitation.  As  a  mathematician  you  will 
probably  have  no  equal  in  Britain,  as  an  astronomer 
some  superiors;  for  you  certainly  bave  not  the  practi- 
cal enthu!«iasm  which  is  essential  to  make  one  sustain 
the  uniform  pro<;ress  of  obFerving.  I  was  well  aware 
that  you  are  not  very  fond  of  obser\'ing  ;  but  you 
know  you  have  that  in  common  with  Encke  (who 
haUB  It),  Airy,  and  Pond  (now  never  observing)." 

In  November,  1831,  the  university  board 
passed  a  resolution  which  more  than  doubled 
llamilton's  salar}',  and  completely  defined 
his  future  relations  to  the  university ;  giving 
him  entire  liberty  to  pursue,  as  a  first  ob- 
ject, his  mathematical  researches,  and  thus 
assuming  the  res|>onsibility  of  his  continuing 
as  a  mathematician  rather  than  an  astrono- 
mer. 

Hamilton's  friends  were*not  slow  to  do  them- 
selves the  honor  of  proposing  his  membership 
of  scientific  bodies.  Through  Sir  John  Her- 
HCfhel  he  became  a  member  of  the  Royal  astro- 
nomir;al  wiciety  at  the  age  of  twenty- two  ;  three 
yifars  later  he  was  introduced  to  the  British  as- 
HTHjiation  for  the  advancement  of  science  ;  Lub- 
bock wns  ready  to  insure  hia  election  to  the 
lir^yal  s^>ciety  (of  which,  however,  he  never  be- 
came a  fdlow)  ;  and  in  a  letter,  in  1832,  to  his 
intimftt<^  companion,  Aubrey  de  Vere,  he  says, 
(\),  010),  *' A  hand  has  latel}'  l)een  stretched 
forth  to  me  a/tohh  the  Atlantic;  a  diploma 
having  l»i;en  M<;nt,  with  great  pom])  of  broad- 
iK?al,  and  m  forth,  to  tell  me  that  1  have  been 
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clocted  fellow  of  the  Aiiiencan  acailcmy  of  arts 

•*  Uttb«r Uiiid(*r  unci  tuoer  reicheii  sicb  beide  die  hniid/' 

A  picture  of  ciirioua  interest  niav  ha  drawn 
from  Mr.  Gnives'i*  occasional  touches,  portray- 
ing Itamilton  as  a  ?^j weaker  aDil  lecturer.  He 
"•  Ufvd  two  voices  —  ouf*  deep,  rich,  sonorous, 
rhythmical t  and  solemn,  which  llowed  forth 
when  he  delivered  a  prelection  or  a  spec-ch,  or 
rri-it^'fl  [>oetry  ;  the  otlier  soaring  acul4?ly  into 
high  regions,  when  he  luu'st  into  an  explana- 
tion, or  gave  vent  to  some  ebullition  of  good 
spii'itB  or  cheerful  comment.  '*  At  the  meeting 
of  the  lintisb  as64>ciation  in  18i^2,  at  Oxfonh 
his  speech  returning  thanks  on  behalf  t>f  the 
Royal  Irish  acailemy  contained  -'a  gi-ticeful  ex- 
Sirt'saion  of  the  feelings  stirred  in  him  by  his 
Bcniiar  [position  as  the  j^nlitury  and  youthful 
representative  of  Ireland  on  the  occasion/* 
Bal'bjigi*  told  him,  in  congratulation,  that  '^  an 
suftronomcr  had  no  business  to  be  able  to  speak 
fto  well/'  We  have  space  for  only  a  word  from 
Mr.  Graves's  charming  sketch  of  Hamilton  as 
a  lecturer  (pp.  497-lOM);  — 

"When  he  spoke  ...  it  was  plain  to  see  that  he 
WMS  absorbed  by  a  reverential  consideration  of  the 
emndetir  of  astronomy.  ...  As  he  poured  out  hi 
his  sonorous  twines  bis  thoughts  thus  hjcndi ng  poetry 
lid  «cience»  he  appeared  .  ,  .  absorhed  in  awed  and 
ieligbted   contemplatiDji   of   the  iriabs   he  had  the 

^solemn  prUileiije  of  enouncinj^;  there  wn^  no  ap- 
parent coasclou-^ness  uf  his  uwn  personality^  he  was  a 
worshipper  reventiling  the  [perfections  of  the  object  of 
his  worship;  and  towards  the  youthful  audience  who 
HUrrounde<l  him  he  took  tlie  jittitude  not  so  much  of 
a  su[M!rior  authority  and  a  teacher  as  of  a  worshipper 
desirous  that  other  intelligent  spirits  should  take  tire 
from  the  flame  of  his  devotion.  .  .  »  lu  lliese  intro- 
ductory lectnres  he  was  wont  to  indulge'  biiUKcIf  In 
refined  aud  clo^^uent  di^^Juis^Lk)n,  in  poeiic  iHtignuge, 
quotittion  and  allu<iion,  iti  tracing  tlie  history  of  the 
development  of  the  science,  and  in  marking  out  the 

^:achlevemenl8  of  its  great  promoters.  .  <  .  Tlie  subse- 
|uent  lecturer  of  the  course  were  altogether  different 
In  dtyle^  being  rigorously  mrilhematlcal  and  demon- 
strative. .  ,  .  They  were  delivered  with  an  eager 
simplicity,  in  n  yoice  often  brenking  Into  a  high  key, 
strane;e]y  i^ontraitiiig  with  the  deep  roll  of  his  ortitorl- 
<^al  effusions." 

One  of  Handlton^s  grandest  acbievenients 
w^as  the  theoretical  discovery  of  conical  rt'frac- 
tion  :  and  m  the  popular  history  of  physics  he 
IS  chielly  known  by  this.  Its  prompt  coniirnia- 
tion  by  Dr.  Lloyd,  in  the  laboratory  of  the 
Dublin  university,  tendcti  strongly  to  heighten 
the  dignity  of  the  discovery,  ft  was  charac- 
terized in  terms  of  most  extravagant  api>lan9e 
by  the  great^jst  physicists  of  that  day.  But 
II  ami  I  ton  himself*  with  the  unaltected  simplicity 
of  true  genius,  describes  it  to  Coleridge  as  a 
'  subonlijiate  and  secuntlary  result.'  The  dis- 
eo\eiv  hud  no  |»arallel  in  the  history  of  exact 


sciencT  ;  and*  as  Mr*  f » raves  a ppropiH a tc I y  re- 
marks, it  is  onl)*  **  to  be  classed  with  that  pre- 
diction of  the  existence  of  the  planet  Kejmine 
which  has  immortalized  the  names  of  Adams 
and  Le  Verrier/* 

Nothing,  perhaps,  will  better  exemplify  Ham- 
ilton's rare  elevation  of  character  than  the  fol- 
lowing brief  words  of  his  biographer :  — 

*^  It  is  to  Hamilton's  honour  that  the  impression  he 
maile  upon  young  nten,  hi^  coevals  and  hla  juniors, 
was  such  a**  to  create  in  them  tlie  warmest  aueelion, 
admiration,  and  respect,  Thia  arose  from  his  unaf- 
fected hiunility  and  bi?*  cheerful  communicativeness, 
combined  with  his  power  to  soke  most  difficulties  ad- 
mitting of  solution,  bis  frankness  in  confessing  igno- 
rance, his  reverential  and  profound  treatment  of  all 
great  questions/ ' 

In  so  far  as  it  is  possible  to  know  the  dis- 
tinguished Irishman  from  his  letters,  —  and  they 
are  presented  in  the  fullest  profusion,  —  the 
most  commanding  feature  of  bis  character  is 
the  abstdutc  absence  of  every  thirjg  akin  to 
raeagrencssof  bnild  ;  in  other  words,  a  thorough 
and  genuine  nobility.  Uepeated  illustrations 
of  this  might  be  cited  fi'om  his  correspondence  ; 
and  it  is  the  most  conspicuous  element  of  the 
admirable  frontispiece  which  has  been  aulo- 
tyjjed  from  a  phcdograpb  l>y  Cliancellor,  Dublin, 
of  a  miniiilurc  bust  execitted  liy  Terence  Far- 
rell  in  \H:\:\.  We  should  like  to  express  the 
hope,  that,  before  the  conclusion  of  his  task, 
Mr,  Graves  will  present  a  print  from  the  other 
bust  of  Hamilton,  executed,  at  the  request  of 
Lord  Dunraven,  by  the  Dubliti  sculptor,  Kirk; 
in  preparation  for  which  a  cast  was  taken  from 
the  head,  and  which  thus,  as  faithfully  repre- 
senting bis  cranial  development,  can  Inudly  fail 
t-o  |K)ssess  a  j^ermancnt  value. 

It  is  most  irksome  to  l^e  forced  from  the  con- 
templation of  this  great  genius ;  for,  with  this 
initial  volume  of  his  biography,  we  have  to 
leave  him  at  the  age  of  tw*enty-seven,  and  al- 
most in  entire  anticipation  of  bis  characteristic 
scientific  life.  His  unique  researches  in  the 
highest  fields  of  mathematical  investigation, 
his  great  contributions  to  the  science  of  dy- 
namics, were  yet  unmade  ;  and  the  calculus  of 
i|uatornions,  if  at  all  thought  of,  had  no  more 
taken  shape  than  the  vague  in<ieliniteness  of  a 
dream.  If  Mr.  (i raves  has  disappointed  any 
of  his  readers  in  the  execution  of  his  task,  they 
must  be  few*,  and  among  those  who  were  so 
favored  as  to  have  enjoyed  the  intimate  ac- 
quaintance of  the  great  mathematician.  The 
successive  instalments  of  this  exceedingly  vahi- 
alde  biography  cannot  fail  to  be  watched  for 
with  eagerness,  and  welcomed  with  enthusiasm  * 
by  all  wdujse  interesta  embraee  the  history  and 
development  of  the  exact  sciences. 
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■.f  '.i-..-**!  •.-*  '^  ;  ifr*-il  h^r»-af-.«r  .  :o  r-^pon  ir*d  act 
i^or.  *  ii  r.  rr.*.w  ..--^  aw  ri.AV  b^  ii-^na-**!  >ra'  for  ihe 
;,rM*-r-;i:»:>:.  '.f  •.[.-  r^-ri.r.i;.'.  of  :he  I'ia'i*  Torreyan* 
4f. -.0  ft*:**l.  '.-•tary-il  -if  .fi  ihe  commir.icaiion  •:■(  Dt- 

A'J-!  ■  .'•^r.*  v,  .,  .r  flora  a:.«l  farm  4 :  ^y  C.  R.  Orcutt. 
■  T;.*-.  ■"r.''^r  -■*:*:•!.  "'..a:,  - ■!.'.>:  :ri»r  la*^  aiinual  ii4«H:t- 
.r.:f,  o  .«•.-  ;!•:'./*:;  '\.*(:fr,*iz'.*-^  L.i-.«>  Jj<?.eiiiriail»r  in  *pet:ies 
'.f  ,'.iir.'».  .:.'I..'-:;0'*s  :o  thi-?  i'-'-non.  wlji'n: m.iiiy  more 
;.4.':  '.*y:.  .i.-':ov«-r*-.l  'iiikr.own  hitL«5:rto  in  Caiii-'mia. 
.N'ovi   :i;.oij  hjii'I^rf-! :  hy  I^ .»a  Smiili.  —  Zilla  ro»a. 
^r.i-.f.  I  •:.-..  ',.-r»r«l  *:  ^n.  Di«-:j'o  >r?s  :haii  ayearasro. 
M  *.i.':  '  ofi.rfio;i»-s*  orh-w*':tVf:r  iii  ??aii  Francisco  and 
■*.^.r..'y,  sjMhi.lfig  i*!»  i!#?;i'*t«:  -nar-r  on  irr».-*.  tiu^hes^ 
ami  f«ri':«"»  :ii;o*l  Ui«.'  city,  ai  <>oi.l'rn  Oatr  Park,  and 
*?.  u.p-.f  iiff  Moil-*:.    Evi-n  in*iile  the  walls  •-£  :li«.-  Cal- 
.for:.;;i  vra'lifny  of  ^lienrres,  I  liav^  5e»-h    its  lovi-ly 
w«rh,   vciniprmi*-'!    by  hilkt-n   coCiMjim   «if    in    <?g;:s. 
Th*'.  *j/.'l'r  I*-  •r.i- 11  y  known   l-y  tin-  frt-o   railius   in 
?h«:  %ri:ir«-,  —  'a  '^ornl  wwig*?  cut  out  of  the  pi«V  Dr. 
MrOy»l.  'rxfin-^-'-h  ii,  —  whirh  is  ji^^culiar  to  the  y:enus 
Zilla     At  AyUfH.  nearSaiitarruz.  I  s«w;iireil  an  Epeira, 
.tw\  *'*ii'tttii  I A  "L'-^s   unrl  youir-'  spiders,  wliiirh  have 
r«:v«-ai''l  ^ofiiu  ciiriou'*  fa^'ts  in  n-ixanl  10  in>cct  jiara- 
%\Uti,     Of  ih':-<.  \)T.  McCook  writrs,  "One  inteiest- 
\uv.  thin;?  aty/ut  th';  Kpcira  at  rata  cf>«:oon  is.  that  it  i» 
«tf»ii;:*:ly  \u\t-t,U'A  hy  parasitic  and  otlicr  enemies,  no 
\t'.K%  WiAU  lour.     TIi«-n'  wtni  first  a  number  of  small 
n-'hlii-h  iLiitD  :tiiv«:,  prohahly  a  sjiircies  of  Sfdenopsis, 
who  no  ilouhi  wi-iu  U-M\u]^  \\\Hm  the  eirgs  and  dChrin  ; 
*«:'oiid,  h*:\'i'A\  larval-  of  Dcrnifstldae,  probably  At- 
ux'-ii'i*  IH-Jljo.     'I  lie»««;  w«;re  cn'f'ping  into  the  silky 
iiiU;ijof  at  will.  thoij;;h  nimKMif  llicm  wen* ensconced 
wiihiii  III'-  inn  ply  <.'«'llh  >;f  some  ichneumon.     Next  I 
fo'jii'J   aih\«r  a  vi-ry  hmull    irhneumon    fly.     I    have 
Id  vij  yi'i  w-i-ii  ijtiiii'  iiiirh  a  *  happy  family  *  within 
»hf    l,oijfj«j!!  ni  a  ►pi'Ii-rN  I'lry-m'st.     Th«»  spith'rlings 
^ij  iiii  '1  !•/  1^1-  ':f>iiliriiled.  aiul  inditTerent  to  the  pres- 
I  ii< «  'A  'Jii.M  jiiirijih-r-.**     A  f«:w'  days  later.  Dr.  Mc- 
r*/*!!-    wi.'    luntr   ifif'^niiation,   :i8  follows:    **  Since 
willing'  >';ij    J  fjiiil  fiorii  .Mr.  (^r.'NMon  that  the  larger 
i<  hiii'i>iii''i<  ii>  :t  p.-/.'fnia>-liuH;  and  tlie  small  one,  as  I 
«»yi,/.'  J'ln  d.  a  •  hah  id  of  funM*  mirt,  which  is  parasitic 
iij,«iii  j'«  /.«/iii;L'liii>.     A^  JV/ohiachiis  is  parasitic  upon 
fl'i'!*  '•    '/y^.  'liJ  if  |iM  ><-ii'-c  within  thecoction  is  thus 
.ii.'iuiii.i'l  t'.i.     Jjy   ih«"  way,  llnTC  is  a  yet  minuter 
( I.,.  I'  fi  it.u>  t.-  i»iir.iM'Av  upon  th«'  rhalrid,  that  is  par- 
ii*-iiii  iji.'/i.  »!.«  !'• //iiiia<  ill j!*,  that  Im  jiiirnsitic  ui>on  the 
t\/y\e  ill    |-.|*«  ii.i  a-i.j'y  .iii'l  oilji-r  H|»lder>." 


{(..i.uii    .A..WA  »■»»•/«.. all •< It  III"  Htu It'll  Inland. 
//"  -"I.      Jl'i...ii-    -Mvi'   an    ar»'inint    i)f    the 

'''.f''.'"*  *  ' .     'A     I'.f.'il     |i'a\i's    :(|    Tutti-nvllle. 

1 1- 14    .'i«    '.  •»'    •.  r-i.'i    I  It, flu  n{   rnrk  containing 

•'•''•  ' •  "'J  "d  '/I  Kiiy  ft'rrui;iMiui4  sand* 

■ ''•• •''■    •'-.'   ' 'I 'i.-o,„i ,  :iii,|   ;i   piTuliar  nm«> 
y:.,ll..  1.^14     ..',••..,.,<.■     ,,iiiji,ftt     Mhiilly    of    vi*gi*iable 
:.',v'ih#i   Miih  ^^hat  is  apparently 
'.*.'{'    'yf  imii       hi  iiu>  soft  gray 


M  «f..-ii.i     tA  II. < 
liili'/ni: 
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9Andstone  the  remains  we  not  yei  destroyed,  but 
mre  in  ilic  form  of  carbon  or  lignite.  In  the  otlier 
rocks  ihe  vegetable  tissue  has  almost  entirely  disap- 
peartid.  and  only  the  hupressions  remain.  Tho  rocks 
are  found  in  blocks  or  fragments*  none  of  tbeni 
greater  than  a  foot  sqn.ire^  scattered  along  the  beach* 
iDo«tly  at  the  base  of  rhe  bluff,  wlileli  is  cornposetl 
of  drift.  From  our  pn-^*eDl  knowledge,  it  is  not  pos- 
sible to  d<?cide  whetber  they  were  torn  up  from  an 
outcrop  btflow  hlgli-water  mark  and  cast  upon  the 
beach,  or  wa-sbed  out  from  the  base  of  the  blufl:  they 
no  doubt  iKfloii!?  to  ibe  oretaceous,  although  our 
j>re5<jiit  proofs  are  not  yet  sufficient  to  state  this  to 
a  certainty. 

A  note  was  remi  from  Dr.  Britton  of  Columbia 
COJk^ge,  In  which  he  stated  that  the  occurrence  of 
aimilitr  fossil  if erotis  sandstones  on  th<?  b^tfach  near  Glen 
Cove,  Long  Island^  and  vicinity,  had  been  known  for 
some  time.  There  ibey  are  found  in  precise] y  the 
same  |»osttion  as  at  Tottenvilte,  and  are  associated 
with  extensive  beds  of  tire-clay,  kaoline,  etc.  The 
Toiienville  station  is  not  immediately  on  Ibese  clays, 
but  tbey  are  found  near  by  in  several  directions, 
notably  at  Krcnschorviile.  That  the  two  localities 
mark  outcrops  of  the  samo  geological  formation,  and 
probably  approximately  of  the  same  strata,  is  almost 
certain.  The  physical  structure  of  tiie  Glen  Cove 
scrlf^is  is  exactly  parallel  to  that  of  certain  of  the  clay 
betis  ttf  Middlesex  county,  N,J.,  which  aru  well 
known  to  belong  to  the  cretaceous  epoch.  In  the 
absence  of  sufficient  fossil  evidence,  we  cannot  state 
witli  absolute  cerUinly  that  the  two  deposits  are 
equivalent:  but  there  is  little  doubt  that  this  will 
ultimately  be  proven,  and  that  the  New  Jersey  and 
Sttt^ten  Island  clays,  kaolines^  lignites,  etc,  find 
another  and  their  most  northern  outcrop  on  the  north 
ahore  of  Long  Island,  at  or  near  Glen  Cove. 

The  exact  parallelism  between  our  Staten  Island 
fi|iocimens  and  those  from  Glen  Cove,  continued  Mr. 
Hoillck,  can  be  seen  at  a  glance:  in  fact,  they  would 
be  indistinguishable  but  for  the  labels,  with  the  ex- 
ception of  the  leafy  conglomerate  before  described, 
which  does  not  seem  to  be  represented  elsewhere;  it 
is  possibly  peculiar  to  Stai^n  Island. 

In  detenninin^  the  genera  and  species  of  fossil 
plants,  we  have  to  depend  mostly  upon  the  veining 
Of  the  leaves,  which  is  not  by  any  means  so  satisfac- 
tory as  we  could  wish.  Genera  can  be  determined 
with  comparative  accuracy.  Thus  we  have  no  doubt 
that  one  of  our  Tottenville  fossils  is  a  willow,  though 
what  particular  species,  it  is  impossible  to  say;  another 
is  undoubtedly  an  «>vergreen,  allied  to  our  juniper  or 
arbor vitae.  The  larger  specimens  are  probably  wil- 
lows, viburnums,  and  sour  gums.  There  are  also  a 
few  fragments  with  paralJel  veins, — no  doubt,  belong- 
ing to  the  gra.sses,  —  a  small  fruit  or  nut,  and  a  piece 
of  what  appears  to  be  an  equisetum  or  horse-tail 
msh.  These,  with  other  indistinguishable  fragments, 
OOfDplete  our  list. 

Oambridg«  entomological  dab. 

D*\\  14*  —  Mrs.  A.  K.  Dim  mock  showed  a  collection 
representing  stages  of  thlrty-oight  si>ecies  of  insects 


which  are  found  upon  Hetula  alba,  the  white  birchi 
which  will  be  given  later  in  Piryche, 

Mr.  G.  Dim  mock  showed  the  two  halves  of  a  split 
wing  of  Attacus  cecropia,  in  which  the  two  layers  of 
the  wing  had  been  separated  by  the  following  mode. 
The  wing  from  a  specimen  that  had  never  been  dried 
is  put  first  into  seventy  per  cent  alcohol,  then  Into 
absolute  alcohol,  and  from  the  latter,  after  a  few  tiays* 
immersion,  Into  turpentine.  After  r^uaiiting  a  day 
or  two  in  turpentine,  the  sfiecimfU  is  plunged  sud- 
denly into  hot  water,  when  the  conversion  of  the  tur- 
pentine into  vapor  l>etwei*ii  the  two  layers  of  the  wings 
so  far  separates  these  layers  that  they  can  \y<\  easily 
parted  and  mounte<l  in  the  usual  way  as  miscro«copl- 
cal  preparatiouif  on  a  slide.  This  is  an  ea«y  way 
of  demonstrating  the  saclike  nature  of  the  wings  of 
Insects- 

Dr.  H.  A.  Hagen  showed  preparations  to  illustrate 
organs  of  undetermined  function,  found  on  the  larvae 
of  Gomphidae,  Libellulidae,  anti  Aeschnidae,  but 
not  as  yet  found  on  Agrtonidae,  which  he  beJievi^  to 
be  traces  of  segmental  organs.  The  organs  in  rpies- 
tion  are  little  cavities  or  invaginations  of  the  epider- 
mis between  the  segments,  one  on  each  side  of  the 
median  ventral  line,  on  one,  two,  or  three  abdominal 
segments,  according  to  the  family  to  which  the  larva 
belongs. 

Ottawa  microiooiyiotd  lodiety* 

Dec,  IS.  —  Mr.  Henry  M.  Ami  rftod  a  paper  on  the 
use  of  the  microscope  in  determining  fossils,  with 
especial  reference  to  the  Monticuliporldae,  Late 
microscopic  investigations  proved  that  the  more 
minute  organisms  found  in  our  i*ocks  were  both 
deserving  and  requiring  such  careful  Investigations; 
for  geologists  had  been  led  into  erroneous  ideas  re- 
garding the  particular  horizon^  and  range  in  geologi- 
cal time,  of  certain  species  of  these  fossils  from  the 
mere  cursory  examination  given  them.  Later  pale- 
ontologists, pursuing  their  researches  in  a  more 
scientific  manner,  had  recourse  to  thin  sections  of 
these  MontlcuUporidae,  or  fossil  Folyzoa,  by  means 
of  which  the  true  external  and  internal  structures 
of  the  zoarium  or  skeleton  of  the  genera  and  species 
belonging  to  Uils  family  were  satisfactorily  ascer* 
tained. 

The  work  of  foundation  and  means  devised  by  Dr, 
Nicholson  (at  one  time  a  professor  in  one  of  our  Cana- 
dian universities)  Inaugurated  a  new  era  in  the  study 
of  these  interesting  forms.  The  mode  of  procedure 
in  preparing  thin  sections  of  these  fossils  was  then 
considered  atid  explained.  The  different  kinds  —  tan- 
gential, longitudinal,  transverse,  and  axial  sections 
— ^  were  described,  and  illustrations  of  them  exhibited 
in  charcoal  drawings  of  some  of  the  common  species 
found  about  Ottawa  city,  —  Prasopora  Sel  vvyni  Nichol- 
son, Datostoma  ottawaense  FoonI,  and  Mo  no  try  pell  a 
trentonensis  Nicholson;  the  various  [>oints  exhibited 
in  these  sections — such  as  the  large  and  smaller 
tubes;  cystoid,  curved,  and  straight  diaphragm  or 
floors;  the  spinifonn  tubull,  etc. — were  then  de- 
scribed, showing  how  minutely  and  accurately  their 
structures  and  affinities  can  by  this  means  be  detected. 
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There  was  still  a  rich  and  wide  field  open  for  inves- 
tigation in  the  study  of  the  Monticuliporidae;  and 
care  should  be  taken  first  to  ascertain  with  the  new 
and  more  scientific  means  the  true  relations  and 
affinities  of  the  species  described  previous  to  1881. 

Mr.  Whiteaves  exhibited  a  choice  series  of  recent 
Polyzoa  for  comparison  with  the  fossils  described  in 
the  paper. 

Ottawa  field-naturalists*  olnb. 

Dec,  SO.  —  Mr.  James  Fletcher  read  a  paper  entitled 

*  Notes  on  the  Flora  ottawaensis,  with  special  refer- 
ence to  the  introduced  plants,'  which  was  explana- 
tory of  the  lists  of  plants  hitherto  published  by  the 
club,  and  in  which  the  non-indigenous  species  are 
not  indicated.  Mr,  Fletcher  first  defined  the  district 
from  which  the  plants  had  been  collected,  and  which 
lies  within  a  circle  of  twelve  miles  radius.  He  then 
noted  certain  of  the  more  interesting  of  rare  or  intro- 
duced species,  and  presented  lists  tabulating  the  lat- 
ter plants  under  the  headings  of  ^  Aggressive  species/ 

*  Species  able  to  perpetuate  themselves  indefinitely,* 
'Species  dying  out  after  short  perio<ls,'  etc.  An 
animated  <liscussion  ensued,  confined  principally  to 
the  conditions  affecting  introduced  plants,  and  the 
spreading  of  certain  si)ecie8. 

Philosophical  society  of  Washington;  Kathematioal  section. 

Dec,  10.  — Mr.  M.  H.  Doolittle  gave  a  paper  on  the 
rejection  of  doubtful  observations,  in  which  observ- 


ing-errora  were  sharply  divided  into  two  classes,— 
those  resulting  from  blunders  in  recording,  pointing 
on  wrong  objects,  neglect  of  essential  precautions  in 
instrumental  adjustment,  etc. ;  and  tliose  resulting 
from  an  unusual  accumulation  of  similar  elements  of 
error.  The  latter  class,  because  by  their  magnitude 
in  one  direction  they  indicate  that  the  remaining  ob- 
servations are  in  error  in  the  opposite  direction,  he 
proposed  to  call  inHtructiToe  errors,  and  claimed  that 
the  larger  they  were  the  more  histructive,  and  the 
greater  the  necessity  of  retaining  them.  In  practice, 
however,  the  best  rule  with  suspected  observations  is 
to  reje<rt  them  when  they  exceed  the  limit  of  error  pos- 
sible to  the  '  instructive '  chiss,  and  when  they  fall 
within  it  to  assign  a  weight  proi>ortional  to  the 
chance  that  the  error  belongs  to  the  latter  class,  and 
not  the  former.  As  the  law  of  distribution  of  the 
former  class  of  errors  (if  any  such  law  exist)  is  very 
different  from  the  recognized  law  of  the  latter  class, 
these  questions  cannot  be  decide<l  by  computation 
with  a  *  criterion.*  but  must  be  left  to  the  judgment. 
Prof.  A.  Hall  gave  as  a  general  result  of  the  debate 
of  this  vexed  question  by  i^eirce,  Airy,  l)e  Morgan, 
Stone,  Glaisher,  Chauvenet,  Gould,  Winlock,  and 
others,  that  every  one  can  dftUe  a  criterion  that  suits 
hinueify  but  it  will  not  pleane  other  people.  He  strong- 
ly opposed  using  such  machiner>'  in  the  discussion 
of  observations  as  eliminated  the  knowledge  and 
judgment  of  the  investigator,  and  giving  to  results  a 
fictitious  accuracy  by  any  sweeping  rejection  of  dis- 
conlant  data. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


QOVBRNMBNT    ORGANIZATIONS. 
Geological  snrvey. 

Topographical  field-work,  —  Mr.  H.  M.  Wilson,  in 
charge  of  one  of  the  topographical  parties  in  Prof. 
A.  H.  Thompson's  Wingate  division,  surveyed,  dur- 
ing the  season  of  1SS>'],  about  ten  thousand  square 
miles  in  north-western  New  Mexico  and  north-eastern 
Arizona.  The  area  covered  by  his  work  lies  between 
parallels  of  latitude  30*^  and  o7°,  and  extends  from 
meridian  109^  to  111^.  He  also  worked  some  smaller 
detached  areas  outside  of  the  limits  thus  indicated. 
This  region  has  hitherto  remained  a  terra  incognita, 
partly  on  account  of  its  aridity  and  barren  condition, 
and  partly  on  account  of  the  difficulty  of  traversing 
it.  So  little  has  been  known  of  it,  that  within  the 
area  surveyed  by  Mr.  Wilson  a  small  mountain  range 
has  been  indicated  as  occupying  two  places  on  the 
same  map.  On  the  engineer's  map  of  1879  it  is  called 
Calabesa  Mountains  in  the  northern  place,  and  Squash 
Mountains  in  the  southern;  and,  on  the  land-office 
map  for  1882,  both  are  indicated  without  names.  Mr. 
Wilson's  work  proves  that  they  are  one  and  the  same, 
occupying  a  position  very  close  to  that  assigned  to 
the  Squivsh  Mountains. 

On  the  11th  of  September  Mr.  Wilson  and  one  of  his 
men  made  the  ascent  of  Navajo  Mountain  (called 


by  the  Indians  Xat-sis-aii),  and  they  are  probably 
the  first  white  men  who  have  ever  stood  upon  its 
summit.  Navajo  Mountain  lies  on  or  near  the  line 
between  Utah  and  Arizona,  and  is  a  dome-shaped 
mass  rising  about  four  thousand  feet  above  the  gen- 
eral level  of  the  surrounding  country,  and  sixty-five 
hundred  feet  above  the  beds  of  the  San  Juan  and 
Colorado  rivers,  which  are  close  to  its  base,  the  for- 
mer on  the  north,  and  the  latter  on  the  west.  Its  ele- 
vation above  sea-level  is  ten  thousand  four  hundn^d 
feet.  It  sloiMiS  abruptly,  especially  on  the  east,  to  a 
plateau  of  six  to  seven  thousand  feet,  which  extends 
south-eastward  for  fifteen  or  twenty  miles  to  the 
cation  where  Mr.  Wilson  left  his  pack-train  in  camp. 
This  was  on  a  trail  that  leads  to  Fort  Defiance,  vid 
the  north  side  of  the  Mesa  de  la  Vaca  and  the  valley 
of  the  Kio  de  Chelly.  Another  trail  leads  south- 
ward to  Mo-eu-kap-i  (a  Mormon  settlement)  and  to 
Oraybe  and  the  other  Moqui  vilhiges.  From  a  point 
a  few  miles  south  of  the  Navajo  Mountain,  a  third 
trail  lea<l8  westward  to  Lee's  Ferry,  on  the  Colorado 
River.  Mr.  Wilson  thinks  there  is  also  a  trail  leading 
to  the  mountain  from  the  north-west.  He  says  all 
the  trails  in  this  section  are  exceedingly  rough  and 
difficult  to  travel,  on  account  of  the  numerous  cafions, 
of  five  hundred  to  a  thousand  feet  in  depth,  which 
are  cut  into  the  red  sandstones  (triassic?)  that  form  thcf 
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Lsiirface»t04^k  of  ihi*  rMjuntry.    On  th«'  siiiomit  of  the 

rlDountaiTi,  wliicli  is  aboui  a  mile  in  length,  -^  lirowhisli 
simdstone  occurs,  which  may  possibly  l>e  Jurassic  or 
eTcn  crotacecnis;  but  all  the  mcks  are  pi-obably  refer- 

L*hl*>  10  the  J(irji-trl3i«,  with  the  ex co pi  ion  of  some 

p^ljirk  rs:tieous  roclv^  which  occur  as  dikes  on  tlie  slopes 
of  tlM*  mountain.  Wirhin  about  a  th<*uBand  f»-'et  of 
the  summit  is  a  spring  of  guad  water,  wiiere  there  is 
&  good  camping-placc,  Tlie  slopes  are  timbered; 
scrubby  firs  and  balsams  occurring  on  the  top,  with 
tcrub-oftks  below,  and  tall  pines  atill  lower  down. 
Amonf5  the  latter  are  many  beautiful  |>arkf.  Tlie 
platcaii-leyel  surrounding  the  mountain  is  well 
covered  with  fine  tall  grass,  over  \vhich  are  scattered 
patches  of  pinoii  pines  and  small  nrettA  of  btire  red 

Fiantlstoue. 

In  the  walla  of  a  short  c.iBon  on  the  east  side  of  the 
mountain^  passed  Ihron^h  by  Mr.  Wilson  in  his  ascent* 
rtiins  of  cliff  or  cave  dwellings  were  seen  in  a  cave  or 

Fliollow  in  the  rocks  about  tiv  e  hundi-ed  feet  above  th»' 
bottom,  and  a  hundred  feot  below  the  top. 

Ancent  of  Mount  Sha»ta. —  Mr.  Clarence  King,  in  his 
•  Mountaineering  in  the  Sierra  Nevada/  says,  **  There 
is  no  reason  why  any  one  of  sound  wind  and  limbs 
should  not,  aft*^r  a  little  niountaineerinf^  practice,  be 
able  to  make  the  Shasta  climb.  There  is  nowliei-e  the 
shadow  of  danj^er,  and  never  a  real  piece  of  mountain 
climbing,  —  climbing,  1  mean,  with  hands  and  feet,  — 
no  scaling  of  wall^,  or  lal>or  involving  other  qualities 
than  simple  muscular  endtirance." 

Mr.  Gilbert  Thomi>son,  who,  during  the  past  sum- 
mer and  fall,  M|>ent  about  two  uK^tilhs  in  topographic 
work  on  the  t-lopcs  and  sunmiit  of  Mount  Shasta,  in- 
dorses this  statement  of  Mr.  King^  and  would  add 
that  there  ia  no  reason  wliy  atrain  of  pack-mules  may 
not  be  luken  to  the  top  of  the  peak.  Mr.  Thompson 
and  one  of  his  packers  (Thomas  Watson),  on  Sept. 
10,  ISS3,  lied  their  riding-mules  to  the  iron  signal- 
post  which  marks  the  extreme  summit  of  the  cone, 
and  ai'ti  the  Orst  who  have  ever  taken  ridlng-tuiimals 
to  the  Uip  of  Mount  Sha^sta.  On  Oct,  12,  1883,  the 
pack-triun  wil«  taken  to  an  altitude  of  13«0(K)  feet, 
and  would  have  been  tJiken  to  the  top  had  not  the 
feirly  snows  prevented.  Anoilno"  season,  however, 
Mr.  Thompson  expects  to  camp  with  his  entire  train 
ti{»on  the  summit  of  Mount  Shasta.  From  one  of  his 
camps  ftt  an  elevation  of  7,4(10  feet,  it  required  hcvcu 
hourM  to  go  to  the  top  with  the  riding-animals,  while 
one  member  of  the  party,  starting  'from  the  same 
camp  on  foot  (taking,  of  course,  a  more  direct  route), 
readied  the  summit  after  a  climb  of  six  hours.  It 
took  two  bours  to  get  l»ack  to  this  camp,  and  three- 
quarters  of  an  hour  nufliceil  for  the  return  to  the  camp 
which  was  locatetl  at  the  elevation  of  13,000  feet.  Mr. 
King  and  his  party  in  September,  1870,  made  the  as- 
cent fruni  the  nortli-wesL  The  first  day  they  left  their 
riding-animals  at  an  elevatlou  of  about  10, (XK}  feet| 
and  climbed  as  far  as  the  crater  on  the  north-westjern 
spur,  wbich  point  they  reached  about  half-past  one 
o^ckw^k  in  the  afternoon.  They  spent  tbe  night  here, 
suid  on  the  following  day,  after  a  climb  of  four  hours 

i  and  a  half,  reached  the  summit.  Mr.  Thompson's 
«Aoent,  mentioned  above»  was  along  a  spur  that  ex- 


tends towanl  the  south-east.    Up  this  »pnr  he  say 

there  is  a  natural  trail,  only  500  or  ^100  feet  of  whic 
will  require  any  work  to  make  it  perfectly  safe  for 
mules  or  horses  with  pack^.  The  route  tlescHbed  by 
Mr.  King,  and  the  one  M  n  south-western  spur,  i 
the  routes  usually  followed  by  those  who  make  th 
Aseeni  from  Strawberry  valley,  on  the  west  side  of 
the  mountain.  One  member  of  Mr.  Thompson's  pjirty 
climbed  the  mountain  also  from  the  east,  which  makes, 
attogetber,  four  different  routes  by  which  it  has  been 
ascended.  Mr.  Thompson  says  there  are  two  other 
poMible  ways  by  which  the  mountain  can  lie  climbed. 
These  are  on  the  north-east  side.  He  reports,  alsOy^ 
that  there  are  seven  glaciers  located  on  the  north  and 
east  slopes  of  Mount  Shasta,  Those  on  the  north 
and  north-east  are  connected  at  their  heads,  A 
north-west  and  south-east  line  would  divide  the 
glacier-bejiring  aide  of  the  mountain  from  the  non- 
glacier-bearing  half.  However,  some  of  the  fields  of 
snow  and  ice  on  the  west  side  have  considerable  re- 
semblance to  glaciers,  and  may  eventually  be  so  de* 
termined. 

Mr.  Thompson  suggests  that  Mount  Shasta  would 
be  the  best  point  in  this  part  of  the  west  for  a  perma- 
nent high  meteorological  station  like  those  located  on 
the  summits  of  Mount  Washington  and  Pike's  Peak. 
Among  the  several  reasons  for  this  opinion,  he  meu-j 
tlons  its  accessibility,  and  the  presence  of  hot-spring 
which  might  be  utilized  in  heating  such  a  station,  but ' 
more  especially  the  fact  that  it  is  an  isolated  peak, 
rising  high  above  the  surrounding  low  country,  and 
free,  therefore,  from  the  disturbing  meteorological 
conditions  induced  by  the  presence  of  contiguous 
mountain  ranges.  Mount  Shasta,  Mr, 'Thompson 
says^  does  not  belong  to  the  Sierra  Nevada  nor  to  the 
Cascade  lUnge,  but  stands  alone. 

During  the  season  a  line  of  levels  was  begun  at 
Berryviile,  where  connection  was  made  with  the  rail- 
roail  level,  and  carried  some  distance  up  the  mouu- 
tain.  Next  year  this  line  will  probably  be  carried 
the  summit  of  the  peak. 


NOTES  AND  NEWS. 

TitK  Society  of  naturalists  of  the  eastern  United 
States,  whose  organization  and  alms  were  described 
In  Scieiir.e  last  spring,  held  a  very  successful  and  in- 
teresting meeting  at  Columbia  college,  New  York, 
on  Thursday  and  Friday  of  last  week.  The  attend- 
ance was  ver>'  large,  and  Included  many  distinguished 
men.  The  membership  has  grown  very  rapidly,  and 
now  includes  a  large  majority  of  the  leading  profes- 
sional naturalists  of  the  eastern  states.  The  papers 
presented  were  of  a  high  character,  and  many  of 
them  provoked  a  discussion  such  as  la  rarely  heard 
in  any  scientific  body;  for  seldom  are  bo  many  men, 
devoted  to  one  branch  of  pure  science,  gathered  to- 
gether. The  communications,  almost  without  excep- 
tion, referred  to  problems  of  practical  interest,  and 
dealt  especially  with  methods  and  the  organizatloq 
of  scientific  w  ork,  and  also  with  methods  of  teachin 

Upon   methods  were  read  several  papers,  ^*  ] 
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FRIDAY,  JAXXJARY  11,  1884. 


COMMENT  AND   CRITICISM. 

The  aothorities  at  Washington  show  hope- 
ful signs  of  an  interest  In  the  a^lministratioii  of 
the  Naval  observatory  by  proposing  the  ap- 
pointment of  three  eminent  astronomers  as  a 
boanl  of  visitors,  who  shall  annually  inspect 
the  establishment j  advice  with  the  superintend- 
ent respecting  the  scientific  portion  of  his 
duties^  and  roix>rt  to  tlie  secretary  of  the  navy. 
This  measure  was  recommended  by  the  secre- 
tarj'  in  his  annual  report,  with  the  ho|>e  titat 
many  of  the  objections  now  nrged  against  the 
administration  might  thii8  be  removed*  That 
he  should  have  expected  such  a  result  from 
this  simple  measure,  leads  us  to  doubt  whether 
the  grounds  of  the  objections  referred  to  are 
fhlly  appreciated,  and  to  suspect  that  the  sub- 
ject is  viewed  too  much  from  the  stand-point  of 
the  politician.  The  astronomers  of  the  conn- 
try  stand  in  rendiness  to  give  any  department 
of  the  government  any  advice  which  they  are 
assured  will  be  followed,  at  least  in  spirit ; 
but  they  have  no  taste  for  the  cheap  compli- 
ment of  being  consulted  for  the  pleasure  of 
the  thing.  That  fondness  of  beiDg  '  con- 
sulted/ that  appreciation  of  the  pri\ile^e 
of  giving  advice,  and  that  love  of  cnrr}ing 
•  weight '  in  public  alTaim,  which  are  so  strong 
in  the  breast  of  tlio  politician,  are  nearly  un- 
known among  eminent  astronomers.  The  lat- 
ter have  too  many  more  important  affairs  on 
hand  to  permit  of  their  enjoying  the  pleasures 
and  duties  which  fall  annually  to  the  boards  of 
visitors  of  the  naval  and  military  academies. 
They  are  quite  ready  to  give  the  government 
the  benefit  of  their  advice,  provided  they  have 
some  iLSsuraiice  that  the  advice  will  be  acted 
uiK>n,  but  not  otherwise.  Their  complaint 
against  the  observatory  is  not  that  they  are 
not  suftlcicntly  consulted,  but  thnt  the  organi^^a- 
lion   of  the  est^ibiishment  does  not  fulfil  the 
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condition  which  common  sense  shows  to  be 
necessary  to  the  efficient  administration  of  a 
scientific  institution. 


We  have  already  pointed  out  what  we  be- 
lieve to  be  the  chief  administrative  wants  of 
the  observatory*  Briefly  summarized,  they 
are,  a  well-considered  plan  of  operations,  to 
be  devised  by  the  highest  expert  talent  of  the 
country,  within  or  without  the  establishment, 
and  to  be  obligatory  upon  the  supeiintendent, 
and  such  un  organization  as  shall  give  reason- 
able assurance  that  the  plan  agreed  upon  shall 
be  carried  out  in  all  the  details  necessary  to 
its  success.  For  a  mei^  board  of  advice,  it  is 
diflicult  to  see  the  slightest  necessity.  The 
observatory  has  never  been  without  one  or 
more  able  astronomers,  whose  advice  the 
sujierintendent  can  command  whenever  he 
desijvs,  and  who  have  the  great  advantage  of 
an  intimate  acquaintance  with  the  instrumeuta 
and  other  means  at  the  disposal  of  the  super- 
intendent. If  there  is  any  difliculty  in  getting 
and  using  advice  from  this  source,  it  is  be* 
cause  the  situation  is  such  that  something  else 
is  needed. 

Japan  may  well  be  proud  of  the  honors  that 
have  just  been  won  by  two  of  her  sons  in  two 
of  the  best  universities  in  Germany.  A  gold 
medal  was  offered  about  a  year  ago,  by  the 
University  of  Leipzig,  for  the  best  original 
work  that  should  be  [U'orluced  within  a  year, 
on  the  embryology  of  the  fresh-water  plunari- 
ans.  The  subject  is  a  very  ditHcuIt  one,  and 
on  this  account  has  hitherto  received  very  little 
attention.  Mr.  It*ao  lijima,  formerly  a  student 
in  the  University  of  Tokio,  nn<ler  Professor 
Morse,  and  subsequently  under  Mr*  Whitman, 
was  one  of  the  few  students  selected  by  the 
Japanese  government  in  1882  to  be  sent  to 
German  universities*  Mr.  lijima  began  work 
at  Leipzig,  in  the  laboratory  of  Professor 
Leurkart»  early  in  the  spriufr  of  1882.     At  the 
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LETTERS    TO   THE  EDITOR, 

%•  OorrtapondtnU  arf  rtguetUti  In  fm  ani  britf  aitnoittUitt*     Th4 
^wriUf^§  nam^  U  M  ali  caaet  required  ci«  preo/ofiioodfaiih. 

Sense  of  direcHoQ. 
I  HATE  b«en  much  intereated  in  the  different  meth- 
ods of  preserving  the  relative  ilm.ition  of  places,  as 
given  In  late  niiinbcrs  of  *Sdt*nctf|  and  will  venture 
to  ftdd  my  own  experience, 

I  refer  all  objects  to  two  rectangrulfir  co-onllnate 
axes  wlilch  agree  with  the  cardinal  paints*  In  alt 
places  where  I  feel  at  home,  these  lines  are  conscious- 
ly present,  and  ali  roads  running  north  and  fu»uth,  or 
east  and  west^  coincide  with,  or  seern  to  bo  parallel 
to,  these  axes.  AH  places  which  I  have  visited,  from 
MaMBchusetts  to  Nebraska,  are,  with  few  exceptions, 
oonnectiHi  together  in  one  system. 

The  principal  origin  of  this  system  is  in  the  north- 
west corner  of  a  schoothrmse  inHamilton  county,  O. 
There,  when  a  boy»  I  s&f  und^r  the  direction  of  a 
teacher  to  stTidy  geography.  With  face  toward  the 
north,  I  looked  through  a  window  alung  the  meridian- 
1  could  at  idcasurf  see  east  or  west,  or,  if  need  be, 
south,  through  opposite  windowa.  A  thorough  course 
in  geogniphy  fixed  in  my  mind  the  axes  of  my  sys- 
tem, which  have  been  present  with  me  ever  since, 
a  secondary  origin  g^i'ing  with  me  everywhere.  All 
places  with  which  I  am  familiar  form  *part5  of  this 
system,  and  any  new  place  visited  is  immediately 
referred  to  its  proper  location. 

Now  for  the  exceptions.  There  was  another  school- 
house,  where  I  attended  sometimes,  at  which  I  was 
turned  a  quarter  mund.  East  was  north,  south  was 
east,  etc,  I  account  for  the  anomaly  in  this  way: 
in  going  to  the  school  house  where  my  system  was 
fixed,  1  went  east,  along  a  road  from  which  I  turned 
to  the  left  into  the  south  or  front  door  of  the  school- 
house;  hut,  in  going  to  the  second  school  mentioned, 
I  went  through  fields  into  a  road  along  which  I  passed 
toward  the  south  some  distance,  and  then  turned 
toward  the  left  into  the  west  or  front  door  *^f  the 
schoolhouse.  I  lost  the  direction  of  my  axes  ol  refer- 
ence in  crossing  the  tieUU;  so  that  the  west  side  of 
the  new  schoolhouse  seemed  to  coincide  with  the 
south  of  the  old,  and  thus  unconsciously  my  axes 
were  turned  a  quarter  round.  No  plan  I  ctnild  adopt 
had  the  b.Mst  effect  In  changing  the  apparent  position 
»>f  the  cardinal  i>olnls.  Many  a  hiugh  was  raised  at 
my  expense  hrwiuse  of  my  proniptJiess  in  pointing  in 
,  wrong  directions;  and  to  this  d:iy,  afterneariy  half 

I  century,  if  I  wish  to  think  of  directions  from  that 

choolhouse,  Iain  obliged  to  change  my  first  decisions 
IhiTtugh  an  angle  of  ninety  degr#e8. 
Washington  City  is  another  place  which  U  entireW 
■gut  of  my  system.     I  entered  the  city  after  nightfall. 

&me where  between  Baltimore  an<i  Washington,  I 
lost  m^  rn.  I  iliriule  axes,  so  that,  when  I  cutue  to  con- 
sider -'y  PennsyJvania  Avenue  was  turned 
half  r  -i  was  west,  wes^t.  eiist ;  and  I  had  not 
and  have  not  the  least  sense  of  north  or  south.  No 
study  of  maps,  and  no  thinking  over  the  subject,  has 
|llie  least  effect  in  arranging  things  properly, 

Boston  is  another  place  which  Is  not  in  my  regular 

fstem*     In  thai  city  and  vicinity,  Washington  Street 
kesa  the  place  of  my  usual  east  and  west  axis,  and 

he  t!r<'f*r  that  leads  to  Mount  Auburn  is  the  other 
^  are  not  in  my  mind  coincident  with 

5  1  .e»S. 

!c  at  different  times  have  been  <iulte 
I  Once,  in  a  city  which  is  regularly 

1  ilnijL'  the  wi'si  si  J.   rtf  Li  strect  toward 

1!  1  toward  the 

u  into  .m  office 


at  my  right  hand.  Coming  out,  and  wishing  to  con- 
llnae  my  course  toward  the  south,  I  really  went  north, 
and  BDent  several  minutes  before  I  could  convince 
myself  of  my  error.  Possibly  the  mislAke  arose  in 
the  following  manner.  I  lost  my  axes  in  passing 
from  the  street-crossing  to  the  sidewalk^  and  turned 
north  when  I  supposed  I  turned  south;  going  into 
the  office  toward  the  right,  I  seemed  to  go  west ;  com- 
ing fn.>m  the  office,  I  seemed  to  be  going  east;  and 
turning  to  the  right,  I  was  to  my  mind  going  south. 

It  is  my  custom  to  travel  with  a  map  l>efore  me;  ^ 
and,  on  visiting  a  city  for  the  fir«t  time,  I  secure  a.; 
plan  and  study  tin    '  V        incipal  streets, 

obtaining  correct  I  i  i  ts  of  compass* 

I  then  carefully  Ci.^-  ....,  j.,t  ,i,  i^..o...uns,  and  com- 
monly have  no  diHicuHy  in  tinding  my  way  without 
a  guide.  Mii.tun  L.  Comstock. 

Knoz  college,  GaleBbtirg,  lU, 

Bam-owla  in  aouthern  Ohio. 

Until  recently  bam-owlfl  have  been  of  rare  or 
accidental  occurrence  in  this  part  of  the  Ohio  valley* 
In  the  records  of  the  binhj  in  the  vicinity  of  Cincin- 
nati, there  were  only  three  specimens  noted;  and  la 
the  record  of  the  birds  of  Franklin  county  (Indiana), 
there  has  been  a  vacancy  under  the  head  of  this 
species.  On  Oct.  2f'^  18S3,  I  was  pleased  to  have  a 
friend  bring  me  a  fine  male  of  this  species,  killed 
within  a  half-mile  of  this  town.  Soon  after  this  a 
number  of  specimens  were  taken  near  Cincinnati,  at 
Glendale,  where  they  had  taken  up  their  quarters  la 
the  town-hall;  and  others  were  killed  near  Jones 
Station,  O.  In  all,  this  makes  fourteen  specimens 
that  I  know  to  have  been  taken  within  ftfty  miles  of 
Cindnnati,  A.  W.  Butleb. 

Brook vMle  fodfity  of  Dfttural  blitory, 
Brotikvllle,  Intl. 

Phoapbatea  in  North  Carolina. 

The  sucecssful  exploration  last  spring,  under  the 
direction  of  our  board  of  agriculture,  of  ilie  large  beds 
of  phoaphatic  nodules  embedded  in  marl  in  New  Han- 
over and  Pender  counties,  started  the  search  for  phos- 
phates in  North  Carolina  again.  Stray  coprolites  had 
frequently  been  found ;  but  these  nodules,  forming 
beds  four  to  five  feet  thick,  and  extending  through 
the  country  for  twenty  miles  or  more,  suggested  an 
origin  different  from  that  of  the  true  coprolite. 

Phosphatic  rock  has  recently  been  diseovere<l  in 
the  up-country,  xvhich  corresponds  exactly  to  the 
water-worn  nodules  entering  into  the  calcareous  con- 
glomerate of  the  lower  Cape  Fear, 

In  the  latter  region,  about  Wilmington,  and  twenty 
miles  above,  we  find  the  nodules  embedtied  in,  and 
forming  the  lowest  layer  of,  a  ground  and  hardened 
eocene  marl.  The  nodules  show  the  amme  fossils, 
but  differ  from  the  marl  in  the  large  amount  of  sand 
they  contain.  Tliey  vary  In  composition  from  fifteen 
to  fifty- two  per  cent  of  phosphate  of  lime,  neighbor- 
ing fragments  having  often  very  varied  composition, 
of  all  shapes,  bttt  mostly  kidney  and  egg  shaped; 
perforated;  color,  gray  to  creenish  black;  specific 
gravity,  2.6  to  2.7.  Freshly  broken  or  rubbed,  they 
give  the  odor  of  bunit  powder  characteristic  of  such 
phosphates. 

Higher  up  the  country,  in  Sampson,  Duplin,  and 
Jones  counties,  we  find  the  eocene  marl  above,  and 
the  phosphatic  rock  below,  in  distinctly  separate  lay- 
ers. Here  the  fonnation  is  such  as  to  leave  little 
doubt  that  the  rock  is  phosphatixed  marl  (according 
to  Holmes's  theory),  and  not  true  coprolites.  It  is 
found  in  large  indented  slabs,  six  to  eighteen  inches 
thick,  and  weighing  sometimes  several  tons,  or  in 
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8mall«T  pk-ces.  evidt^nily  broken  fn>in  This,  and  *"uu*- 
wliai  worn.  Tlii*  rock*pro*eiil5  all  of  ilie  charaoi er- 
istics ami  all  of  the  grades  i»f  the  mviulos  f<>und  in 
the  marl  conglomerate, — the  same  shell*,  same  largo 
amoimt  of  sand,  and  the  same  ajiiiearance.  The 
character  of  the  rook  changes  gradually  here.  Be- 
tween Warsaw  and  Kenausville  it  is  richest,  yielilini; 
forty  to  fifty  per  cent  phosphate,  whili'  both  east  and 
west  it  grows  more  sandy.  Between  Sampson  on  the 
west  and  Jones  on  the  east  we  find  all  the  grades  of 
rock  which  were  found  in  a  single  place  in  the  con- 
glomerate beds  of  the  lower  country.  We  conclude, 
therefore,  that  this  conglomerate  was  form*  d  from 
extensive  breaking  up  and  mingling  of  beds  similar  !•> 
those  seen  at  the  present  time  in  Sampson,  Duplin, 
and  Jones  counties,  and  not  from  stray  coprolites,  as 
has  been  supposed. 

Whether  this  field  will  yield  any  phosphate  of  more 
than  local  value  depends*  upon  conditions  yet  to  Ik* 
detennined.  Chas.  W.  Dabxcy.  Jun. 

X.  C.  ezperiment-Mation,  Jan.  2. 

Radiant  heat 

Wliili*  it  appears  that  Mr.  Fitzgerald's  criticism 
upon  Dr.  Eddy's  liypothesis  is  conclusive,  yet  the 
laiter  makes  a'  statement  in  your  ia*ue  of  Dec.  21 
which  is  misleading,  since  it  imiflies  that  the  device 
will  produce  the  desired  result.     Dr.  Eddy  says, — 

"Thus  the  fact  remains,  that,  although  a  definite 
amount  of  lieat  from  B  remains  entangled  in  the 
region  m  n,  which  is  not  increase«l  with  the  lapse  of 
time,  there  is  a  continued  passa;;e  of  heat  thr«)uuh 
this  roi;i«jn  intn  /^  that  U^ing  the  very  ubje.'l  souglit 
to  hit  accomplished  by  my  process." 


Now.  the  fact  is.  th»*re  cannnt  be  *a  crmtlnued  pa<*- 
sa^t'  of  heat  throui:li  this  re:;ioii  into  /;/  without 
pcrmiiting  the  passage  of  heat  frr>m  11  to  .1,  by  any 
of  the  ])rocesses  described.  Granting  that  hr'at  is 
entrapped  in  the  space  m  n.  it  will  i.-«iMp«-  into  the 
spaci;  /  m  wlien«:ver  the  door  y  is  ii|>eni'd  for  the  pas- 
sage of  Ix^at  from  A  inti»  the  space  m  n:  and  the 
ht>:it  so  entrapi^ed  in  tlie  spacf*  I  m  will  pass  on  to  ^1 
whenever  z  is  opened  to  ailmit  h«-at  from  .1.  This 
is  so  plain,  that  it  is  only  necessary  to  call  attention 
to  the  fact,  to  have  it  admitted.  If  the  only  ttbject 
sought,  as  stated  in  the  above  extract,  was  to  permit 
the  passage  of  heat  from  A  to  B,  it  could  U;  .M'oured 
at  once  without  any  device  l>«Hwe«'n  -1  and  B.  As 
originally  stated,  the  objtfct  was  to  tran-ifer  more 
heat  from  A,  the  colder  bo«Iy,  to  /<,  thi;  hotter  nut-, 
than  was  passed  in  the  opjiosite  direction.  The 
writer  has  shown  in  anotlier  plaee  >  that  Dr.  Eddy's 
system  of  moving  scrfens  fails  to  accomplish  this 
result.  De  Voi.-on  Wood. 

IdmitB  of  tertiary  in  Alabama. 

The  announcement  in  Science  (ii.  TTT)  of  Profes- 
sor Johnson*s  extension  of  the  bonier-line  of  the 
tertiar}'  in  Alabama  to  a  position  ten  miles  north  of 

*  American  engineer,  dblcago,  1SS3,  Jan.  12.  Feb.  U,  2;i,  am) 
April  8;  alao  Jonm.  FraM.  fn«^.  May,  1893.  347. 


A I  lent  till,  and  six  north  (tf  Camden,  recalls  slmil 
observations  made  by  Alexander  Winchell  in  18B 
and  publishetl  in  Pmc,  Amer,  atutoe.  adv.  se.  for  18! 
pp.  s^  S'l.  Tlit*sesub-riaiborne  beils  he  deslgnat 
'buff  sanil;'  anil  the  ovfHying  ledge  of  calcareo 
grit  was  traci-il  !)y  him  •*  eight  and  a  half  miles  nor 
of  AlliMit'in,  whirh  **  was  **  twenty-five  miles  fartfa 
north  than  th<*  t(>rtiary  lM>ds  had  been  hitherto  reeo 
nizetl  in  this  part  of  the  state."  The  undeeerih 
fos'tils  collecttvl  were  left  with  Professor  Tuome 
who  pronounced  them  eocene,  and  held  them  ford 
scription  till  his  dt>ath  in  IS.*)".  A  few  years  lat 
the  vicissitudes  of  war  involved  the  destruction  of  tl 
Tuscaloosa  cabin.-!  by  fire.  Mr.  Winchell' s  obterr 
tions  were  communicated  orally  in  December,  18S 
to  Professor  Tuoni(*y.  who  noted  them  down  on 
manuscript  map.  from  which  was  compiled  the  mi 
published  in  ISTiS  in  Tuomey's  (posthumous)  secoi 
re}Mirt,  edited  by  Mallet..  This  places  Uie  bounda 
of  the  erK'ene  a' mile  north  of  Allenton,  wblch, 
shown  above,  is  not  Sf>  far  north  as  Winchell  trad 
the  formation.  There  is,  however,  nothins  in  tl 
t4'xt  of  the  n>|>ort  on  which  any  change  In  the  old 
map  of  this  region  could  l)e  ba.sed.  Professor  To 
niey*s  obser\-ations  had  bet^n  directed  to  other  pai 
of  the  state;  and  .Mr.  Thornton,  his  assistant,  repoi 
tracing  this  line  through  Monroe  county ,  while  tl 
map  sliows  it  I f Heated  nine  or  ten  miles  north  of  th 
county,  and,  if  fully  conformed  to  Information 
Professor  Tuomey's  |H)ss4>ssion,  would  have  shown 
seventeen  and  a  half  miles  north.  These  statema 
arc  only  important  on  the  principle  of  sinun  ei^ 


Italics  for  scientific  i 

The  scientific  name  of  evcr>'  described  plant  a 
animal  consists  of  two  or  more  words:  namely,  tl 
of  the  genus,  u8<n1  as  a  substantive;  and  the  mcl 
namt>,  which  follows,  and  is  an  adjective  adjnn 
A  s{>ecies  may  have  a  dozen  or  a  hundred  common 
vulgar  namt>s',  in  lialf  as  many  languages;  but  th« 
is  only  one  name  in  the  deail,  unchanglnSy  eelentl 
nonifiiclalure.  It  s«*ems  to  me  that  the  Tmnortai 
of  sclent ifie  names,  over  all  others,  makea  tnem  < 
servini;  of  a  more  emphatic  ty|)e  than  that  of  thegi 
eral  t<>xi.  In  the  ordinary  print  —  as  that  of  t 
page  of  Sritnrp — any  scientific  name  should  begli 
in  italics.  Takr.  for  examfde,  the  American  lar 
tamarack,  •>r  hackmatack.  This  tree  of  our  swao 
may  have  many  local  names,  but  it  has  only  one 
srii'nce  the  whob*  world  over.  The  emphasis  of  t 
fai't  is  larg<'ly  lost  i(  it  is  written  without  an  und 
scon*,  or  printed  thus,  Larix  Americana.  It 
ho  only  a  slmrt  step  farther  to  have  it  larix 
cana. 

It  does  not  follow  that  names  of  group*  d« 
italici/eii.      Thus  we  can  have  itie  cvmar 
which  contains  the  genus  Litium  ««Uh  It*  < 
{Lilium  f\inii'linHr)^  tile  goldeti  banded  Illy  i 
(L.  auratum)^  and  L.  candidum,  or  the  etiiut 
lily.     Vrcrcux.  Pinuj*,  Pruiiti/>,  liftnuneutUAt  and 
tli<»usanils  of  other  genera  of  nl  •ii-  ml  anlcaala,  wl 

used  aloni'.  may  bi*  set  in  tin    rvjit   tjpm  tat 

page,  ami  stanil  thus,  —  i(uerc        ;    mmi.   prtt1lili»t 
ranunculus:  but  I  do  not  lik  ^latif  of  the 

ncric  nanit>s  are  diTived  from  :        ■  ^    ii.\Titca^  a^i 
nat'a,   Magnolia,   Touritefortli*  \.    sifli 

these  certainly  should  bt'gin  dm,  " 

liowever,  the  name  of  any  genu*-  i>  lUri  cumr* 
of  all  the  plants  in  that  genus,  it  U  r^mMmr^^ 
it  without  a  capital,  when  emi  1 '  y^ Li^i^r 
We  may  say  of  a  plant,  it  is  a  flue'befOlll 
magnofia,  or  a  delicate  llnnaea,  and  tl 
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capital  lettera  fi  well  enough,  even  ttiough  the  names 
have  been  derived  from  proper  names;  but,  if  we  say 
it  is  a  choice  specimen  of  Begonia  HcXj  the  ca«e  is 
different.  The  wonl  *  begonia*  now  becomes  a  part 
of  the  scientific  name  of  a  specfes  of  plant.  In  the 
same  manner  tho  stately  magnolia  may  be  Magnolia 
fflauca  or  M,  grandijlora. 

Science  does  not  uro  emphatic  type  for  the  scien- 
tific names  of  genera  or  a|>ecie8,  and  doubtless  for 
good  reason!>.  I  should  like  to  Icam  what  views  tho 
editor  and  other  authorities  in  scientific  nomenclature 
hold  on  the  above  subject.      Byboh  D.  UALBT£t>. 

New  Tork,  Dec.  «!,  ISftS. 

[We  do  not  agrt^e  with  our  correspondent  in  hjs 
eslimatc  of  the  value  of  the  scientific  names  of  plants 
ajid  animals.  Tliey  are  a  simple  con%*enience,  and 
have  no  higher  value;  and  the  use  of  Italics  for  their 
proper  mission —  tliat  of  emphasis,  or  as  catch-words 
—  is  lost  if  the  page  bristles  with  italics  having  other 
meaning.] 

The  akidor  in  the  XTnited  States. 

In  S> fence.  No.  44,  mention  is  made,  in  Norden- 
Kkinld's  account  of  the  Greeidand  inland  ice,  of  tlie 
•skidor,  *  or  Norwe4»ian  snow-ahi^e.  It  may  be  in- 
tercrfting  to  your  readers  to  Imow  that  it  is  the  snow- 
shoe  most  commonly  used  in  Colorado.  It  is  much 
preferred  to  the  Canadian  or  web  stiow-ahoe^  and  in 
the  mountains  in  winter  is  often  the  only  means  of 
getting  about  from  place  to  place  -^  as  from  the  mines 
on  the  mountains  to  the  town?,  and  fronv  one  small 
mining  town  to  another  —  wht^u  there  is  not  i^nough 
travel  to  keep  a  road  open  through  the  doep  snow. 
I  know  of  one  case  In  which  a  daily  mail  is  carried 
twcnty*fJvc  miles  on  snow-shoes;  two  men  having  the 
route,  each  making  a  single  trip  in  a  day,  but  going 
in  opposite  direcUons.  The  motion  can  hanlTy  be 
called  *  running,  *  as  it  is  in  the  footnote  on  p.  737, 
as  the  shoes  are  not  lifted  from  Uie  surface  of 
the  snow  at  all,  but  slid  forward  at  each  step,  tlie 
foot  lieing  raised  slightly  at  the  heel  as  in  commen- 
cing a  step  in  ordinary' walking.  The  shoes  that  I 
have  seen  are  from  six  to  eight  feet  long,  and  abtnit 
four  Inches  wide.  A  pole  about  seven  fc^et  long  is 
used  as  n  guid<;  and  support,  especially  in  sliding 
down  hill,  when  a  tremendous  pace  is  often  attained 
on  a  long  slope.  E,  K  Warrejc. 

C-olorBdo  t^priiigi,  Jan,  1. 

Standard  therm otnetera. 

In  your  editorial  in  this  week's  Science  you  quote 
the  report  of  the  chief  signal-officer  of  the  army,  im- 
plying that  a  sensible  difference  exists  between  the 
theoretical  standard  thermometer  adopted  by  this 
observatory  and  that  of  the  Inteniational  committee 
of  weights  and  measures,  and  that  the  signal^ervice 
of  the  army  has  adopted  a  new  standard  therroome- 
ter  more  nearly  agreeing  with  the  latter* 

I  should  be  very  greaUy  obliged  to  the  chief  signal- 
oflScer  If  he  will  anticipate  the  regular  course  of  pub- 
lication of  the  scientific  work  of  his  office,  and  give 
to  the  scientific  public  the  results,  at  least,  of  the  work 
from  which  it  is  concluded  that  the  signal-service  of 
,tbe  army  has  reached  a  nearer  approximation  to  the 
^'  iindard  thennometer  of  the  International  commit- 

I  have  no  doubt  that  there  is  a  small  difference  be- 
tween the  standard  air  tbemiometer  and  the  particu- 
lar raercurin)  standard  adopted  by  this  observatory 
as  its  pniciical  representative,  at  points  di^itant  froni 
Uie  freezing  and  boiling  points;  but,  as  our  own  stand- 


ard li.is  never  been  compared  with  any  air  standard 
in  the  possession  of  the  signal-service  of  the  army,  I 
shall  be  quite  interested  to  see  the  work  by  which  it 
Is  concluded  tliat  there  exiists  a  sensible  difference 
between  the  two,  Lkonard  Waldo. 

Deo.  th  1888. 

Homalea  microptera. 

In  1S79,  in  Alabama,  I  had  many  opportunities  for 
observing  Uie  habits  t»f  the  *  lubber griisshopper;  *  and, 
if  my  memory  serves  me,  my  observation  ahowed  that 
the  hissing  referred  to  by'Capt.  Sbufeldt  (Science, 
ii  ,  81:])  is  due  in  larL'c  part  to  the  forcible  expulsion 
of  air  from  the  thoracic  spiracles.  It  was  always  no- 
ticed on  the  oecasions  referred  to  by  him,  but  at  no 
other  time.  W.  T. 

Synchrouiam  of  geological  formations. 

I  cannot  agree  with  Professor  Ileilprin  in  the  line 
of  argument  adopted  in  his  letter  to  Science  of  Dec. 
21,  based,  as  it  mainly  is,  on  tbe  assumed  non- 
occurrence of  'evidence  of  inversion.'  Professor 
HeiJprin  asks,  **  Wliy  has  it  just  so  happened  that  a 
fauna  characteristic  of  a  given  period  has  mcaHoftZy 
succeeded  one  which,  when  the  two  are  in  Buperpoei- 
llon  all  over  the  world  (so  far  as  we  are  aware),  in- 
dlL-ales  ppecedence  In  creation  or  origination,  and 
never  one  that  can  be  shown  to  he  of  a  later  birth  ?  " 

In  reply  I  would  say,  that  some  years  previous 
to  Professor  Huxley's  address  on  this  subject-,  Bar- 
rande,  in  his  \Systfeme  Silurien  de  la  Bohdrac,'  had 
shown  such  evidences  of  inversion  to  exist  in  the 
Silurian  formation  of  Bohemia;  and  though  many 
geologists  and  paleontologists  disagreed  with  Bai*- 
rande  ;U  that  time,  as  to  his  theory  of  '  colonies*  by 
which  to  account  for  the  facts,  yet  none  could  dis- 
pute the  facts  cited  by  him.  If  we  now  tura  to  tbe 
old  red  sandstone  of  Scotland,  wc  find  siill  further 
evidences  of  inversion  of  like  kind;  for,  while  the 
crustacean  genus  Pterygotiis,  common  to  both  the 
upper  Silurian  and  lower  old  red  sandstone,  has  been 
recently  found  also  high  up  in  the  middle  series  of 
Ibi*  fornirition,  the  carboniferous  limestone  shells^ 
Productus  giganteus»  P.  punctatus,  Spirifer  lineatus, 
and  others,  have  been  found  In  the  old  red  sandstone 
far  below  the  fish  genera  Plerichthys  and  Holopty- 
chius,  so  charactc»ristic  of  the  tipper  old  red  division. 
Though  tliere  appears  to  he  no  reason  why  such  in- 
stances of  inversion  should  not  have  occurred  over 
and  over  ngnin,  one  can  readily  understand  why, 
through  the  Imperfection  of  the  geological  recora, 
and  the  comparatively  small  fraction  of  the  earth's 
surface  which  has  been  systematically  examined,  their 
occurrence  is  almost  unknown. 

With  reference  to  the  doctrine  of  migration,  I  judge, 
that,  from  Professor  Hell  print's  argimiont,  we  look  at 
the  matter  from  two  difTerent  Btand-pointis.  He  apn 
purently  takes  no  account  of  the  generally  accepted 
view  of  biologists,  that,  while  organic  develoT)ment 
has  been  closely  similar  in  all  parts  of  the  world*  the 
rate  at  which  it  proceeded  has  varied  within  the 
widest  limits,  even  in  adjacent  re^ons.  I  cannot 
help  looking  on  the  various  formations  as  the  records 
of  that  development;  and,  judging  of  the  past  distri- 
bution of  life  on  the  earth  from  what  we  at  present 
see  before  us,  I  am  forced  to  believe  that  identity  of 
organic  contents  in  widely  separated  strata,  instead 
of  being  evidence  of  chronological  contemporaneity, 
is  exactly  the  reverse. 

Instead  of  encroaching  further  on  your  valuable 
space,  1  would  refer  to  Prof.  A,  Geikic,  who,  in  the 
current  Issue  of  the  Encyclopaedia  Britannlca  (V>th 
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V    >    ':fA;:Lh      WILLIAM  SIEMENS. 

'  m  t  "  :'.>.:. i€  '■•JKMfcs-  «lie*i  in  Lori'lou  on 
;  p:  .  *  ',  •  ;''/.«-w*r^r  lant.  al  tho  ag«.*  of  sixty. 
;  *  .  i"  •,;^  ..*.;,«•']  fuari,  U;lt<T  known  to  the 
yr.'-. .'  ','  ^/f'-rit  hrit:iin  and  tin*  I'nitwl  States 
*-  ''  .;i.'  -as  William  Sii'mons,  one  of  fight  sons 
-,'  r  ■',. r.;i fj'J  Si«rnif?n8,  was  liorn  at  Lenthe, 
v  :%•  Hnrifiovun  April  4.  1«2;J.  He  was  one  of 
Ji  firrj.ly  of  nHrn  of  science  s<*veral  of  whom 
r.;iv*T  hwrom«  well  known  })y  their  success  in 
yuf.  ifi\#-fitir;n  and  intnxluotion  of  iniproveinents 
anr]  in'ifiification  of  standard  methods  of  engi- 
n'-#rin;j  and  niciUHnrgical  work.  Among  these, 
hiH  hrothcr,  Krnst  Werner  Siemens,  is  the 
most  fnnioiiM.  The  two  brothers  have  worked 
together,  with  frequent  assistance  from  a 
yoiingiM*  brother,  Friedrich,  in  nearly  every 
field  of  npplicjl  science.  They  have  been  most 
successful  in  the  departments  of  mctalhirg}' 
and  electricity. 

The  eMer  brother,  Ernst,  entered  the  army 
of  I*nissi:i,  joining  the  artillery  ;  and  Carl  was 
soni  to  the  iniversity  of  Outtingen.  Carl  re- 
ceiverl  hi>  piepriratory  education  at  the  Ciyra- 
na-::i!h  .,:■  LiitMck  and  in  the  Art  sdiool  of 
M:»j  ■•  •  .;-.  ii'JT  what  was  fonnerly  the  home 
f'!'  "fo  -.'.;.  <,'!ir>ke.  After  graduation  from 
t:.-:  i.v  ■..  •-  1-  .  ].i-  I  iit/.j*.r|  the  Stolbcrg  engi- 
I.' •  :  ;::-•.■.  ..-.  ..,  I'-Il*.  ;i^  ;i|,  ;ij,pM-iitiee,  l)Ut 
''''•'''  '  '■  ;.  ■  «  r.! .  "•  riviji:.'  To/the  purpose 
'-'  ;."  :^  *'/  ].'»:.  I'.fj  *o  j^.'itifit  .'iiirl  iijtr<«iuee 
"  "  *  '■'     ■  ■••''  '/'..  K'.«   ■ 'i  fJ' r«  iitiiti  ;jfovernor' 

-'  '     •-•'■"     f  •  ;•  M  :.;./]     ;»    :i,(tho'l    olHilverillg 

'■•■'•'  •  ■  ■  "y"  f  r  l.j;j^1.  JI'i.  m-lllerj  in 
^^' '■  '■  '.;'•.■;'.••. '.jy.'<  :.■■.  '  i'.  ■]  i/j^fineer.  an<l 
'■  '  '  '  ■-■  '-  ■  '  '  '  ■  •  ■  .'.'/./.«  .  \>*  *  *,\h,\t\i  '  ijjitural- 
^^-'  •'•       ■     \  *•* '-^i  :.'\  .:.■:*•  :n'^'  (>tnn:iliy 

''-•  ■■  ■  ■  '    '    •    '•'/•«'•.    V,  ;.o  '  !,:...:    ;'/.iji  d  ill  in    In 

!•'         "i"       ■•!      ••'/M.'.     •jt^r.jt     tlji-     i.1i|/ly    of 

1111-::  ■•   -  •.^  t  "y'.'. •!:.// !.'^  '».  V',1:   ij.i;  t,i'  Tij*:!  jn 

Iin  ::i...;:  Jf.-:.;  o;..  ■-'.  or.:-  -  .  •;,;  f/;;jj;.j  ;ii;/ji  li-in- 
pi  !:•::;!«- :  :.r,'i  v.i  ;*>.*  '><"  tn*  ./  i:»boj«,  in 
ei»ii:M- 1'!' ;'.:ij.-.  wa-  ^«'.rj  .rj  V.';  iijv*  jjlion  of  the 
S:e:;n  :is  :- jjvii*. I :*;!-. i.-  r.r;.a';»:.     ■  uji  iiiveniion 

\xl:;rl:  li:i«»  >:i...e  ievo!-jV'.J*iZ"i  t',';    J/jMhO'l^    of 

pushiviU»u  »..f  «:.  ,,i  arjr]  of  h«rJA'::.;/  irori.  nnrl 
wh.rli  •>  >;■■'.'.  !ii^.niifviri^:i!:  t:.'.-  iii'ii-riiril  opera- 
!iou>  vlepiUvunt  upoii  the  i»;taiijijj«:rjl  of  ruaxi- 
nui'.M  !ie:i;  in  furnace*  :  su'.h  a^;  th«r  uiarjufacture 
ot"  j:1:4».  :»nd  the  reiiuction  of  ore*?  of  zinc  and 


other*  useful*  metals.  Ib  1849  the  hrotfaen 
William  and  Werner,  aa  they  came  to  be  called, 
attracted  the  attention  of  ail  who  were  inter- 
ested in  the  applications  of  science  by  tbe  an- 
nouncement of  their  invention  of  a  method  of 
*ana(itatic  printing.'  modifieations  of  whidb 
have  now  Wcome  generally  introduced  for  the 
production  of  the  simpler  kinds  of  line-engrav- 
ings. This  invention  greatly  interested  Pro- 
fessor Faraday,  and  he  was  verj"  soon  sufficient- 
ly well  convince«l  of  its  value'  to  volunteer  to 
describe  it  in  a  lectun»  before  the  Ko^'al  insti- 
tution. His  helpful  aid  was  one  of  the  moat 
effective  means  of  making  the  talented  young 
inventors  known  and  of  giving  them  a  start  in 
a  career  bringing  them  i.*ontinually  increasing 
fame. 

Siemens  next  turned  liis  attention  to  the  new- 
ly announci'd  dynamical  tlu^ory  of  heat,  and  in 
1847  adapted  a  '  regenerator*  to  a  superheated 
steam-engine.  Modifieations  of  the  governor  for 
controlling  the  motion  of  clock-work  were  pro- 
posed by  him  at  nearly  the  same  time,  and  his 
'  chronomelric  governor  '  has  bet*n  long  in  use 
on  the  instruments  of  the  (Ireenwich  observa- 
tory. In  l^i^>l  lie  l»rouglit  i>ul  his  water-meter, 
—  an  instruiiieut  in  which  was  a  screw  with  its 
recording  or  iudiealiiig  mechanism  >oaled  in  a 
chamber  having  a  glass  window,  thnnigh  which 
the  readings  could  be  nia«le.  and  so  free  from 
friction  that  it  gavt;  iiior^t  aeeuiate  measures  of 
the  flow.  1'lie  regenerntive  furn:uv  now  began 
to  take  such  shape  that  the  brol he rs  found  it 
to  their  interest  to  devote  their  aitenlion  to 
that;  and  in  I'^/iOthey  worked  the  invnitioninto 
such  form  that  they  eouM  see  in  it  the  promise 
of  complete  suecess.  I5y  the  \e:ir  l^'-l  they 
had  patented  sriuieofits'niost  es^entinl  feaTun*s. 
The  inventors  hiieeeeih-d  in  r.-ti-^iiig  the  neces- 
sary capital,  aii'i  ereeted  th«ir  furn:uv  in  works 
at  Hiniiin;^haiii  in  I8i;«;,  and  inaiie  steel  by  iheir 
process,  whieh  was  exhil)iied  at  Talis  :il  the  in- 
ternational exhil;itioii  of  the  foll.»\viiig  year. 
The  priwiaiy  o»J«"t  ImM  in  view  by  the  invent- 
ors wa>  Ihe^nriiiulactiin:  of  sleel  directly  fi\>ni 
the  ore.  in  tiiis  they  were  less  Mu\*essful 
than  in  the  making  of  tlie  steel  by  niixmre  of 
wrouglit-iron  scrap  witii  c-;ist  iron  on  the 
hearth  of  their  reverbcratory  furnaee.  This 
la^it-na filed  j>rocess  has  bcr-oinc  a  well-known 
metlKxl  of  pn^iucing  the  soft  iiig»)t-irons  mis- 
named steels,  '  mild  'or  *  low  *  steels,  whieh  ma- 
teri als  are  now  ho  e x ch i s i  ve ly  su lopt e<  1  by  man}' 
makers  of  Bteam-boiicrs  and  of  rails.  Such 
sUiel  is  steadily  driving  puddled  iron  from  the 
market :  it  is  called,  sometimes  '  Siemens,'  and 
often  *  Siemens-Martin '  steel ;  the  first  attempte 
to  manufacture  steel  bv  this  method  having  been 
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Buccessfal  in  Great  Britiiin  through  the  eflbrts 
of  Siemens,  and  in  France  by  application  of 
the  Siemens  furnace  to  this  use  by  Martin. 
The  Landore  steel-works,  started  at  Lnndore, 
Wales,  in  18G8,  were  the  first  to  make  steel 
by  the  Siemens  methods  on  a  considerable 
scale ;  and  it  was  there  that  the  great  engi- 
neer  conducted   the  more    successful  experi- 

I  xnenta  of  later 
years. 

The     tastes 
and  the  studies 

'  of  the  brothers 
led  them,  at 
an  early  date, 
U?  the  exami- 
nation of  the 
lines  of  devel- 
opment <Jf  ap- 
plied electrici- 
ty. In  1818, 
or  earlier,  they 
became  inter- 
3 ted    in    tele- 

t graph  -  work, 

•and  both 
Charles  and 
Werner  began 
to  appl}*  their 
inventive  tal- 
ents to  the 
production  of 
telegraph  in- 
struments and 
apparatus  of 
various    kinds 

i  use<l  in  elec- 
trical measure- 
ments. Ten 
years  later 
the  firm  of 
Siemens  & 
Halske,  of 
Berlin  and  of 
London,  was 
formed ;  and 
tUey  soon  be- 

l  came  the  most 
extensive  man- 
ufacturers of  electrical  apparatus  in  Europe. 
They  began  the  construction  of  submarine  tele- 
graph-cables at  an  early  date,  and  established, 

r  later,  factories  at  Woolwich,  England,  and  in 

'  Berlin  and  St.  Petersburg.     They  finally  built 
up  tlieir  business  to  such  an  extent  that  it  be- 


\ 


friend,  was  constructed  under  the  direction  of 
Dr.  Siemens,  and  bus  been  since  employed  in^ 
the  laying  of  the  principal  long  cables  unde 
the  Atlantic,  in  the  Pacific,  and  under  par 
of  the  Indian  Ocean.  From  this  branch  of 
electrical  work  to  that  of  electric  lighting  was 
but  a  short  step  for  these  great  men ;  and  they 
have,  during  tlie  past  half-dozen  years,  been  as 

well  known  for 
their  success  in 
the  introduc- 
tion of  the  Sie- 
mens system  of 
lighting,  and 
for  inventions 
of  apparatus 
and  machinery 
in  connection 
with  it,  as  for 
their  earlier  in- 
ventions  in 
other  fields. 
All  successful 
dynamo  -  elec- 
U'ic  machines 
have  the  Sie- 
mens aiTna- 
lure  ;  that 
method  oT 
winding,  an^ 
its  peculiar 
fonn,  being  es» 
pecially  fitte 
for  introduc-' 
tion  into  the 
modern  forma 
of  dynamo. 
Their  lamp 
has  proved  to 
be  one  of  the 
best  in  use  ; 
and  a  multi- 
tude of  details, 
worked  out 
with  character- 
istic ingenuity 
and  care,  has 
given  their 
system,    as 

whole,  a  completeness,  and  a  degree  of  pev^ 
fection  in  operation,  which  have  contributed 
in  no  small  degree  to  the  fame  of  Dr.  Siemens. 
The  wonderful  combination  of  8ci«>cl;fic  knowl* 
edge  with  practic.il  experi-;.ce  and  information 
possessed   by  Siemens  ^made  him  eminent  in 
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came  necessaryto  have  a  large  Steamer  constant-      every  department  of  aj^plication  to  which  he 

ly  and  exclusively  employed  in  laying  down  their      chose  to  turn  his  attention.     His  success   lui 

cables.     The  Faraday,  named  for  their  early      raiaing  eapitid  for  large  operations  was  due  to" 
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:.  '.  ;-^:v,r.'il  ^'^ara/.^r.  however,  quite  as  much 
%.-  'y  :."-  r^rpita-.ion  as  a  scientific  man  an<l 
i  \i.-:r.'-'.  h:/rn':*-T.  The  firm  of  Siemens  A: 
111  ':■  -*ri-  '.ri :-  rtblo  to  secure  concessions 
f;,::.  '..  \\\\r'.'AXi  :fov»?riiment  for  probalily 
'.  .  :  r.-.-r  -\"-r.-:v':  -y-iiem  of  eltrv:itf?<l  electri<? 
;:.  -  .  T  ;..:".  ;r'/.:^-t-'l.  i\uf\  has  hej^un  its  con- 
'.\- .  .  .'.  !:.  '.-•:  '•:■•.  ari'l  ->iiliurt»s  of  Vienna. 
'I  ■-•:  r  .  ••:-?':  ^f  .-'j'.h  fail'vays  Jit  the  electrical 
•:^  :.  »  J-.  i  .cjj  aa  1*1  '/iv*;  jrreai  c«infi'U*nce 

'. . . '  r     . .  :  A  !  -A  Ji y  iy  .,t  e  m -»  will  ^ 1 1 1 j^?  ri»e'  le  those 

.*'..  r  ..-:-,  ■*;..  honor  sjr  William  **iemens 
:--  *.  .-:  .-..*:r.Vyr  of  the  •  ♦ilectric  resistance 
;.  :,..-'-'::.'  to  which  is  so  CiOs*-:y  relat#-<I 
]':'.: ''.'•■  J.  Lii r* :; I *: y ' s  •  "rx;! oiu e t* r r . '  Th ey  w ; ;  1 
.'  V  •;.  ;;.'>:  :.'. :;.  a  -  the  d  i  «s  f:fj  \t-  re  r  hT  W*-.  .\f.  :- 
'::.  •  ^f  '■.*:  el'r'*.r!c  liirht  on  \'t:'^*:l:i\y^r. .  ivi  ^f 
•, . .  ■ :  . : .  - ': : .  V/ : .  ;&  I  -^>» .  o  f  t  :j  «•  ■  fiat  ho  :rj:**: :  '  i. :. :  '..■.- 

U.',    ;.':;/*:.'?    ?ire    nurnerous.    ar/i     ;;_i-.  ■     . ' 
• ;.  - :;.    . :;.  Xj r*^'i : .  *. :    I h *• ;.'   r i  - : j  a  1 !  y  : «: .  .■;  V:   'i'.    < . 
J':'*.-.  ',.'/--':. y  co.'.nect':*]  witr;  :,:-  w^'ir   i -j-. 
i:.  .''r.*>y.'.T  afi'i  'K-coveries. 

'I : .  •  r  ;r ; ' :  ?i V-  s*.  co:/j  rx; «.-  rci  a  1  a  r i '  i   f .  ;..i  •.  •; . i     fr . .  ■ 
^e-. -•':-;  sT  '*i':rr* ':;.-?  .'ifri  ii!-?  |>a:*.;i<:.v    -in    ■.«•■>  ■ 
i:.  *...^:..    T.*:.*-^:aiy:j-ca"r/<-   work,  a:..-  i.'.O'i:    ; 
i;.  *:.'■  ir/.r^-^i'^'-'iori  of  t:.«-   **ie:j.*::.»:   j-'t-iv.    -.  * 
;/'•;:•': r/lfiV  jjf^fAt    for  njeta:Jir:(!'a.   v;a'i.'. .-.■■  • 
'1':.  n  ry-Vrrn  is  e-;*:in:4*.efl  to  -a*.':.  '.:  \*»    f.-» 
•Aor^i  of  t.iiir  '-oti^try.  thirty  to  f.V.;.    o»^'    •> 
of  t:.':  f'le!  ii-«-'l  v.' earlier  met^o  >.  v.    >•■•  ■ 
an  iricrrJiTC  of  work  done  i><rr  f'-;r;,:./A    ■.**.. 
n'-ar!y  equa!  liroj/^^rtioD.  to  ^iv:  :i  f.^e*  ;.•••>..  ■ 
in  con-.equen'^:':  of  the  purity  of  *.'.«:  t.i  "jt     t.-.. 
many  iiicidenral  advanta;:e-!.     1*  ;..v>  ^iw:-.    v. 
the  |>*-ople  of  the  [."iiited  Strites  ;.-.  o;.'   ■-»••  »»»;  ■ 
twenty- five  and  thirty  miilions  of  'io   ••.'.-.    .  .  ■ 
ing  the  comparatively  few  year-  ^^^\  v.'  .-,1   *   • 
na'^'cs  have  been  in  general  use. 

The  name  of  Charhrs  William  ^  •  ':.-"..'  .-. 
horiorc'l  in  every  civilized  country  :  t.*.':  ^  \-  '  . 
nation  capahh' of  appreciatint:  tr;*-  ;;oo.  ^^r. 
done  by  him  has  jriven  expre->!or.  \v  ■  • 
apprer-iation.  The  British  institii-ioij  o*  ■  • 
gini;ers  admitted  liim  to  \ni:uih*:t -.':.'.,• 
years  ngo.  and  made  him  a  niMur^e;  o*  .': 
council.  lie  was  awarded  the  Trlford  Ji.«  ^.v. 
for  iji-»  inventions,  a  distinction  only  u^'o;  j«  j 
to  th<'  greatest  of  engineers  for  the  gre;il«:-;t 
of  inventions  or  constructions,  and  was  ;^iv<-n 
th«'  Royal  Albert  and  the  Bessemer  medals 
later,  lie  "^'H'?  made  a  fellow  of  the  Koyal 
society  of  Great  fe'**il"»  '^  member  and  a  pres- 
ident of  the  British  Association  for  the  ad- 
vancement of  sciences  *"^^  ^  member  of  the 
councils  of  botli  tho«®  societies.  He  was 
elected  president  of  i^®  British  institution  of 


mechanical  engineers  and  of  the  Society  of 
telegraph  engineers,  and  was  made  a  member 
of  many  foreign  societies.  l>oth  scientific  and 
engineering.  He  was  an  honorary  member  of 
the  American  philosophical  society  and  of  the 
American  society  of  mechanical  engineers. 
He  was  given  the  degree  of  D.C.L.  b}- Oxford, 
and  of  LL.D.  by  the  universities  of  Dublin 
ami  Gla.^go w .  He  recfi ved  m au}'  decorations, 
one  of  the  latifst  of  which  was  that  just  offered 
him  by  Austria  at  the  Vienna  electrical  exhi- 
bition. He  was  knighte<l,  a  few  months  before 
liis  death,  by  (jueen  Victoria ;  and  liis  sudden 
and  prematui-e  death  —  for  he  was  a  man  physi- 
cally strong  and  sturdy,  and  evidentl}'  con- 
structed for  an  octogenarian  —  did  not  occur  so 
t:arly  as  to  dci)rive  him  of  more  numerous  and 
J^^•;lt♦:r  honors  of  this  formal  sort  than  usually 
f.ii:  to  tho  lot  of  even  the  greatest  of  men. 

^'.r  William  Siemens  was  a  man  of  large,  well- 
•  .*;>•]  frame,  nniscular  rather  than  fat  in  his 
«'i.'  ;. -:&r-).  Iiut  inclining  to  stoutness  as  he 
.;'  *  o. ;.  He  had  a  noble,  well-shaped  head  ; 
.^'^''..  -Toiig.  and  characteristic  features,  which 
'  '  ::.'/'/..<:,  kindly,  and  unusually  expressive. 
/ :  -  :r...  r,ri'rrs  were  tiiose  of  a  man  who  had  grown 
V.  r::.ow  his  place  in  the  world  and  to  feel  sure 
•/  i  :./j:\i  place  .imong  men.  quiet,  composed, 
'  -yr.rM'rfjt.  without  being  in  the  slightest  degree 
— .f-a-s-scrting,  or  at  any  time  disagreeable  to 
:.  ■:  associates,  to  friends,  or  to  competitors  in 
.  ,-:n*'Ss.  Equally  at  home  in  the  courts  of 
••/j.aity,  in  the  halls  of  science,  and  in  the  offices 
o*  o»isiness-men,  he  impressed  every  one  whom 
■-«:  met  with  his  strength,  talents,  knowledge, 
i.r.  i  savoir  faire.  He  numbered  among  his 
f :  :«:nds  the  great  in  every  department,  —  states- 
.';i':ri.  men  of  science,  engineers,  inventors,  and 
'  apItaUsts.  He  was  e(iually  honored  and  be- 
,oved  by  all,  and  loved  equally  well  to  entertain 
\:i*-Mi  all  in  his  fine  London  mansion  and  in 
::;s  l>eautiful  country  place,  in  both  of  which 
.^o-^J>i table  homes  he  met  his  guests  witli  a  plain, 
Tlr/jjjU;,  and  kindly  greeting  and  conversation, 
wliieh  made  them  at  once  at  home,  and  at  ease 
witli  their  entertainer.  One  of  his  most  pleas- 
ifi;:  powers  was  that  of  adapting  himself  to  the 
t'rni|>«'rament  and  the  methods  of  conversation 
of  tiiose  whom  he  met,  whatever  their  rank  in 
!ifc  or  their  personal  interests  and  lines  of 
thouglit. 

In  his  death  is  lost,  to  his  intimates,  one  of 
the  truest  and  best  of  friends  ;  to  his  emi)lo3'ee8, 
a  kind  benefactor ;  to  science,  one  of  her  most 
splendid  workers  ;  to  the  arts,  one  of  the  great- 
est among  their  promoters  ;  to  the  world,  one  of 
the  noblest  among  its  few  great  benefactors. 

Robert  H.  Thurston. 
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THE  RED  SKIES. 

Thk  remarkable  atmosi)herIc  phenomenon 
which  has  recently  atterKlecl  sunrise  aud  sun- 
get,  liaa  attracted  great  attention  not  only 
ttom  the  general  puhlic.  but  from  scientific 
men,  who  Ijuvl*  endeavore<l  to  give  a  satisfac- 
tory explanation  of  it.  Similar  appearances 
have  been  noted  in  former  years  ;  but  they  have 
been  of  limited  extent,  and  attributable  t^^  local 
causes-  The  distinguishing  cbaracteristios  of 
the  present  manifesUtion  are  its  enormous  ex- 
ten  t»  since  it  has  been  observed  over  nearly  the 
whole  earth,  its  persistence,  and  the  fact  that 
the  times  of  its  fimt  appearance  have  varied  in 
different  countries,  thus  suggesting  a  progres- 
^ve  motion. 

In  the  United  States  the  reports  of  observ- 
of  the  signabservice  show  that  its  earliest 
appearance  was  in  October.  At  Pensacola, 
Fla.,  on  the  8th,  the  phenomenon  was  observed 
at  both  sunrise  and  sunset.  Near  the  middle 
of  the  month  it  was  noted  along  the  southern 
border  from  southern  California  to  the  Tiulf  of 
Mexico.  At  the  close  of  the  month  it  was  ob- 
served in  great  brilliancy  in  the  southern  and 
south-western  states.  In  the  more  northern 
portions  of  the  country*  during  October,  the 
sunsets  were  characterized  by  unusual  bril- 
liancy ;  but  the  peculiar  *  afterglow '  which 
marked  the  later  appearances  was  not  noted, 
la  the  early  part  of  November  the  phenome- 
non was  still  observed  on  a  few  da^'s  in  the 
sonth  and  west ;  but  after  the  20tb  it  appeared 
in  its  full  beauty  over  nearlv  the  whole  country. 
In  New  England,  the  Atlantic,  Gulf,  and  cen- 
tral states,  the  lake  region,  the  north-west, 
and  along  the  Pacific  coast,  the  phenomenon 
was  observed,  beginning  at  various  dates  after 
the  21st,  according  to  the  weather  conditions 
of  the  different  localities.  The  27th  was  the 
date  in  which  the  appearance  was  first  es- 
pecially marked  m  the  eastern  states,  SiBce 
that  date,  to  the  end  of  the  year  1883,  the 
skies  have  been  characterizenl  by  the  same 
brilliancy,  whenever  tbo  weather  conditions 
have  been  favorable  to  its  observation  ;  the 
^7th  and  28th  of  December  revealing  the  ap- 
pearance in  the  eastern  section  of  the  country 
to  a  marked  degree. 

The  sky  seems  Uj  have  had  essentially  the 
flame  characteristics  wherever  the  phenomenon 
has  been  observed.  In  Europe  and  America, 
however,  if  we  may  judge  from  the  published 
descriptions,  the  green  or  blue  appearance  of 
the  sky  has  been  less  noticeable  than  in  India, 
where  the  earliest  observations  were  made. 
In    this    country    the   *  afterglow'   has    l)ecn 


ruddy,  with  at  times  an  orange  or  greenish 
tint.  The  observer  at  Memphis,  Tenn.,  under 
date  of  Oct.  30,  writes,  '*  For  more  than  one 
hour  after  sunset  there  was  in  the  west  a 
<^egment  of  red  light,  whose  intensity  and 
brilliancy  appeared  equal  at  all  i)oints  in  the 
segment.  The  position  {altitude?)  of  the  seg- 
ment was  about  30*=,  azimuth  45^^  to  120**." 
On  Oct.  31  the  appearance  was  similar,  *-*'  ex- 
cept that  in  the  north-east  quarter  of  the  seg- 
ment a  few  converging  bands,  apparently  dark, 
entered  the  segment  from  a  clear  sky.  While 
no  stars  were  visible  in  the  illumined  part  of 
the  segment,  they  were  visible  in  all  other 
parts  of  the  sky*  and  also  in  the  bands,  which* 
it  appears,  were  dark  in  contrast.*'  At  Wash- 
ington, on  Dec*  211,  a  ruddy  arch  arose  in  the 
early  morning,  and  was  about  25*  high  an 
hour  and  ten  minutes  before  sunrise.  Soon 
after,  the  usual  twilight  arch  appeared,  also  of 
a  ruddy  tint ;  and  the  two  were  seen  simul- 
taneously, the  former  losing  its  outline,  and 
gi'owing  paler  as  it  became  tranfused  over  the 
sky.  During  the  day,  the  material  causing 
the  api^earance  was  plainly  visible  as  a  white 
haze  surrounding  the  sun  to  a  distunce  of 
about  30°.  At  sunset  on  the  27th  and  28th 
the  phenomena  were  as  at  sunrise,  but  in  re- 
verse order,  tlie  secondary  glow  lasting  an 
hour  and  three-quarters  after  sunset.  Uliile 
the  glow  at  the  end  of  December  is  perhaps 
not  as  intense  in  color  as  when  first  seen  a 
month  earlier,  it  is  the  same  in  other  respects. 
It  has  been  described  in  proftise  detail  in  the 
daily  press ;  and  several  English  magazines, 
notably  Nature^  have  devoted  much  space  to 
it. 

Three  different  hypotheses  have  been  advo- 
cated to  explain  the  phenomenon,  assigning 
its  cause  to  aqueous  vapor,  meteoric  and  vol- 
canic matter  res  [actively.  It  is  undoubtedly 
atmospheric,  and  due  to  the  presence  of  some 
matter  in  unusual  quantities »  The  persistence 
of  the  phenomenon,  and  its  great  extent,  are 
objections  to  the  view  that  it  is  due  to  aqaeoos 
va|>or.  There  would  certainly  have  been,  ere 
this,  extensive  precipitation,  wore  aqueous  va- 
por the  cause ;  but  reports  indicate  nothing 
abnormal  in  the  rainfall.  Moreover,  the  glow 
has  been  most  noticeable  when  the  air  has  been 
driest :  it  has  been  a  characteristic  of  the  cold, 
dry  weather,  which  attends  areas  of  high  baro- 
metric pressure.  In  addition,  the  spectroscope 
has  confirmed  the  indications  of  the  psychrom- 
eter.  The  pocket-spectroscope  shows  a  very 
weak  rain-band,  and  a  strong  development  of 
the  bands  designated  by  Razzi  Smyth  as  a 
and  3,  and  ascribed  by  him  to  '  dry  air,*  the 
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latter  known  especially  as  the  ^  low  sun-band.' 
The  same  result  has  been  obtained  in  England 
and  in  America.  A  careful  examination  of  the 
spectrum  with  a  powerful  grating  spectroscope, 
made  at  sunset  on  Dec.  28,  showed  that  the 
aqueous  lines  were  feeble ;  and  the  spectrum, 
at  its  disappearance,  was  much  farther  extended 
towards  the  green  than  is  usual  in  a  clear  sky. 
From  all  these  considerations,  it  seems  that 
the  hypothesis  of  an  excess  of  aqueous  vapor 
in  the  atmosphere  is  not  tenable. 

It  seems  not  unreasonable  to  suppose  that 
the  upi>er  regions  of  the  atmosphere  have  re- 
ceivecl  from  some  source  an  accession  of  light 
matter  which  reflects  the  sunlight.  Of  the  two 
suggested  sources,  — meteoric  dust  encountered 
by  the  earth  in  its  progress,  and  volcanic  mat- 
ter projected  to  an  enormous  height,  —  either 
would  be  a  satisfactory  explanation.  The  for- 
mer would  seem  in  itself  the  more  reasonable, 
were  there  not  in  this  instance  special  consid- 
erations which  give  additional  weight  to  the 
latter.  Both  of  these  hypotheses  have  been 
independently  suggested  by  various  writers. 
Mr.  lianyard  advocates  the  meteoric  view  in 
Knotvledge  for  Dec.  7,  and  Mr.  Lockyer  the 
volcanic  theory  in  the  London  Mail  of  Dec. 
10,  and  current  numbers  of  Nature.  English 
scientific  men  have  shown  great  interest  in  this 
investigation ;  but  few  references  to  it  have 
been  made,  as  yet,  in  the  publications  of  other 
countries. 

It  will  be  of  interest  to  classif}'  the  dates  at 
which  the  atmospheric  phenomenon  has  been 
earliest  observed  in  diflerent  countries.  The 
following  table  contains  a  list  of  the  dates  and 
countries,  with  the  approximate  distance  and 
direction  of  each  country  from  the  Straits  of 
Sunda,  in  which  occurred  the  tremendous  vol- 
canic outburst  of  Aug.  26.  It  should  be 
noted,  that,  while  the  dates  given  have  been 
collated  from  the  best  evidence  at  hand,  there 
is  a  possibility  that  the}'  ma}-  be  too  late  in 
some  cases,  either  from  the  fact  that  earlier 
observations  have  not  been  reported,  or  were 
not  made  owing  to  unfavorable  weather :  the}' 
must  therefore  be  taken  as  only  approximately 
accurate.  A  few  have  been  derived  from  gen- 
eral statements  in  which  the  exact  dates  were 
not  mentioned. 

This  table  has  been  derived  mainly  from 
English  periodicals  and  from  the  records 
of  the  U.S.  signal-service.  The  important 
references  to  New  Ireland  and  the  Hawaiian 
Islands  were  received  b}'  letter  from  Mr.  S.  E. 
Bishop  of  Honolulu,  who  has  also  obtained  from 
shipmasters  the  information  that  the  phenom- 
enon has  been  extensively  seen  on  the  Pacific 


Ocean  since  Sept.  1 .     It  is  also  reported  fh>m 
China,  but  no  date  is  assigned. 


Date. 


C-ountry. 


DltUfice  and  dlreo- 
Uon  fhMn  StimiU 
of  SuDda. 


Aug.  28 

28 

30 

Sept.    1 

2 


15 
1.') 
2i> 
Oct.  8 
19 

N'ov.    « 
20 


20 

2K 

30 


IlodrtKuep 3,001)  8.W. 

Mauritius 3,500  8.W. 

SfychcllcH 3..VI0  VV. 

IJrazll '        10,600  W. 

GoidCooMt T,a00  W. 

New  Ireland I          3,000  R. 

Venezuela 12.000  W. 

Wt'dtlndlM '        12,000  W. 

I'eru :        13,000  W. 

Hawaiian  Iiflaudf !          7,000  X.R. 

Souiiiom  India     .....  2,000  N.W. 

Oylon 2.000  K.W. 

-.Soutiiern  Au»tralia  ....  3.000  B.K. 

Tnitmanin 4.000  S.K. 

rai>o  of  Good  Hope  ....  6,000  8.W. 

Florida 13,000  N.W. 

California 9.500  N.B. 

Houthi-m  United  Siatei*     .     .  11.000  N.B. 

Knjfland T.ftvW  N.W. 

Turicev IMOO  N.W. 

Tnlti-d  Stattn 11,000  N.K. 

Italy 7,000  N.W. 

Krance i          1,M0  N.W. 

(iermany 7,000  N.W. 

Hpuin ,          8.000  N.W. 

Swi-dcii '          T.ftOO  N.W. 


An  examination  of  this  table  shows  at  once 
the  wide-spread  character  of  the  phenomenon, 
and  its  progressive  motion.  It  is  imix)ssible 
not  to  conjecture  a  connection  with  the  vol- 
canic eruption  in  the  Sunda  Straits,  by  which, 
on  Aug.  2(j,  the  island  of  Krakatoa  disappeared 
wholl}'  from  the  face  of  the  earth.  The  terri- 
ble nature  of  this  outburst  can  hardly  be  real- 
ized :  the  sky  was  darkened  for  several  days, 
the  noise  was  heard  two  thousand  miles,  mag- 
netic disturbances  were  noted,  the  tidal  wave 
was  distinctly  felt  at  San  Francisco,  and  the 
atmospheric  disturbance  was  sufllcient  to  cause 
marked  barometric  fluctuations,  which  were 
noted  by  the  barographs  on  the  continent,  in 
England  and  America,  for  several  succeeding 
days.  Coincidence  in  dates  is  not  a  proof  of 
a  connection  between  the  atmospheric  and  the 
volcanic  phenomena  ;  but  it  is  certain  that  the 
former  were  first  observed  near  the  scene  of 
the  latter,  and  that  similar  atmospheric  effects 
have  been  heretofore  recorded  over  limited 
areas  in  connection  with  volcanic  outbursts. 
Assuming  the  origin  of  the  atmospheric  etfects 
to  be  the  volcanic  eruption,  the  table  sliows  an 
extremcl}'  rapid  progression  in  both  an  easterly 
and  a  westerly  direction, — the  fonner  over  the 
Pacific  Ocean,  the  latter  over  the  Indian  and 
Atlantic  oceans,  to  South  America  and  the 
West  Indies.  Mr.  Lockyer  considers  that  the 
latter  continued  westward  to  the  Hawaiian 
Islands,  and  does  not  regard  an  eastward  pro- 
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gressiou  at  all ;  but  the  later  evidence  iVom 
the  Pacific  shows  that  the  phenomenon  was 
seen  several  thousand  miles  east  of  Java  on 
Sept.  1 .  This  extremely  rapid  progression  has 
been  mentioned  as  an  objection  to  the  volcanic 
theor}',  but  it  is  not  impossible  to  believe  in  its 
truth ;  and  we  know  little  or  nothing  of  the 
motions  of  the  higher  strata  of  the  atmosphere. 
Besides,  it  is  not  neeessarj^  to  reckon  from  Aug. 
26 ♦  the  date  of  the  volcanic  catastrophe  ;  for 
the  volcano  had  been  in  eruption  since  May  20, 
and  the  steamship  8iam,  on  Aug.  1,  in  latitude 
6®  south,  longitude  81)"  east,  sailed  for  more 
than  forty  miles  over  floating  pumice.  There 
seems  also  to  be  a  well-marked  southern  pro- 
gression»  though  the  dates  for  Australia  and 
Tasmania  are  probably  too  late. 

It  is  difficult,  however,  to  trace  with  cer- 
tainty a  progression  northward.  The  October 
appearances  in  the  United  States,  and  the 
November  appearances  in  the  United  States 
and  Europe,  if  the  result  of  the  August  erup- 
tion, show  a  rate  of  progress  very  much  slower 
than  that  iu  an  easterly  or  westerly  direction. 
There  seems  also  to  be  a  gap  In  the  dates  ;  for, 
with  the  exception  of  the  three  dates  in  Oc- 
tober, there  is  a  September  group  covering  a 
lai^e  territory,  and  a  similar  group  in  Novem- 
ber over  a  di  tie  rent  territory.  The  October 
reconls,  which  are  all  in  the  United  States, 
are  definite,  but  few  in  number.  During  this 
month,  and  up  to  the  "20th  of  November,  there 
was  a  well-marked  brilliancy  in  the  sunrise  and 
sunset  colors  over  a  large  portion  of  the  United 
States,  but  it  did  not  possess  the  marked  in- 
teosity  which  seemed  to  suddenly  begin  after 
the  20th.  It  is  possible  that  the  sudden  in- 
crease  in  the  latter  part  of  November,  which 
was  noted  both  in  America  and  in  Europe,  was 
due  to  the  arrival  over  these  countries  of  the 
volcanic  matter  which  had  been  moving  slowly 
northwards  for  ten  weeks  ;  and  the  October  ap- 
pearances may  have  been  either  the  sequel  of 
the  progression  towards  the  West  Indies  in 
September,  or  the  forerunner  of  the  later,  more 
marked  appearances. 

Another  explanation,  in  consonance  with 
the  volcanic  hypothesis,  may  be  given.  The 
eru(ition  in  the  Sunda  Straits  is  not  the  only 
volcanic  outburst  of  great  intensity  which  has 
recentl}'  occurred,  though  it  has  been  better 
known  because  occurring  in  an  inhabited  re- 
gion. Meagre  accounts  have  been  received  of 
a  gn^at  outburst  in  Bering  Se»,  to  which  brief 
allusion  was  made  in  Science ^  No,  46.  The 
October  weather  review  of  the  signal-service 
contains  a  letter  from  Sergeant  Applegate,  the 
observer  at  Unalashka.  Alaska,  in  which  he 


says,  referring  to  some  sand  which 
rain-storm  of  Oct.  20,  — 
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"  Thii  sand  is  supposed  to  have  come  either  from 
the  Mukusliin,  or  Lbe  new  volcano  adjacent  to  Bogoa- 
lov.  The  former  is  at  a  dUtaaoe  of  about  nineteen 
miles  Boulh-west,  but  for  years  has  only  isaiied  forth 
smoke  or  steam.  The  latter  ia  a  now  one,  which 
made  its  appearanca  this  summer,  and  burst  out  from 
the  bottom  of  Behring  Sea.  It  has  been  exceedingly 
active,  as  It  Las  already  formed  an  islaad  from  eight 
hundred  to  twelve  hundred  feet  high*  According  to 
the  report  of  Capt*  Anderson,  the  discoverer,  who  satis 
one  of  the  company's  vessels,  and  who  went  within 
two  thausaud  y$irds  of  it,  it  presents  a  most  magnifi- 
cent sight.  The  fire,  smoke,  and  lava  arc  coming  out 
of  many  crevices,  even  nnder  the  water-line.  Large 
bowlders  are  shot  high  in  air,  which,  striking  the 
water,  send  forth  steam  and  u  hissing  sound.  BogoB- 
lov  ifl  about  aixiy  miles  from  here/in  a  west  direc- 
tion. The  new  volcano  is  about  one-eighth  of  a  mJle 
north* west  of  It." 

This  makes  the  position  of  the  volcano,  lati- 
tude, 54^  north;  longitude,  168**  west.  The 
San  Francisco  Cfitonide  of  Nov.  23  contains 
a  more  detailed  report,  but  adds  nothing  essen- 
tial to  the  above  description.  As  this  exten- 
sive eruption  has  been  taking  place  for  some 
months,  it  is  not  improbable  that  the  atmos- 
phere has  received  a  large  accession  of  volcanic 
materia!  from  this  source  also ;  and  possibly  to 
this  cause  may  be  due,  at  least  in  part»  the 
appearance  of  the  sky  in  November. 

It  would  seem  as  if  an  examination  of  the 
dust  particles  brought  to  the  earth  by  rain  or 
snow  would  furnish  final  proof  as  to  the  source 
of  the  matter  causing  the  phenomenon,  pro- 
vided that  it  is  not  wholly  above  the  influence 
of  the  descending  precipitation.  The  force  of 
gravity  would  certainly  eventually  bring  to  the 
earth  portions  of  the  material.  It  is  not  un- 
common for  meteoric  matter  to  be  found  in  the 
analysis  of  freshly-fallen  snow  ;  and  an  anony- 
mous writer  in  the  New -York  Jierald  of  Dec. 
22  implies  that  the  late  snows  have  given  indi- 
cations of  meteoric  matter.  This,  if  verified, 
would  tend  to  confirm  the  truth  of  the  meteorio 
theory;  but  results  of  quite  a  different  char- 
acter are  announced  in  Nature  for  Dec.  20, 
which  has  been  received  since  this  article  was 
begun.  An  anal3^8i3  of  fresh  snow,  made 
by  3Ir.  3IcPherson  in  Madrid,  Spain,  revealed 
the  presence  of  **  crystals  of  hypersthene,  py- 
roxine,  magnetic  iron,  and  volcanic  glass,  all 
of  which  have  been  found  in  the  analysis  lately 
made  at  Paris  of  the  volcanic  ashes  from  the 
eruption  of  Java.*'  Similarly  a  microscopic 
examination  of  the  sediment  from  a  violent 
rain-storm  on  Dec.  13  was  made  at  Wageningen, 
Holland,  by  Messrs.  Beyerinck  and  Dam,  and 
compared  with  a  sample  of  ash  from  Krakatoa* 
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It  was  found  that  *'  lx>th  the  sediment  and  the 
volcanic  asii  contained,  (1)  small,  transparent, 
glassy  particles ;  (2)  brownish,  half- transpar- 
ent, somewhat  filamentous  little  staves;  and 
(3)  jet  black,  sharp-edged,  small  grains  re- 
sembling augite.  The  average  size  of  the  par- 
ticles obHcrved  in  the  sediment  was  of  course 
much  smaller  than  that  of  the  constituents  of 
tlie  ash.  These  observations  fortify  us  in  our 
supposition,  expressed  above,  that  the  ashes  of 
KrakatoH  have  come  down  in  Holland." 

These  analyses  certainly  tend  to  confirm  the 
volcanic  hy[x>thesis,  though  it  is  interesting  to 
not<?  that  some  of  the  substances  found  b}- Mr. 
McPherwm  are  also  characteristic  of  meteoric 
matUT.  The  evidence*  thus  far  accumulated 
seems  to  jwint  positivel}'  to  the  truth  of  the 
volcani(!  hyiK>thesis.  The  op[)onents  of  this 
view  dwell  uix>n  the  improbability  of  so  much 
mattcfr  l>eing  thrown  up  to  such  a  great  height, 
and  of  its  remaining  so  long  a  time  in  the 
atmosphere.  But  the  magnitude  of  the  Java 
eruption  has  certainly  not  been  overrated ; 
and  th(f  amount  of  matcirial  thrown  into  the 
atmosphere  from  this  s^>urce  alone  is  probably 
sufficient  to  account  for  the  observed  effects. 
If  we  add  the  amount  from  the  Ahiskan  vol- 
cano, there  is  less  reason  to  doubt  the  ability 
of  the  hypothesis  to  account  for  the  quantity 
of  material  require<l.  The  oljjection  on  the 
groun<l  of  the  |>ersistence  of  the  phenomenon 
has  been  met  by  Messrs.  Greece  and  Crookes 
on  el(K!trical  gn^unds.  If  the  matter  thrown 
up  is  charged  with  negative  electricity,  it  would 
be  rir{x;lled  from  the  earth,  and  its  particles 
would  njix'l  each  other,  thus  causing  the  rapid 
dissemination  of  tlie  material  in  the  atmos- 
phere, and  its  ri*U*ntion  for  an  indefinite 
jyeruHl.  The  decline  of  brilliancy  has  been 
slow  during  the  time  it  has  been  observed  in 
this  country.  In  the  Hawaiian  Islands  it  is 
still  a  niarkfHl  phenomenon,  afl<»r  a  lapse  of 
several  months.  We  may  therefore  expi»ct 
that  for  some  timi*  to  ccmje  we  shall  observe 
it  under  favorable  weather  (y>nditions,  but  that 
it  will  gradually  lH*(;ome  less  prominent  until  it 
is  known  only  as  a  fucrt  of  past  history. 

W.    IJlT^OX. 
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WHIRLWINDS,     CYCUiNliS,   AND     TOR- 
NADO US. ^     VII. 

Wfc  are  now  prepared  Ut  ifxmider  and  ex- 
plain the  actual  dUtriliutlon  anil  motion  of 
cyclones. 

The  limitation  of  yiol«*nt  c>y(*lon«ii  to  the 


ocean  is  natural  enough :  the  level  surface  of 
the  sea  allows  a  great  accumulation  of  warm, 
moist  air  before  the  upsetting  begins,  and  per- 
mits the  Aill  strength  of  the  winds  to  reach  a 
very  low  altitude.  On  land  the  air  never  waits 
so  long  as  it  may  at  sea,  before  upsetting ;  it 
never  becomes  so  moist :  and,  when  in  motion, 
the  inequalities  of  hill  and  valley  hold  back  the 
lower  winds  by  friction.  On  land  the  strong 
part  of  the  cyclone  is  relatively  higher  than  at 
sea,  as  the  records  of  mountain  observatories 
show  ;  and  we  know  less  of  it. 

No  violent  cyclones  are  known  to  have  oc- 
curred within  four  hundred  miles  of  the  equa- 
tor. Here,  — where  the  air  is  warm,  quiet,  and 
heavily  charged  with  moisture  ;  where  heavy, 
quiet  rains  are  frequent ;  where  the  conditions 
which  have  been  mentioned  as  essential  for 
starting  a  cyclone  are  of  common  occurrence^ 
—  cyclones  are  nevertheless  unknown.  Thej 
occur  oflen  enough,  however,  in  the  embry- 
onic form  of  thunder-showers,  but  they  never 
reach  the  adult  stage ;  and  this  must  be  be- 
cause at  the  equator  the  deflective  effect  of 
the  earth's  rotation  is  zero,  and  the  in  rushing 
winds  are  allowed  to  move  directly  towanl  the 
low-pressure  centre  and  fill  up  the  depression, 
instead  of  increasing  it  by  their  deflection  and 
their  centrifugal  force.  From  this  we  learn, 
that,  while  warmth  and  moisture  may  be  suffi- 
cient to  begin  a  cyclone,  they  alone  cannot  main- 
tain it.  There  would  be  no  violent  cyclones 
if  the  earth  stood  still. 

It  might  be  inferred  from  this  that  cyclones 
should  increase  in  frequency  and  intensity  as 
we  recede  from  the  equator  toward  the  poles, 
for  in  the  higher  latitudes  the  earth's  deflective 
force  is  known  to  increase.  It  is  tnie  that 
storms  are  much  more  frequent  in  high  lati- 
tudes than  near  the  equator ;  and  this  is  veiy 
likely  due  to  the  greater  ease  with  which  n)od- 
erate  indraughts  are  here  deflected  so  as  to  pro- 
duce a  central  baric  depression.  But  the  more 
intense  storms  are  all  within  thirty  or  thirty- 
five  degrees  of  the  equator.  Ijecause,  in  more 
polar  latitudes,  the  air  is  not  warm  or  moist 
enough  to  co-operate  effectively  with  the  deflec* 
tive  forces,  and  produce  violent  winds.  It  has 
already  been  explained  that  a  rising  column  of 
moist  air  cools  more  slowly  than  one  of  dry  air ; 
and  on  this  there  was  shown  to  depend  much  of 
the  greater  energy  of  oceanic  su^mis  over  that 
of  desert  whirls^  It  should  now  be  added, 
that,  of  two  ascending  currents  of  saturated 
air,  the  warmer  will  rise  much  more  vigorously 
than  the  cooler :  hence  the  warm,  saturated  sir 
of  the  tropical  sea  breeds  hurricsneii.  cycloDes, 
and   typhoons  of  greater    strength   than  the 


JaM'ART   II,   I8ti4.] 


SCIENCE, 


41 


Btorms  that  are  raised  \n  temperate  latitudes, 

Ithough  the  latter  outnumber  the  former  on 

>unt  of  the  more  etfective  aid  of  the  earth's 

^rotative  deflection  at  a  distance  from  the  equa- 

tor» 

We  must  next  examine  the  cause  that  deter- 
mines the  season  of  cyclones,  throws  them  near 
the  western  shores  of  their  oceans,  and  requires 
I  them  to  move  toward  or  parallel  to  the  east- 
ern coast  of  the  adjoining  continents.     This 
will  be  found  to  depend  on  the  general  circula- 
tion of  the  winds,  as  may  be  seen  on  examin- 
ing the  air-currents  of  the  North  Atlantic  at 
the  seasons  of  the   most  frequent  bumeanes. 
Poey  has  com  piled  a  list  of  hurricanes  oljserved 
in  the  West  Indies  since  14U3,  amounting  to 
^  three   hundred    and    sixty-five  in  all ;    and  of 
I  these,  two  hundred  and  eighty-seven,  or  nearly 
►  eighty  per  cent,  occurred  in  July,  August,  Sep- 
f  tember,  and  October.     Now,  these  are  the  very 
^months  when  the  equatorial  calms  or  doldrums 
Jitre  farthest  north  of  the  equator,  and  lience  in 
a  position   to  allow  the  embryonic  storms  to 
develop   by  the  aid  of  the  earth's  deflective 
force.     At  other  seasons  the  trade- winds  ex- 
tend nearer  to  the  equator  ;  and  then,  in  a  lati- 
'  lude  where  storms  miglit  grow  if  once  started, 
^the  steady  blowing  trades  prevent  even  the  for- 
mation of  an  embryo.     The  few  storms  that 
occur  at  these  other  reasons  have  less  evident 
causes :  they  may  ari^e    in  conflicting  winds, 
and  may  be  fairly  thrown  among  those  unex- 
plainetl  etfects  that  we  call  accidental.     Once 
formed,  the  storm  is  carried  along,  by  the  gen- 
eral circulation  and  by  the  strong  winds,  to- 
ward the  West  Indies,     On  nearing  them,  it 
moves  to  the  north-west  and  north,  mostl}'  be- 
cause branches  of  the  trade-winds  here  turn  to 
that  direction  in  the  cyclone  season,  so  as  to 
avoid   the  mountains  further  west,  and  to  run 
up  over  the  warm  land  of  our  country  ;  pailly 
.because  of   the  continual  polar  tendency,  or 
'excess  of  deflection  on  the  northern  side  of  the 
storm.     Even  if  the  general  surface- winds  do 
not  blow  along  the  storm-tracks,  it  is  very  prob- 
able that  the  upj^er  current,  returning  from  the 
equatorial  calms  towartl  the  prevailing  westerly 
winds   of  the  temtx^ratc   latitudes,  follows   a 
course  closely  parallel  to  the   average  of  the 
cyclone  paths ;  and  there  is  good  reason  to  be- 
lieve that  the  upper  winds  have  a  great  control 
over  the  storm's  progression.      If  the  storm 
should   begin  on  the  eastern  side  of  the  Atlan- 
tic, it  would  probably  be  held  so  near  the  equa- 
tor by  the  indraught  of  the  trade-winds  that  it 
could  not  reach  a  destnictive  size.    The  greater 
I  Atlantic  hurricanes    are   therefore  those  that 
ll^egtn  in  the  western  part  of  the  calran  or  dol- 


drums when  they  are  farthest  from  the  equa- 
tor, and  then,  passing  along  their  curved  paths, 
take  the  West  Indies  and  our  south-eastern 
coast  on  their  wa}'  up  into  the  North  Atlantic. 
As  they  go,  their  diameter  greatly  increases ; 
because  they  draw  their  wind-supply  from 
longer  distances,  and  because  in  the  temperate 
latitudes  the  earth's  deflective  force  is  greater 
than  it  was  in  the  tropics.  But  with  this  in- 
crease in  diameter  there  cornea  a  diminution 
of  intensity,  because  the  winds  are  cooler  and 
contain  less  vaix)r ;  and  finally  the  storm  dies 
away  when  the  weakened  u[xlraught  at  the  cen- 
tre fails  to  throw  its  overflow  outside  of  the 
limits  of  the  whirl.  The  storm  is  then  not  work- 
ing its  way  .*  ftiction  will  soon  cause  the  winds 
to  cease,  and  the  disturbance  will  come  to  an 
end. 

As  for  the  South  Atlantic,  it  possesses  no 
cyclone  region,  because  the  doldrums  never 
extend  south  of  the  equator.  In  spite  of  the 
sun's  passing  to  the  south  in  winter,  the  heat- 
equator,  which  determines  the  position  of  the 
doldrums,  haitlly  passes  the  geographic  equa- 
tor in  the  Atlantic;  the  excess  of  land  in  the 
northern  hemisphere,  and  the  strong  genei*al 
winds  of  the  southern  hemisphere,  keep  it 
back  :  ami  so  the  iSouth  Atlantic  has  no  cy- 
clones such  as  occur  in  all  tlie  other  oceans. 
The  cyclones  of  the  Pacific  and  Indian  oceans  . 
depend  on  conditions  such  as  have  been  de 
scribed  for  the  North  Atlantic,  They  ar»1 
commonest  vn  the  southern  hemisphere  in  Feb- 
ruary for  tlie  same  reason  that  they  are  most 
frequent  in  the  northern  in  the  months  about 
September, 

We  have  now  considered  the  origin  and  mo* 
tions  of  the  cyclones  and  hurricanes,  and  the 
region?  of  their  occurrence.  This  study  has 
its  highest  aim  in  giving  timely  warning  of 
their  approach  and  in  devising  rules  for  avoid- 
ing them.  If  their  tracks  lay  over  the  land, 
the  telegraph  could  in  all  cases  give  sulllcient 
notice  of  their  coming,  for  their  motion  is  slow  jJ 
hut  the^'  are  at  sea  during  much  of  their  life/^ 
and  the  questions  now  arise.  How  can  the  cap- 
tain of  a  vessel  gain  the  first  intimation  of  their 
coming?  and,  Wliat  should  ho  best  do  to  avoid 
their  dangerous  centre? 

The  storm's  earliest  etiect  on  the  atmosphere 
is  shown  by  the  barometer.  It  is  ordinarily 
stated  that  the  first  etfect  is  seen  in  a  diminu- 
tion of  pressure ;  but  it  is  very  probable,  both 
from  theory  and  from  careful  observation,  that 
a  slight  abnormal  increase  of  pressure  precedes 
this  diminution.  The  tropical  seas,  where  cy- 
clones are  most  violent,  have,  as  a  rule,  very 
small  and  very  rare  irregular  changes  in  at- 
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mosplieric  pressure  ;  and  careful  watching  will 
pretty  sureh'  show  a  rising  barometer,  as  the 
annulus  of  high  pressure  that  surrounds  the 
storm  (see  fig.  8)  moves  over  the  observer. 
The  weather  may  still  be  clear,  and  the  wind 
moderate  and  from  its  normal  quarter  ;  but  this 
change  in  the  glass  demands  renewed  watch- 
fulness. Let  us  suppose  that  such  an  observa- 
tion be  made  on  board  a  vessel  lying  east  of 
the  Lesser  Antilles.  The  chart  shows  the  cn\>- 
tain  that  he  is  in  the  stormy  belt.  He  may  be 
directly  in  the  path  of  the  advancing  storm, 
where  he  will  feel  its  full  violence ;  and  he 
must  make  the  best  of  his  way  out  of  it.  Fol- 
lowing the  rising  pressure,  three  other  signs 
of  increasing  danger  may  be  observed,  —  first, 
faint  streamers  of  high  cirrus-clouds  ma^'  be 
seen,  slowly  advancing  from  the  south-east  to 
the  north-west,  or  from  the  east  to  the  west, 
in  the  high  overflow  from  the  storm's  centre ; 
this  unpropitious  change  may  accompany  the 
rising  of  the  barometer,  or  may  be  first  seen 
when  the  barometer  is  highest :  second,  the  ba- 
rometer begins  to  fall,  slowly  at  first,  but  more 
and  more  quickly'  when  it  reaches  and  passes 
twenty-nine  inches ;  the  vessel  is  then  within 
the  limits  of  the  storm :  third,  the  wind  has 
shifted  so  as  to  blow  from  a  distinctly  northern 
quai*ter,  and  its  strength  goes  on  increasing ; 
this  is  the  indraught,  blowing  spirally  toward 
the  centre.  There  is  then  no  longer  any  ques- 
tion that  a  storm  is  approaching  ;  and  as  soon 
as  a  heavy  bank  of  clouds  makes  itself  seen, 
moving  southward  across  the  eastern  horizon, 
then  the  central  part  of  the  storm  is  in  sight. 
These  clouds  are  the  condensed  vaix)r  in  the 
rising  central  spirals,  and  rain  is  falling  from 
them.  In  deciding  on  a  course  to  be  pursued, 
the  first  point  to  be  determined  is,  where  is  the 
storm's  centre?  That  being  known,  its  prob- 
able ))ath  can  be  laid  down  with  considerable 
certainty  in  this  part  of  the  ocean ;  and  then, 
perhaps,  the  greatest  danger  may  be  avoided. 
But  here  a  very  practical  ditRculty  arises.  To 
find  the  direction  of  the  storm-centre,  we  must 
know  the  incurving  angle  of  the  wind's  spiral, 
— the  angle  of  inward  inclination  that  it  makes 
with  a  circle  whose  centre  is  at  the  storm's  cen- 
tre. The  earlier  students  of  the  question  — 
Dove,  Redfield,  Reid,  and  Piddington  —  con- 
sidered the  course  of  wind  to  be  concentric  cir- 
cles, or  inward  spirals  of  very  gradual  pitch ; 
so  that  they  said  the  inclination  of  the  wind  is 
practically  zero,  and  a  line  at  right  angles  to  its 
course  must  be  a  radius  leading  to  the  centre. 
Later  studies  showed  this  to  be  incorrect.  The 
inclination  of  the  wind  inward  from  the  circle's 
tangent  was  found  to  vary  from  20®  to  40°  or 


50® :  but  it  was  tliought  that  this  iDclination 
was  symmetrical  on  all  sides ;  so  that,  with  an 
average  inclination  of  30®,  the  storm's  centre 
must  always  bear  60°  to  the  left  of  the  wind's 
course.  Finall}*,  the  most  recent  results  seem 
to  show  that  the  wind's  course  is  neither  circu- 
lar nor  symmetncally  spiral ;  that  the  wind's 
inclination  is  very  distinctly  dilferent  in  differ- 
ent latitudes,  on  diflTerent  sides  of  the  storm, 
in  the  different  conditions  found  on  sea  and 
land,  at  different  distances  from  the  centre  and 
at  different  altitudes.  In  so  complicated  a 
case,  much  judgment  will  be  required  to  find 
where  the  storm-centre  lies. 

First,  in  regard  to  the  latitude  of  a  storm. 
Without  considering  its  progression,  the  nearer 
it  is  to  the  equator,  the  less  its  indraught  winds 
will  be  deflected  to  the  right  by  the  earth's  ro- 
tation,—  the  more  nearly  radial  they  will  be. 
But,  as  the}-  move  with  much  energ}',  they  will 
gain  in  rotary  motion  rapidly  as  they  ap- 
l)roach  the  centre,  and  there  will  whirl  around 
in  almost  perfect  circles.  Storms  in  low  lati- 
tudes will  therefore  tend  to  have  a  compara- 
tively small  but  violent  central  whirl,  only  one 
or  two  hundred  miles  in  diameter,  within  which 
the  winds  ma}'  be  almost  circular ;  and  the 
centre  will  there  be  nearly  at  right  angles  to 
the  wind's  course.  Farther  from  the  centre,  the 
winds  would  be  nearly  radial ;  and,  if  storms 
could  arise  on  the  equator,  they  would  have 
simply  radial  indraughts  with  a  very  small  cen- 
tral whirl.  On  the  other  hand,  in  the  temperate 
zone  the  inflowing  winds  will  be  strongly  de- 
flected to  the  right  of  their  intended  path  ;  and 
they  must  depart  widely  from  a  direct  line  to 
the  centre  of  low  pressure,  forming  a  whirl 
often  one  thousand  miles  in  diameter :  but,  un- 
less they  inclined  inward  at  a  distinct  angle,  it 
would  take  them  too  long  to  reach  the  centre, 
and  their  strength  would  be  lost  in  overcoming 
friction  on  the  way.  Their  average  inclination 
is  therefore  well  marked.  The  steeper  incli- 
nation of  the  winds  close  to  the  centre,  ob- 
served in  some  northern  storms  (Toynbee), 
may  be  an  effect  of  the  tornado  action  in  the 
cyclone,  yet  to  be  described. 

Second,  in  regard  to  the  sides  of  the  storm, 
as  alfected  by  its  progression.  The  inclination 
will  generally  be  less  than  the  average  in  fh>nt 
and  on  the  right,  and  greater  in  the  rear  and  on 
the  left  of  the  centre ;  for  in  whatever  manner 
the  storm  advances,  either  by  bodily  transfer- 
rence  or  by  successive  transplanting,  the  motion 
of  the  wind  must  partake  both  of  the  direction 
of  whirling  and  direction  of  progress,  when 
seen  by  an  observer  not  moving  in  either  of 
these  directions.     In  the  case  of  bodily  trans- 
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ferrence,  the  direction  of  the  wind  as  shown  by 
a  vane  will  be  the  simple  resultant  of  its  whirl- 
ing and  progresBive  motions ;  in  the  case  of 
successive  transplanting,  it  will  be  the  result- 
ant of  the  earth's  deflecting  force  and  a  cui've 
of  pursuit ;  a  curve  of  pursuit  being  the  path 
followed  by  a  body  moving  towards  a  point  that 
is  continually^  changing  its  position.     In  either 
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moderate  winds  may  blow  on  the  north  ;  the 
difference  between  the  two  being  about  twice 
the  storm's  progressive  motion.  The  change 
in  inclination  has  been  sho^  n  to  occur  in  some 
of  the  West-Indian  hurricanes,  but  it  is  not 
very  pronounced  in  the  land-storms  of  the 
temperate  zone.  Its  best  application  is  in 
storms  on  mountain  summits ;  as  on  Mount 
Washington  (fig.  19),  and  again  in  the  case 
of  the  outflowing  winds  in  the  upper  half  of 
the  storm,  as  shown  by  the  motion  of  cirrus- 
clouds,  and  ilhistrated  in  fig,  20*  Of  course, 
in  this  case  of  outward  motion,  the  less  incli- 
nutioQ  is  in  the  rear,  and  the  greater  in  the 
front. 

Third,  in  regard  to  land  and  sea  storms.  The 
inclination  will  be  greater  in  the  former  than  In 
the  latter.  On  the  sea,  the  centrifugal  force 
of  the  earth's  deflection  will  be  most  pro- 
nounced, and  the  winds  will  be  more  nearly 
circular  than  on  land,  where  friction  will  tend 
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ease,  the  effect  may  be  sufllciently  represented 
by  fig.  18,  in  which  the  broken  arrows  show 
the  motion  of  the  wind  with  respect  to  the 
storm-centre,  and  the  straight  dotted  lines 
measure  the  velocity  of  the  storm's  advance. 
The  wind  will  seem  to  blow  along  the  result- 
ant of  these  two  directions,  as  shown  by  the 
foil  armws ;  and  the  resulting  inclinations  are 
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manifestly  less  in  front  than  in  the  rear,  and 

Lless  on  the  right  than  on  the  left.     With  the 

|Tariation  of  inclination,  there  will  be  an  in- 

rerse  change  in  the  wind's  velocity.     It  will 

^Wow  faster  on  the  right  and  rear  or  dangerous 

side  of  the  storm,  and  slower  on  the  left  and 

front  or  manageable  side.  In  the  North  AUan- 

lic,  where  the  storms  oflen  move  rapidly,  while 

Hi  hurricajie  (irevalls  soutli  of  the  centre,  very 


Fto.  90. 

to  destroy  their  oiiginal  motion,  and  so  allow 
them  to  run  more  directly  into  the  storm-cen- 
tre.    This  is  fully  borne  out  by  obsei*vation, 
and  is  especially  well  shown  in  the  contrasted 
oases  of  storms  on  the  opposite  sides  of  the 
northern  Atlantic.     Fig.  21  shows  an  averages 
storm  in  the  eastern  United  States,  about  readyj 
to  embark  on  the  ocean  ;  and  in  this  the  inclina*! 
tion  of  the  winds  is  less  on  the  sea  than  on  th©i 
land  side.   This  effect  is  doubtless  produced  in 
part  by  the  preceding  condition  concerning  the 
front  and  rear  sides  of  the  storm.     But  in  ei* 
amining  a  storm  just  about  landing  on  the ' 
western  shores  of  Europe,  as  shown  in  fig.  22, 
it  is  seen  that  here  the  front  winds  have  the 
greater,  not  the  lesser,  inclination  :  hence  posi- 
tion in  regard  to  the  centre  cannot  be  the  cause 
of  the  differing  inclinations  here.    A  better  ex- 
planation is  found  in  the  fact  that  the  eastern 
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Bicit  f»f  iije  foorxL  rw^ires  its  vixKis  ftom  the 
i&iid.  laid  liie  weisrern  side  from  the  «eji :  and, 
iL  iivviOTduiiot  witii  xhi*.  the  eastejn  side  should 
iiLVir  Uie  p^-ater.  and  The  western  side  the 
Jesser  indiuAtioL,  &s  if  the  case.  The  fact  that 
EurcifK'i^ii  SI  onus  bare  a  less  velocity  of  pno- 
rress) nii  thaii  iboae  in  this  countrr  would  still 
furJjt-T  allow  the  land  and  sea  conditions  to 
c?oLTr:»:  ibe  iuc-lination  in  the  former  region. 


Fio.  SI. 

Fourth,  it  is  nianifost  fVinn  nil  tho  pn^ootiiiig 
cases  that  the  oiitorniost  winds  of  a  storm  ar\> 
nearly  radial,  and  that  thoir  ilireotion  lHHX>mos 
more  drcuhir  as  they  advance.  This  results 
direotly  from  tho  fastor  nmtion  and  loss  radius, 
consequently  the  greator  (vntrifujsal  forw  near 
the  centre,  and  re(|uireM  no  Kpooial  illustration. 
It  need  only  ho  ni,i4.d.  In  rooaiiin^r  U,,.  Urst  or 
latitude  condition,  that,  nt  Inij^o  iJiMlanot^s  fhim 
the  centH',  ofinatorinl  HtorriiH  mio  j^ononiilv 
more  radial  than  thfwo  ol'thi'  tornpornto  zonos*; 
but,  at  Hmnll  diManofM  \)nui  tho  i-ontro,  this 
rule  may  havo  to  Ik*  ri.v.iii..d.  'n,i«  |„  ,.„it,.  ;„ 
aecordanco  with  Ihi-  nivttUr  «ii/«.  Imf,  |(.hr  in- 
tensity  of  tho  nUnum  in  Um  f«  niporiit^.  zono 


in 


/.:* 


\ 


f'Uf'^    • 


1  "^ 


WILT",  .a  sresL  TiirjTik  rvr'^i,/^  |jftu*;iw  *• ......  .. 

1=  *ea.      JiiAMia  lit  »  w^>»«s«a   .,-..... 


7«0(Xt  feet,  the  winds  are  probably  perfectly 
circular  in  the  core  of  the  storm ;  and  at  a 
little  greater  height  they  assume  an  outward 
inclination  as  the}*  change  to  the  outward 
spiral  of  the  up[)er  overflow.  It  is  oommon, 
therefore,  to  note  that  the  surface-winds  of  a 
storm  are  not  parallel  to  the  motion  of  the 
clouds.  As  the  latter  are  more  AiUy  in  control 
of  the  earth's  deflecting  force,  they"will  always 
tend  to  the  right  of  the  former :  and,  in  the 
extreme  contrast  of  surface-indraught  and  up- 
jiermost  outflow,  the  cirrus-clouds  may  drift 
Siow-y  I  in  api»earance)  90**  or  1 20°  to  the  right 
of  the  surface-winds.  It  is  therefore  usually 
Uf  «torm-disturbances  of  the  general  atmoe- 
pberic  circulation  that  the  irregular  drifting 
of  different  cloud-layers  is  to  be  ascribed.  And 
DOW.  after  this  long  digression,  we  may  return 
to  The  rescue  of  the  vessel  in  the  West-In<&n 
burrii"ane. 


THE  nrsiyEss  of  the  xaturalista 

TiiK  Socioty  of  naturalists  of  the  eastern  United 
Statos  is  an  association  in  which  all  preliminaries 
should  he  hrlof,  and  ceremonious  speeches  oat  of 
plaoe.  Our  fin^l  offioial  meeting:  at  Springfield  was, 
however,  nUnoRt  wholly  ivcupied  with  the  technical- 
ities of  iiivaidTiation.  and  we  necessarily  pave  but 
little  time  to  iitlier  niutterp.  The  attendance  at  that 
iiieetiii^,  ini  accoiiiit  of  ilu-  natural  aversion  of  sd- 
eutille  null  toileiailsof  s;ioh  an  ui.ii.ierestingnatuze, 

WHS  Miiiull. i|iiin»d  with  the  numlicrs  now  present; 

mill  f Mir  lint  of  iiieiiibers  is  also  m.-re  than  doable 
Willi  I  II  was  ilifii.  Tiider  these  c:  re::  instances  a  few 
pielliiiiii;iry  wimU  i»f  explanatii-r.  will  not  be  wboUj 
willioiii  iiiii'fnlfn-^*.  <  *"r  corrt^s;^>x:dence  with  scicn- 
iHIr  iiH'ii  iil»«»  iiln»«s  that  tin*  novi/.y  of  the  organl- 
/fiiinii  mill  nhjiMMs  of  this  s<<:rt\  rt-quirps  sone 
fxpliiiiiilioii  III  a  «-i»inpn»heusiTe  ar.-:  co:idt-nsed  fotm 

rioMi  iinfiift  olir  INTSOII. 

'..I  (hi   iih  I  am  awaiv.  th;s  :*  iLi   fi«t  an«-mpt  to 
forifi  nn  .i««o*'l«illon  ior  the  trar.sactU-n  of  what  r 
hi'  iiillrd.  wlihoul  don^jjation  :     :h'   d.ir.iTy  of 
ffifmi   IiiImiib,  llio  liUHine»*<  of  *  a:-.:ra.-*L«^ 

Mf  r'  i./fMf  I.  arifMitllh^  *SMV;a:i  ^:-*  h*^  e  \k".  : 
Hi.ii  »',i..|iii  iifl  n|Miii  the  idea  :ha:  :2:e  :e:i.:..^ii] 
#.  tr  ..f  I'll  III  •>  wrio  iiives*A7:*:>  ::.*<  j  irfcr-.t   fnciin  tte 
,«...it«  .,1  ..|..titifio  work.  .•:•..:  *...v.:c  :^  .•  TiWd 
!,/.»..  r.iiii  lii.ilv  ^^hich  **>•'  A;:*r..:f  :*  ::.    . 
■  *,i.   .1,,'  u**!'.!!.  mid  puMc.i-   -7.    f  -..  t  r«-.:-rd*  ctf  tfs- 

/    :....!  iiwiiirh.     It  Vx.*  *.-T..  •-   :     iL-f  lor  aft 

fi    vi>nt<    !«•'.    '^  ^-  •^'      ■  •""»^»»T-  * 

f    IdliHi    w.i«   •••H-f'ij'.Lr;     v:  i  ^^hl  1«  to 

I f      Th..  :.^r:ir.i.     w  :i  *■: ..  nw  ha»a 

I  in  nil  Pfiorm.'^:*  •x-.'n-  t.::..t  -.:.f  lasJ  dee- 

>..     ....H»..fi.f  ifTnelua- nj' *iu»  :<?  n  L;.-k  ••ii:r4ire  a»l 
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co-operation  should  be  found  which  can  be  of  great 
benefit,  not  only  to  Ui08e  whose  opportunities  have 
been  smallf  but  also  tiot  less  to  those  who  are  capable 
of  contributing  most  in  such  a  scheme  for  the  gen- 
eiBil  good  of  science- workers.  The  contact  of  fellow- 
workers  not  only  stimulates  the  intellect  to  Its  he«t 
AfTorts  In  the  presence  of  appreoiative  hearers,  but 
enables  the  mind  to  brorulen  Its  outlc»ok,  and  avoid 
the  effects  of  the  cloisLer-like  seclusion  in  abstraction, 
wliich  hiks  had  such  fascination  for  the  students  of 
aiJ  ages*  and  which  lias  also  had  such  serious  effects 
upon  the  usefulness  of  individual  life.  The  ralscon* 
ceptions  and  difficulties  which  science  has  to  contend 
with  have  also  become  of  greater  importance;  and 
one  has  only  to  mention  the  word  * vivtsectiorr  to 
justify  this  remark^  and  at  the  same  time  indicate  a 
field  for  practical  eflfort  on  the  part  of  this  society, 
which  should  bear  good  fruit  in  the  immediate  future. 
In  fact,  whichever  way  we  tuni,  whether  to  the  purely 
praeltcal  details  of  making  sections,  or  other  prepara- 
tions in  any  branch  of  natural  science,  or  to  the 
broader  questions  of  a  technical  nature  which  inter- 
est the  public  at  large,  we  find  in  every  direction  paths 
of  usefulness  openings  which  must  lead  to  beneficial 
results  for  the  future  of  science  and  science- workers, 
If  properly  and  judiciously  handled. 

They  seem  to  us  to  embody  questions  which  are 
vital  to  the  unimpeded  progress  of  science.  We  can, 
H  is  true,  get  along  without  any  efforts  to  ameliorate 
the  present  condition  of  affairs;  but  will  this  be  the 
most  desirable  course  for  the  interests  of  science  atid 
for  our  own  future  satif^fftclion?  Will  the  amount 
of  time  we  may  gain  for  iuYestigatiou  by  remaining 
at  home,  and  standing  aloof  from  disturbing  causes, 
repay  us  for  the  inevitable  loss  of  influence^  and  the 
possible  loss  of  future  facilities  for  the  prosecution 
of  work  ?  In  some  classes  of  work  such  losses  are 
sure  to  be  visited  ui>on  us,  or  our  immediate  succes- 
sors, through  the  growth  of  ignorant  prejudices  we 
have  taken  no  trouble  to  correct  or  prevent. 

An  able  writer  in  Science  of  Oct.  26,  on  the  sub- 
ject of  vivisection,  points  out  the  necessity  of  taking 
some  Imnit^diate  steps  for  the  information  of  the  pub^ 
He  uiion  this  question,  and,  it  seems  to  us,  uses  very 
able  arguments 'to  support  the  conclusion,  which  Is, 
that  **  the  only  danger  lies  in  the  ignorance  of  the 
great  majority  of  ordinarily  well*infomied  people  re- 
garding such  subjects."  This  writer,  in  conclusion, 
remarks  with  great  force,  '^  Secrecy ,  not  publicity, 
U  what  American  physiology  has  to  fear/' 

The  society  may  disagree  with  me,  and  perhaps 
consider  it  unnecessary  to  take  any  active  steps  in 
this  direction ;  but  the  unavoidable  effects  of  the  gen- 
eral discussion  of  such  a  question  will  l>e  very  reas- 
suring to  the  men  who  will  have  to  beiir  the  brunt 
of  the  coming  stniggle;  and  every  one  who  takes 
piart  In  It  will  find  that  his  opinions  and  future  course 
may  be  more  or  less  influenced,  and  perhaps  even 
determined,  by  what  he  may  he«r. 

Those  most  deeply  Interested  In  the  American 
Msoclatlon  will  surcdy  be  willing  to  grant  that  such 
quollons  can  be  more  effectively  handiest  In  a  society 
O0ftD{¥>*«d  of  purely  professional   men,  whose  undi- 


vided attention  can  be  given  to  them,  whose  inter- 
est is  of  the  deepest  nature,  and  who  can  be  de- 
pended upon  to  give  sufficient  time  and  work  when 
appointed  on  committees. 

Another  question  which  seems  to  me  of  absorbing 
general  interest  relates  to  a  matter  about  which 
great  differences  of  opinion  may  exist,  even  among 
scieutiflc  men  themselves;  and  in  this  I  speak  purely 
as  an  advocate  of  one  side.  What  can  we  do  to  call 
the  attention  of  the  institutions  of  learning  to  the 
fact  that  their  duties  to  science  and  the  future  of 
investigation  demand  a  change  of  policy?  Through- 
out the  country,  and  even  in  the  higher  Institutions, 
false  views  are  prevalent  with  regard  to  the  qualific*' 
tions  necessary  for  teaching  science.  We  find  science- 
teaching  placed  on  the  same  basis  as  mathematics 
and  the  languages,  in  which  books  are  the  necessary 
media  for  the  communication  of  ideas.  It  is  com- 
monly supposed  that  a  man  can  learn  his  lesson,  and 
repeal  it  to  scholars,  and  that  one  may  be  a  good 
teacher  of  a  science  of  observation  without  being  him- 
self an  observer.  In  some  places  even,  a  tendency  to» 
wards  investif^alion  is  considered  a  distiualificatlon,, 
since  it  withdraws  the  mind  from  giving  full  atteu* 
tion  to  the  practical  duties  of  the  classroom.  In  such 
places  education  is  measured  by  the  quantity,  and  rule 
of  thumb,  by  the  amount  of  supposed  knowledge 
gained,  without  relation  to  how  it  is  gained,  or  what 
habits  of  mind  are  cultivated  in  the  operation.  Un- 
doubteilly,  the  teacher  in  such  places  may  need  and 
acquire  a  certain  amount  of  dexterity  and  success  ns 
a  mental  taxidermist;  hut  that  he  will  ever  Inten- 
tionally train  a  single  student  to  do  original  work  is 
beyond  belief. 

The  slight  amount  of  respect  and  consideratiou 
shown  to  the  claims  of  the  investigator  are  in  part  due 
to  this  evil,  and  in  part  to  a  custom  which  is  exces- 
sively hard  to  deal  with.  We  refer  to  the  habit,  very 
prevalent  in  this  country,  of  sending  children  to  the 
same  colleges  at  which  the  parents  themselves  bare 
been  graduated.  Tliis  habit  shows  some  signs  of  break- 
ing up,  and  the  technical  schools  are  doing  fine  work 
in  this  direction;  still,  the  American  mind  is  conser- 
vative in  respect  to  education,  and  tends  to  keep  the 
hereditary  colleges  full,  irrespective  of  their  intrinsic 
worth.  If  these  institutions  should  have  to  rely  solely 
upon  their  educational  attractions,  we  should  find 
that  tlie  individuality  of  Instructors,  their  reputation 
for  sound  learning  and  original  thought,  and  their 
capacity  to  do  the  highest  kind  of  teaching,  would 
eventually  command  the  same  respect,  and  perhaps 
the  same  emoluments,  as  in  Germany. 

Can  we,  as  a  body,  arrive  at  any  general  agree- 
ment of  what  should  be  done  with  regard  to  such 
vital  questions?  or  can  we  even  do  any  thing  towards 
the  formation  of  an  opinion  of  what  It  would  be  desir- 
able to  do?  This  last  result  will  seem  tame  to  many 
energet^ic  minds;  but  the  speaker  is  old  enough  to 
have  seen  the  mighty  effects  of  active  and  determined 
agitation  upon  what  is  familiarly  known  as  public 
sentiment.  Sooner  or  later  — and  generally  much 
sooner  than  any  but  the  most  sanguine  iigitator  can 
anticipate  —  the  times  become  ripened,  and  the  last 
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steps  of  the  process  of  change  to  the  new  order  of 
things  follow  in  rapid  succession.  An  event  may  be 
long  in  preparation,  but  its  consummation  takes  place 
witli  a  rapidity  which  must  be  experienced  to  be  fully 
appreciated. 

Another  question  of  the  greatest  and  at  present 
time-absorbing  interest  is,  what  can  be  done  to  force 
the  schools  to  properly  prepare  students  for  the  col- 
leges and  universities?  We  use  the  word  *  force,' 
rather  than  *  induce,'  because  all  arguments  except 
those  which  can  be  supported  by  the  pressure  of  the 
entrance  examinations  fail  to  awaken  these  schools 
to  the  needs  of  science-teachers  in  these  higher  insti- 
tutions. The  following  remarks  appeared  in  Science 
of  May  18,  1883,  and  can  be  used  appropriately  in  this 
connection :  —  | 

"  In  the  brief,  Informal  discussions  [which  took  place  at  the 
Bpringfleld  meetingj,  the  opinion  was  very  generally  expressed, 
that  one  of  the  most  important  qucsUons  with  which  we  have  to 
deal,  and  one  which  needs  immediate  attention,  is  the  prepara- 
tion necessary  for  the  study  of  natural  science  in  colleges.  The 
great  diifioulty  in  making  a  success  of  college  iniitructlon  in  the 
sciences  lies  in  the  fact  that  not  one  young  man  In  twenty  knows 
either  how  to  observe,  or  how  to  think  about  facts  of  observation. 
His  education  in  that  line  is  very  deficient,  or  else  entirely  want- 
ing; ho  is  utterly  helpless  without  his  books,  and  seems  quite 
unable  to  see  or  to  correlate  facts  for  himself.  No  other  branch 
of  the  curriculum  is  so  inefficiently  treated  by  the  preparatory 
schools  and  academies.  It  is  the  reverse  of  right  that  the  col- 
lego  professor,  with  a  class  of  from  forty  to  eighty  men,  should 
have  to  make  the  vain  attempt  to  teach  the  lowest  step  in  the 
observational  sciences.  Methods  which  can  alone  guarantee 
success  in  imparting  to  the  eye  and  the  mind  the  rudiments  of 
science  cannot  be  employed  under  such  conditions.  Moreover, 
it  is  a  matter  for  the  deepest  regret,  that  young  men  who  are 
soon  to  be  in  places  in  the  world  where  they  have  no  books,  and 
where  the  keenest  exercise  of  the  powers  of  obser\'atlon,  and  the 
Judgment  of  facts,  are  demanded,  should  in  so  many  cases  have 
no  opportunity,  or  next  to  none,  either  in  school  or  college,  for 
the  acquisition  of  a  training  upon  which  the  success  of  their  life- 
work,  in  the  Urger  number  of  professions  and  occupations,  is  de- 
I>endont. 

*'  It  is  to  be  hoped  that  one  needs  only  to  mention  such  objects 
as  these,  to  bespeak  for  this  new  association  the  sympathy  and 
support  of  all  naturalists,  and  earnest  workers  in  science." 

In  the  above  remarks  expression  is  given  to  opinions 
some  of  which,  we  know.  Will  meet  with  general 
approbation,  and  otliers  will  very  properly  be  regarded 
as  merely  personal  views.  We  shall,  however,  have 
attained  the  object  for  which  this  address  was  writ- 
ten, if  we  have  made  it  evident  that  this  society  can, 
if  it  be  so  disposed,  take  up  questions  of  the  highest 
importance  to  the  public  service  of  science,  and  help 
towards  their  solution  by  its  deliberations.  We  be- 
lieve it  can  do  this  wherever  it  can  unite  the  majority 
of  scientific  men  in  opinion  and  in  effort.  The 
power  which  can  be  wielded  by  such  an  organization 
is  in  exact  proportion,  not  to  its  numbers,  but  to  its 
earnestness,  determination,  and  especially  its  fearless 
support  of  what  is  just  and  right. 

Aiter  referring  further  to  the  work  of  the  society, 
as  outlined  in  the  article  already  referred  to,  Pro- 
fessor Hyatt  proceeded : — 

Enough  papers  to  occupy  nearly  the  whole  time 
which  can  be  devoted  to  them  will  be  announced  by 
the  secretary.  Though  these  and  kindred  subjects 
will  be  our  most  important  objects,  it  was  due  to  the 


society  to  show  that  its  scope  was  not  neceitarily 
wholly  confined  to  such  details;  and  this  we  haT6 
endeavored  to  accomplish  in  the  first  part  of  the  pre- 
ceding remarks. 

In  conclusion,  we  beg  leave  to  report  that  the  execu- 
tive committee  has  had  great  responsibilities  thriut 
upon  it  since  the  first  meeting.  These  they  hare  en- 
deavored to  meet  to  the  best  of  their  ability;  and  we 
believe  that  the  present  attendance,  and  the  nutny 
honorable  names  on  our  list,  will  help  to  extenuate  the 
errors  inseparable  from  haste  and  overwork. 

In  place  of  Professor  Clarke,  whose  absence  in 
Europe  we  regret,  the  executive  committee  appointed 
Dr.  C.  S.  Minot,  and  he  has  faithfully  and  acceptably 
performed  the  duty  of  secretary  pro  Urn. 


THE  NEW  MORPHOLOGICAL  ELEMENT 
OF  THE  BLOOD. 

Within  recent  years  it  has  been  established  beyond 
doubt  by  the  labors  of  Hayem,  Blzzozero,  and  otheity 
that  there  exists  in  the  blood  of  mammals,  and  ap- 
parently of  other  vertebrates,  a  third  type  of  corpnacle, 
differing  morphologically  from  both  the  red  and  the 
white  corpuscle,  and  possessing  certain  distinctiTe 
properties  of  the  greatest  importance  in  coagolatioiu 
These  elements  were  called  hematoblasts  by  Hayem 
upon  the  supposition  that  they  are  eventually  trans- 
formed into  red  corpuscles.  As  this  view  is  by  no 
means  established,  it  will  be  better  to  speak  of  them 
as  blood-plates,  the  name  given  to  them  by  Biszozero. 
These  blood-plates  must  not  be  confounded  with  the 
'  invisible  corpuscles '  of  Norris.  The  latter,  accord- 
ing to  the  testimony  of  most  observers,  are  simply 
ordinary  red  corpuscles,  from  which  the  haemoglobin 
has  been  removed  by  the  method  of  preparation. 
As  might  be  supposed,  the  presence  of  these  bodies 
was  more  or  less  clearly  noticed  by  some  of  the  many 
observers  who  for  years  past  have  made  the  blood 
a  subject  of  investigation.  That  they  escaped  detec- 
tion in  the  great  majority  of  cases,  is  owing,  doubtf- 
less,  to  the  very  rapid  alterations  which  they  undergo 
after  the  blood  is  shed,  unless  especial  measures  are 
taken  to  preserve  them. 

To  Hayem  belongs  the  credit  of  their  real  discoveiy. 
His  investigation  of  their  form,  and,  to  a  certain  ex- 
tent, of  their  properties,  was  so  thorough,  and  his 
method  of  demonstrating  their  presence  so  slmfde, 
that  the  attention  of  other  observers  was  forced  to 
the  subject;  and  his  results  were  soon  confirmed,  with 
the  exception  of  certain  dcteils  of  structure  which 
are  still  open  to  investigation.  On  account  of  the 
quickness  with  which  they  are  destroyed  after  tho 
blood  has  escaped  from  the  vessels,  it  is  necessary  to 
make  use  of  certain  preservative  li(iuids  which  hsTO 
the  power  of  fixing  these  corpuscles  in  their  normal 
shape.  The  solution  recommended  by  Hayem  is  com- 
posed,  of  water  200  parts,  sodium  chloride  1  part,  lo- 
dium  sulphate  6  parts,  and  mercuric  chloride  ,80 
parts.  Bizzozero  recommends  a  .75%  solution  of 
sodium  cliloride,  to  which  some  methyl  aniline  violei 
has  been  added.  Osmic-acid  solution,  1  %,  may  alio 
be  used.    To  obtain  good  specimens  of  the  blood- 
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plates,  the  following  method  Is  suggest4?d  by  Laker. 
A  drop  of  preaerTative  liquid  is  placed  on  the  slide, 
and  a  drop  of  blood  on  the  cover-slip,  and  the  slip 
laid  qnickly  on  the  slidei  so  that  the  two  drops  come 
in  contact.  As  many  as  possible  of  the  red  corpuscles 
are  then  drained  oft  by  means  of  a  piece  of  filter- 
paper  applied  to  the  slip  on  the  side  opposite  to  the 
drop  of  preservative  liquid;  or  the  two  drops  may  be 
placed  on  the  slide,  and  the  cover-slip  laid  on  from 
the  side  of  the  preservative  liquid.  The  one  precau- 
tioa  which  it  Is  necessary  to  observe  is  to  lose  as  little 
llmo  as  possible  in  traiisferrlng  the  blood  to  the  pre^ 
servative  liquid. 

Obtained  in  this  way,  the  blood -plates  of  the  mam- 
mal are  small,  non-nucleated,  discoid  bodies  from 
one-fourth  to  one-half  the  size  of  the  red  corpuscles. 
Haycm  states  that  they  are  bi-concave,  like  the  red 
corpuscles,  and  that  many  of  them  have,  a  slight 

enish  or  yellowish  color  due  to  the  presence  of 

emoglobin.  Bizzozero,  on  the  other  hand,  main- 
tains that  they  are  perfectly  colorless  and  not  bi-con- 
cave, Hayet  supports  Hayem's  statement  with 
regard  to  the  preseufc  of  haemoglobin  in  some,  at 
least-,  o(  the  blood-plates;  while  Laker  thinks  that  the 
pale  greenish  hue  possessed  by  them  Is  owing  to  a 
reflection  of  light  f I'om  the  upper  surface.  The  same 
tint  may  he  abst*rved  in  white  corpuscles ;  and,  further- 
more, when  the  blood-plates  are  collected  in  masses, 
thia  color  does  not  become  more  dfstincL  Laker  con- 
firms Hayem's  statement  that  the  plates  are  bl-con- 
cave,  and  says  that  he  has  often  obtained  from  them 
the  well-known  optical  phenomenon  shown  by  the  red 
corpuscles.  The  blood-plates  occur  In  considerable 
numbers,  Acconling  to  Hayem,  they  are  forty  times 
more  numerous  than  the  white  corpuscles,  and  twenty 
times  less  numerous  than  the  red  corpuscles.  Stain- 
ing-reagents  have  but  little  action  upon  tbem.  Water 
causes  moat  of  them  to  disappear,  though  some  indi- 
vidual plates  may  resist  its  action  for  a  long  time. 
Dilate  solutions  of  acetic  acid  or  caustic  alkali  quickly 
destroy  them,  while  a  35%  solution  of  caustic  potash 
Is  without  any  marked  action.  Laker  states,  that,  in 
their  general  behavior  towards  reagents,  they  resem* 
ble  most  the  nucleus  of  the  white  corpuscle.  With 
regard  to  their  origin,  nothing  is  known.  That  they 
are  not  simply  remnants  of  broken  down  white  cor- 
puscles  is  evident,  in  the  first  place,  from  the  typical 
form  they  possess,  and,  in  the  second  place,  from 
th^j  dlflference  in  chemical  composition  between  the 
two,  as  shown  by  reagents.  Bizzozero  has  proved 
conclusively  that  they  are  not  pathological  forma- 
tions arising  after  the  blood  has  been  shed,  since  he 
has  seen  and  studied  them  in  the  mesenteric  blood* 
vessels  of  living  animals. 

Hayem  believes  that  the  blood-plates  are  finally 
transformed  into  red  corpuscles.  His  reasons  for 
this  belief  are  as  follows:  1.  They  posaeaa  a^mllar 
form;  2.  Tliey  have  a  similar  chemical  composition, 
both  containing  haemoglobin ;  3.  The  appearance  of 
many  intermediate  forms  between  the  typical  blood- 
plata  and  the  ordinary  red  corpuscle,  especially  in 
certain  pathological  conditions  —  after  a  severe  hem- 
orrhage, for  iustauoe.     Under  these  conditions,  Hay- 


em states  that  the  plates  become  more  abundant, 
and  gradually  return  to  their  normal  proportion  as 
the  number  of  red  corpuscles  increases.  In  the  main, 
these  statements  are  confirmed  by  Mayet;  but,  as  we 
have  said,  the  similarity  in  form,  and  the  presence 
of  haemoglobin,  are  denied  by  others,  especially  Biz- 
zozero;  and  neither  Bizzo^ero  nor  Laker  was  able  to 
detect  any  intermediate  forms  between  the  blood- 
plates  and  the  red  corpuscles.  Perhaps  the  most 
interesting  result  that  has  come  out  of  the  study  of 
these  elements  is  the  knowledge  of  the  impoKant 
part  they  take  in  the  coagulation  of  blood.  This 
property  has  been  thoroughly  investigated  by  Bizzo- 
zero.  His  conclusions  may  be  briefly  stated  as  fol- 
lows. Liquids  which  have  a  tendency  to  prevent 
coagulation  also  preserve  the  blood-plates  more  or 
less  completely  from  destruction.  Experiments  made 
upon  blood  kept  within  the  living  blood-v^sel  show 
that  as  long  as  the  blood  remains  uncoagulated  the 
blood-plates  are  unchanged,  while  the  rapid  coagu- 
lation of  portions  of  ^the  blood  removed  from  the  ves- 
sel is  always'precedetl  by  a  destruction  of  the  plates 
and  the  forruation  from  tbem  of  granular  masses. 
When  a  drop  of  blood  is  whipped  with  small  threads 
for  about  fifty  seconds,  the  threads  withdrawn, 
washed  gently  in  .76  %  sodium-chloride  solution,  and 
then  examined  under  a  microscope  in  the  methylated 
soda  solution,  they  are  B^^n  to  be  covered  with  a 
layer  of  plates,  together  with  some  white  corpusclee. 
If  the  whipping  is  continued  longer,  the  plates  are 
converted  into  a  granular  mass,  and  covered  wltli  a 
layer  of  fibrin e^  If  this  process  is  reversed,  and  a 
slow  stream  of  blood  is  allowed  to  pass  over  a  thread 
watchett  under  the  microscope,'  the  different  stages 
of  the  process  can  be  observed, — the  deposition  of 
the  plates,  their  fusion  into  a  granular  mass,  and  the 
subsequent  formation  of  ftbrine.  When  one  of  these 
threads,  to  which  the  blood^ptates  and  a  few  red  and 
white  corpuscles  an?  adhering,  is  added  to  a  liquid 
containing  the  two  fibrtne  factors,  but  not  fibrine 
ferment,  coagulation  takes  place.  That  this  coagula- 
tion is  not  owing  to  the  thread  or  to  the  red  corpus- 
cles b  easily  demonstrated:  it  must  result  from  the 
addition  of  either  the  white  corpuscles  or  the  blood- 
plates.  When,  however,  bits  of  tissues  rich  in  leuco- 
cytes—such as  the  spleen,  lymph-glands,  medulla  of 
bone  —  are  added  to  the  aix^ve  liquid,  no  coagulation 
at  all,  or  else  a  very  imperfect  coagulation,  follows. 
The  inference,  then,  is,  that  tbe  coagulation  in  the 
first  case  results  from  the  addition  of  tbe  blood-plates. 
In  his  latest  communication,  Bizzozero  states,  that  if 
to  a  few  drops  of  peptonized  plasma,  which  coagu- 
lates very  slowly,  some  water  or  carbon  dioxide  Is 
added,  and  the  preparation  is  examined  under  the 
microscope,  the  blood-plates  will  be  seen  collected 
into  large  heaps  in  which  the  Individual  blood-plates 
may  still  be  recognized.  In  a  few  minutes  the 
plates  fuse  together  into  a  granular  mass  which  be- 
comes vacuolated,  and  at  this  moment  coagulation 
begins.  From  the  periphery  of  the  granular  heaps 
hundreds  and  thousands  of  fine  processes  radiate,  and 
form  a  network  which  slowly  spreads  Into  the  sur- 
rounding plasma. 


48 


SCIENCE. 


[Vol.  IIL,  N<k  40. 


Bizzozero  attributes  the  origin  of  thrombi  in  blood- 
vessels to  the  destruction  of  these  corpuscles.  He 
has  been  able  to  watch  the  process  of  formation  in 
the  mesenteric  vessels  of  living  animals  when  a  lesion 
of  the  walls  of  the  vessels  was  produced  in  any  way. 

In  the  blood  of  animals  with  nucleated  red  c<)r- 
puscles,  Hayem  has  described  a  form  of  corpuscle 
which  has  properties  analogous  to  those  possessed 
by  the  blood-plates  of  mammals.  These  corpuscles 
may  be  preserved  for  study  by  the  use  of  the  liquids 
mentioned  above.  They  are  colorless,  nucleated, 
slightly  flattened  bodies,  be^uriug  a  general  resem- 
blance in  shape  to  the  red  corpuscles,  though  usually 
more  elongated  at  one  or  both  of  the  poles.  They 
vary  greatly  in  size,  but  as  a  rule  are  somewhat  larger 
than  the  white  corpuscles.  They  are  distinguished 
from  the  white  corpuscles  mainly  by  a  difference  in 
form  and  by  the  changes  which  they  undergo  after 
the  blood  has  been  shed.  The  white  corpuscles  are 
always  more  or  less  spherical,  while  the  plates  are 
flattened  disks.  After  the  blood  has  been  shed,  they 
become  exceedingly  viscous,  and  form  granular 
masses  from  which  fibrous  processes  radiate.  Their 
functional  value  in  coagulation  appears  to  be  the 
same  as  that  of  the  blood-plates  in  mammals  with 
non-nucleated  rod  corpuscles. 

William  H.  Howell. 


THE   COMSTOCK  LODE. 

Geology  of  the  Conutock  lode  and  the  Washoe  dis- 
trict. By  George  F.  Becker.  (Monographs 
U.S.  geol.  surv.,  ill.,  with  an  atlas.)  Washing- 
ton, 1882.     422  p.     4°. 

The  appearance  of  the  second  of  the  new 
series  of  monographs  published  by  the  U.  S. 
geological  survey  will  be  greeted  with  pleasure 
by  the  jscientiftc  world,  not  only  on  account 
of  the  amount  of  new  information  it  contains 
regarding  the  geolo^cal  and  physical  character 
of  one  of  the  most  important  ore-deposits  on 
the  globe,  but  also  as  an  index  of  the  increas- 
ing interest  which  is  being  taken  in  this  coun- 
try in  a  very  important  but  comparatively  new 
branch  of  geological  research.  Becker's  report 
contains,  with  perhaps  one  exception,  the  most 
considerable  contribution  yet  made  by  an  Amer- 
ican to  microscopical  petrograph}',  and  deserves 
for  this  reason,  aside  fVom  its  other  merits,  high 
commendation. 

Referring,  for  a  historical,  economic,  and 
technical  treatment  of  the  Comstock  lode,  to 
the  works  now  in  preparation  by  Messrs. 
Lord  and  Eckart,  the  author  devotes  himself 
to  a  purel}^  scientific  investigation  of  this  inter- 
esting region.  A  r^um4  of  the  results  reached 
by  von  Richthofen,  Zlrkel,  King,  and  Church, 
is  given,  which  is  followed  by  a  detailed  de- 
ficription  of  the  rocks  in  connection  with  which 
the  ore-deposits  occur.    This  work  is  carefully 


done,  and,  notwithstanding  a  very  apparent 
lack  of  acquaintance  with  the  literatare  and 
many  important  methods  of  modem  petrogra- 
phy, is  a  valuable  contribution  to  the  subject. 
For  instance :  the  actual  presence  of  the  sos- 
pccted  sodalite  in  the  granite  might  easily  have 
been  placed  beyond  a  doubt  by  a  simple  mi- 
crochemical  test.  Again  :  the  measurement  of 
extinction-angles  would  have  been  much  more 
satisfactory  had  they  been  made  on  cleavage 
pieces  fh)m  their  isolated  powder  instead  of  in 
the  sections ;  while  Boricky's  test  would  cer- 
tainly have  yielded  as  good  results  as  Szabo'e. 

The  variety  of  rocks  in  the  area  studied  is 
very  great,  comprising,  in  order  of  their  agee, 
granite,  metamorphics,  granular  diorite,  por- 
phyritio  diorite,  metamorphic  diorite,  quarts- 
porph}Ty,  earlier  diabase,  later  diabase,  earlier 
hornblende  andesite,  augitc  andesite,  later  horn- 
blende andesite,  and  basalt.  None  of  these 
exhibit  in  their  occurrence  or  structure  any 
thing  very  striking  or  abnormal,  if  we  except 
the  sodalite  in  the  granite,  whose  presence  is, 
however,  left  ver}-  doubtful.  Of  especial  inter- 
est are  the  decomposition  processes,  whidi 
have  altered  the  rocks  in  the  area  between  the 
Comstock  and  Occidental  lodes  almost  past 
recognition.  These  are  thought  to  be  due  to 
solfataric  action,  which  was  not  earlier  than 
the  eruption  of  the  later  hornblende  andesite ; 
and  they  have  received  a  good  share  of  the 
author's  attention.  All  the  rocks  of  this  area 
are  equally  decomposed  ;  and,  in  the  case  of  all, 
the  same  minerals  have  undergone  the  same 
alteration.  Hornblende,  augite,  and  mica 
change  into  chlorite,  and  this  in  turn  gener- 
ally to  epidote,  though  sometimes  to  a  mixture 
of  quaitz,  calcite,  and  limonite.  The  felspar 
becomes  filled  with  secondary  fluid  inclusions) 
and  finally  forms  a  mass  of  calcite,  quarts, 
and  a  substance  of  unknown  character,  which, 
according  to  the  author,  is  certainly  not  kao- 
line. 

By  far  the  most  interesting  results  of  the 
author's  studies,  from  a  petrogrnphieal  stand* 
point,  are  those  arrived  at  in  reference  to  the 
origin  and  nature  of  that  much-discussed  rock- 
type,  propylite.  As  is  well  known,  this  name 
was  given  by  von  Richthofen  to  certain  earij 
tertiary,  andesitic  rocks  of  Hungar}*,  possess- 
ing a  fibrous  green  hornblendic  constituent  and 
a  granitic  habit.  Both  von  Richthofen  and  Zir- 
kel  regarded  the  Washoe  district  as  a  locality 
where  this  type  was  especially  well  developed  ; 
and  the  present  author  entered  upon  his  work 
fully  convinced  of  the  correctness  of  their 
views.  All  the  more  interesting,  then,  is  the 
fact  that  a  careful  and  elaborate  study  of  the 
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very  rocks  forced  him  to  the  opinion  that  pro- 
pylite  has  no  nght  whatever  to  be  regarded  as 
an  independent  rock-tjpe,  hut  13  always  an 
allerntion  product  of  diabase,  diorite,  or  aude- 
site,  by  the  change  of  the  bisilicates  to  iiralite 
or  cblonte. 

In  chapter  iv.  the  author  diBcuseea  theo- 
retically the  structnral  rosult^  of  faulting.  He 
regards  the  schistose  structure,  so  often  ob- 
served in  the  audesite,  as  the  result  of  faulting 
under  intense  lateral  pressure^  and  shows  that 
Buch  sheets  would  naturally  tend  to  arrange 
themselves  in  a  logarithmic  curve,  as  seems  to 
be  the  case  at  the  Comstoek. 

The  chapter  on  chemistry  is  not  very  satis- 
factory'. But  few  new  rock  analyses  are  offered, 
and  none  are  ably  discussed  in  connection  with 
the  microscopic  diagnosis.  The  finding  of  very 
small  quantities  of  ore  in  the  accompanying 
rocks,  especially  the  diabase,  would  seem  to 
suggest  just  the  reverse  course  of  reasoning 
from  that  adopted ;  and  certainly  none  of  the 
facts  presented  appear  to  warrant  the  sup- 
planting of  von  Richthofen's  theory,  t!mt  the 
ores  came  from  great  depths,  by  one  ascribing 
their  deposit  to  segregation  produced  by  ordi- 
nary solvents  (hydrogen  sulphide  and  carbon 
dioxide)  from  the  rocks  at  the  side  of  the  lode. 

The  discussion  of  the  heat-phenomena  of 
the  lode  receives  especial  attention  in  chapter 
vii.  The  rapid  increase  of  temperature  is  well 
known  to  be  one  of  the  great  hinderances  in 
working  the  mines,  being  nearly  double  the 
average  observed  elsewhere.  This  has  been 
accounted  for  by  some  by  chemical  action: 
as,  for  instance,  the  oxidation  of  ppite,  or 
the  kaolinization  of  felspar.  The  author  con- 
eludes,  however,  in  light  of  the  careful  experi- 
ments conducted  by  Dr»  Barns  in  reference  to 
the  latter  theory,  that  such  an  explanation  is 
untenable ;  and  that  the  source  of  the  heat 
must  be  sought  in  former,  and  not  entirely 
extinct,  volcanic  activity. 

The  observations  of  Dr.  Barns,  bearing  on 
the  electrical  activity  of  ore-bodies,  are  re- 
corded in  chapter  x.  They  relate  as  well  to 
the  deposits  at  Eureka  a^  to  those  in  the  Com- 
t stock,  and,  while  not  directly  productive  of 
results  of  practical  ImjKjrtance  to  the  pro- 
spector or  miner,  possess  a  very  considerable 
Bcientific  interest. 

The  execution  of  the  plates  and  maps  is  up 
to  the  usual  high  standard  of  the  survey  pub- 
lications. The  chromolithographic  representa- 
tioufi  of  rock-sections  in  polarized  light  are 
particularl}'  successAil,  and,  as  far  as  my  expe- 
rience reaches,  are  the  best  of  the  kind  yet 
produced  anywhere. 


MARTIN'S  ELEMENTARY  PHYSIOLOOr. 

The  htitnan  batJyr  an  eUmentartf  text-book  cf  anatmn^^ 
phyuolom,  and  kyqiene.  By  H.  NfiWfiLL  Mar* 
TIN,  New  York,  Holt,  1883.  11  +  355  p.,  i  pL, 
illustr.     10**. 

This  volume  forms  the  second  volume  in 
the  *  American  scientific  senes,  Briefer  course,' 
published  by  the  Messrs.  Holt.  It  is  an 
abridgment  of  a  larger  work  by  the  same 
author,  and  is  intended  for  use  in  schools  and 
academies.  The  demand  for  such  a  book, 
and  the  ditHcuUy  of  preparing  one,  are  well 
known  to  any  one  who  has  sought  in  vain, 
among  the  numerous  text-books  now  in  the 
market,  for  one  really  scientific,  and  suited  to 
the  age  and  needs  of  his  pupils.  It  is  a  book 
of  about  three  hundred  and  fifty  pages,  but 
how  it  could  well  have  been  made  smaller  we 
do  not  see.  The  language  is  simple,  the  style 
clear,  and  the  book,  at  the  same  time,  easily 
comprehensible  and  thoroughly  seientilic.  It 
is  elementar}^  without  being  superficial.  The 
essential  facts  are  j>ointcd  out  to  the  pupil 
without  taxing  his  memory  with  a  mass  of 
unimportant  details,  or  vexing  him  with  con- 
fiicting  theories  on  unsettled  questions.  At  the 
end  of  each  chapter  these  are  condensed,  and 
their  connection  shown  in  a  brief  summary, 
which  ai<ls  the  memory,  and  excites  the  interest 
of  the  pupil.  From  the  physiological  facts  are 
dedutx'd  the  most  important  laws  of  hygiene, 
while  the  student  gains  glimpses  of  wider  fields 
of  anatomy  and  zoology  in  the  footnotes. 

A  new  and  most  important  characteristic  of 
the  work  is  the  series  of  directions  to  teachers 
for  demonstrating  on  frogs  and  rats  the  main 
outlines  of  anatomy,  and  for  physiological  ex- 
periments accompanying  each  chapter.  These 
are  all  clearly  explained,  and  easy,  yet  it  is 
to  be  feared  that  they  will  be  neglected  by 
three- fourths  of  the  teachere  using  the  book. 
Their  importance  might  well  and  justly  have 
been  far  more  strongly  urged  in  the  preface. 
We  hear  every  year  less  of  the  objections  to 
such  dissections.  The  great  difficulty  is,  that 
most  of  the  teachers  in  our  schools  and  acade- 
mies have  been  taught  ph3*8iology  in  the  old 
way  ;  and  many  of  them  have  never  even  seen 
the  inside  of  a  frog.  The3'  greatly  over-esti- 
mate the  difficulties  of  such  dissections  and 
experiments,  and  do  not  appreciate  that  the 
sight  of  the  real  organ  or  process  is  worth 
more  to  the  pupil  than  an  hour's  study  of  text- 
books or  charts.  If  the  teacher  will  once  try 
fairly  the  experiment  of  following  these  direc- 
tions, he  will  be  surprised  at  the  small  amount 
of  extra  work  caused,  and  at  the  enthusiasna 
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which  they  call  forth  in  his  class.  The  figures 
of  the  book  are  large  and  clear :  in  one  or  two 
of  the  plates  so  much  has  been  attempted  that 
the3'  appear,  at  first  sight,  confhsed ;  but  this 
is  a  slight  blemish  in  a  book  worthy,  in  other 
respects,  of  all  commendation.  The  book  is 
well  fitted,  in  the  language  of  the  author  in  his 
preface,  to  *'  prepare  the  student  for  the  work 
of  subsequent  daily  life  by  training  the  observ- 
ing and  reasoning  faculties." 


PACKARD'S  BRIEFER  ZOOLOGY. 

Zodloqy.     By  A.  S.  Packard,  jun.     New  York, 
^o/f,  1883.     6+334p.,iUustr.     16o. 

TuE  Zoolog}'  of  the  same  series  as  the  pre- 
ceding is  also  an  abridgment  of  and  intro- 
ductory to  the  larger  text-book  by  the  same 
author.  Of  the  315  pages  of  the  text,  only 
130  are  devoted  to  invertebrates:  of  the  180 
pages  devoted  to  vertebrates,  many  are  occu- 
pied by  large  and  very  ornamental  but  hardly 
useful  pictures.  Of  about  300  cuts,  90  are 
devoted  to  birds  and  mammals,  and  40  to  fish : 
of  these  a  few  are  anatomical,  the  rest  illus- 
trations. The  removal  of  many  of  these  cuts 
would  leave  room  for  more  print,  without  affect- 
ino"  the  attractiveness  of  the  book.  The  book 
islntended  for  young  pupils,  and  yields  to  the 
common  prejudice  that  birds  and  mammals  are 
most  interesting  to  this  class.  Yet  precisely 
these  animals  come  least  within  their  reach, 
and  their  study  of  birds  especially  involves 
far  more  memorizing  than  observation  on  the 
part  of  most  3'oung  pupils.  These  same  pu- 
pils, in  one  afternoon  excursion,  could  collect 
scores  of  insects,  in  which  Professor  Packard, 
as  his  other  books  show,  could  easily  interest 
them.  But  to  insects  proper  only  16  pages 
are  devoted.  Here  a  few  pages  of  tables  for 
determining  the  families,  at  least  with  one  or 
two  of  the  most  common  and  familiar  species 
as  examples  under  each,  would  encourage  the 
young  student  to  new  search  and  obser\'a- 
tion.  ,     , 

Of  most  of  the  lower  types  and  classes  the 
young  student  sees  generally  only  one  or  two 
specimens,  if  any.  Here  clear,  sharp,  and  exact 
definitions  are  needed  to  enable  him  to  distin- 
guish between  essential  and  non-essential  char- 
acters. These  we  miss ;  and  here,  as  under 
certain  types  in  the  larger  text-book,  the  stu- 
dent becomes  bewildered  in  the  attempt  to 
burden  his  memory  with  a  mass  of,  to  him, 
equally  important  Oata.  This  is  especially 
noticeable  in  the  treatment  of  the  difficult  type 
of  the  Coelenterata,  but  more  or  less  marked 


elsewhere.  The  points  of  affinity  and  differenoe 
between  the  succeeding  types  and  the  strnc- 
tural  characteristics  which  form  the  basis  of 
classification  in  the  subdivision  of  those  types 
are  not  clearly  or  sharply  stated.  There  are 
no  grand  outlines  to  direct  the  student's  atten- 
tion. In  a  text-book  intended  exclusively  for 
use  in  the  laboratory,  it  is  perhaps  admissible 
that  t}'pical  and  specific  characteristics  should 
appear  side  by  side,  and  with  equal  emphasis  ; 
in  a  tex^book  designed  largely  for  use  in  the 
classroom  as  well,  it  is  a  great  defect.  These 
outlines  are  little,  if  any,  clearer  in  the  abridg- 
ment than  in  the  larger  book.  The  anatomical 
outs  are  generally  good,  but  they  are  most  of 
them  small,  much  smaller  than  those  of  the  elk 
or  moose ;  and  in  some  of  them  so  much  has 
been  attempted  that  the  organs  are  sometimes 
diflScult  to  trace.  Larger  and  more  schematio 
drawings  would  have  been  more  useful.  Bar- 
ring certain  of  these  defects.  Professor  Pack- 
ard's larger  work  is  the  best  text-book  which 
we  have  for  use  in  our  higher  schools  and  col- 
leges, but  it  certainly  has  not  been  improved 
by  abridgment. 


MARIE'S  HISTORY  OF  THE  SCIENCES. 

Histoire  des  sciences  mathiimatiques  et  physioues.  Par 
M.  Maximilien  Marie.  Tome  I.  De  Thalto 
kDiophante.  Paris,  (7atiMi«r- 7i7/ar«,  1883.  286 
p.     8°. 

This  volume  is  devoted  to  the  mathematics 
of  the  Greeks,  and  covers  nearlv  a  thousand 
years  (640  B.C.  to  825  A.D.). 

The  author  di\ides  this  time  into  three  peri- 
ods, roughly  distinguished  by  the  nature  of  the 
work  done  in  geometry ;  the  first  period  (640 
B.C.  to  310  B.C.)  being  that  in  which  no  at- 
tempt was  made  to  apply  arithmetic  to  geome- 
try, but  exclusive  attention  was  given  to  dealing 
with  and  comparing  concrete  magnitudes  with- 
out reference  to  their  numerical  measures. 
During  the  second  period  (310  B.C.  to  150 
B.C.),  numerical  measures  of  complex  magni- 
tudes began  to  be  investigated,  —  for  example, 
Archimedes  obtained  a  flrst  approximation  fop 
the  ratio  of  the  circumference  of  the  circle  to 
its  diameter ;  but  the  numerical  work  was  merely 
incidental,  and  was  usually  suggested  by  some 
problem  connected  with  astronomy :  while,  ia 
the  third  period  (150  B.C.  to  325  A.D.),  rea- 
soning on  concrete  magnitudes  began  to  be 
largely  replaced  by  reasoning  on  their  measures, 
and  geometry  developed  mainly  in  the  direction 
of  trigonometry. 

At  the  beginning  of  the  history  of  each  of 
these  periods  is  an  introductory  chapter  eon- 
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tainiog  a  brief  rhumi  of  the  principal  char- 
acteristics of  the  period,  together  with  a  short 
account  of  the  progress  made  during  the  period 
in  each  of  the  branches  of  the  mathematical  sci- 
ence of  the  time,  —  geometry,  arithmetic,  phys- 
ics^ and  astronomy.  This  is  followed  by  the 
biographies  of  the  mathematicians  and  physi- 
cists of  the  period  and  an  analysis  of  their 
work. 

The  three  introductory  chapters,  taken  to- 

kgether^  form  a  short  and  interesting  history  of 

I  Greek  mathematics;  while  the  biographies  are 

[  sufQciently  fuU^  and  the  analyses  are  remai'ka- 

blj  clear  and  concise. 


SECONDARY  BATTERIES. 

The  ehemistfy  of  (he  secondaty  hatieries  of  Plantt  and 
Faure.  By  J,  H.  Gladstone  and  Alfbkd 
TftiJiic.  London,  i/acmt//an  |r  Co.,  188^.  (Na- 
ture series.)     11  +  59  p.     16°* 

The  valuable  papers  of  Gladstone  and  Tribe, 
originally  printed  in  Nature^  have  been  pub- 
lished in  a  collected  form  in  the  present  volume, 
I  which  contains  much  information  us  to  the 
chemical  actions  going  on  in  the  Plants  and 
Fanre  batteries.  In  successive  chapters  the 
authors  consider  the  subjects  of  local  action, 


the  chemical  changes  occuning  in  the  charge 
and  discharge  of  the  cell,  the  function  of  the 
sulphate  of  lead  formed,  and  some  minor  top- 
ics. The  chapter  devoted  to  the  function  of 
the  sulphate  of  lead,  which  the  authors  have 
shown  to  be  formed  in  the  normal  action  of 
the  battery,  is  especially  interesting.  In  the 
formation  of  a  Faure  cell,  sulphate  of  lead, 
originally  produced  by  local  action,  is  oxidated 
to  a  peroxide  on  one  plate,  and  reduced  to 
spongy  metallic  lead  on  the  other ;  and,  when 
the  cell  is  discharged,  lead  sulphate  is  finally 
produced  on  both  plates.  On  recharging  the 
battery,  the  authors  consider  that  the  lead  sul- 
phate is  again  oxidated  on  one  plate,  and 
reduced  on  the  other,  as  when  the  cell  was 
originally  formed,  —  a  point  which  is  a  very 
practical  one,  as  the  lead  sulphate,  if  not  oxi- 
dated, will  soon  prove  fatal  to  the  usefulness  of 
the  cell.  This  view,  announced  in  the  original 
papers,  is  substantiated  by  a  number  of  recent 
experiments,  notwithstanding  the  doubts  that 
have  been  thrown  upon  it ;  so  that,  in  charging  i 
and  recharging,  the  plate  of  the  cell  is  not 
corroded,  it  is  also  shown  that  the  fact ' 
noticed  by  Flante,  that  elevation  of  tempera- 
ture facilitates  the  formation  of  the  cell,  is 
explained  by  the  more  rapid  formation  of  lead 
sulphate  under  these  conditions. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Taoax  brotlian'  instltutdy  PooglikeepiMi 

J>€e.  S. — Professor  W.  B.  Dwight  gave  the  results 
of  a  recent  re^examination  by  himself  of  Van  Duzer*8 
Iron-mine^  Cornwall  aUitlan»  Orange  coiuily,   N.Y. 
Here  a  low  ridge  presents  a  ted  rock  of  sandstone  and 
coDglomerate,  running  into  red  shales  to  the  souths 
in  contact  conformably  with  a  highly  fossillferoiu 
Ihaaestone  in  nearly  vertical  layers.    No  other  com- 
Hnation  of  the  kind  Is  apparent  in  this  region ^  and 
thsn  wai  much  speculation  among  early  geologists 
•a  to  the  horkon.    W.  6.  Kogera  called  the  red  rock 
fibetriassico-jurassic  sandstone;  Dr.  W.  Horton  con- 
sidered it  the  Medina  group,  and  assigned  the  lime- 
stone some  place  lower;  Prof,  Mather,  with  some 
[doubt,  ccncurred  with  Horton,  and  further  assigned 
Elbe  Umeatone  to  the  Catskill  sbaly  limestone.    Prof, 
"Dwight,  aft^r  a  careful  study  of  the  locality,  is  satis- 
fied that  the  red  rocks  arc  of  the  Medina  epochs  and 
the  limestones  lower  Hehlerberg;  but  by  the  fossils 
^lie  identifleSf  in  addition  to  the  Catskill  shaly  lime- 
•tone»  the  tentacuUte  limestone  and  the  lower  pen- 
Ltamerous  groups.     He  finds  no  foundation  for  the 
Itatements  of  Horton,  indorsed  by  Mather,  that  the 
i  ore  occurs  in  layers  between  the  layers  of  lime- 
one.    On  the  other  hand,  it  Is  a  bed  of  Itmonlte 


formed  at  the  base  of  the  ridge  superficially,  as  in 
other  iron -mines  of  the  region,  by  the  decomposition 
of  the  red  ferruginous  shales  at  the  junction  with  the 
limestone* 

Five  hundred  and  sixty-two  specimens,  represent^ 
ing  various  departments  of  natural  history  and 
archeology,  were  reported  to  the  museum  by  the 
secretary. 

Fraaklin  iattitate,  Fhiladelphiib 

December  19.  —  A  special  committee,  appointed  to 
consider  the  propriety  of  recommending  the  c<^unc|ls  of 
the  city  of  Philadelphia  to  pass  an  ordinance  requir- 
ing steam-engineers  to  pass  an  ejEamination  and  to  , 
be  provided  with  a  license,  as  evidence  of  their  com-^ 
potency,  made  majority  and  minority  reports;  the 
first  taking  the  view  that  such  action  on  the  part  of 
the  society  would  he  inexpedient,  afid  the  latter 
recommending  such  action.  The  reports  were  freely 
discussed,  jtro  and  con;  and  the  subject  was  post- 
poned for  final  action  until  the  stated  meeting  in 
January, 

Mr.  G,  Morgan  Eldddge  then  read  a  paper  on  *  Thi 
British  patent  designs  and  trade-marks  act  of  18881 
as  affecting  American  inventors,'  explaining  the  pro* 
visions  of  the  new  law  to  go  Into  operation  on  the  1st 
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of  January,  1884,  and  especially  clearing  up  many 
points  wherein  the  technical  journals,  which  had 
favorably  reviewed  its  provisions,  had  erred. 

Prof.  E.  J.  Houston  introduced  Mr.  Patrick  B. 
Delaney  of  New  York,  who  thereui>on  described  in 
detail  his  lately  invented  system  of  synchronous- 


multiplex  telegraphy,  illustrating  the  same  with  the 
aid  of  detail-drawings  and  lantem-slidea  of  eMentlal 
portions  of  his  apparatus.  Mr.  Delaney's  system,  as 
thus  far  perfected,  permits  of  the  sending  of  seventy- 
two  separate  and  distinct  messages  over  a  single  wire 
simultaneously. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVBBNMBNT  OBOANIZATION8. 

Geologiotl  nurvey. 

Geological  field-work.  —  Mr.  J.  S.  Diller,  in  his 
reconnaissance  of  the  Cascade  Kange,  passed  through 
the  Dalles,  at  the  north  end  of  the  range,  and  fol- 
lowed it  southward  into  California.  The  following 
Is  an  abstract  of  the  preliminary  report  made  by  him 
to  Capt,  C.  E.  Dutton,  who  has  charge  of  the  investi- 
gation of  the  volcanic  rocks  of  that  region.  Ande- 
sites  and  basalts  are  found  on  the  west  side;  and 
at  Oregon  City  Uie  lavas  have  a  thickness  of  three 
hundred  feet.  The  massive  rocks  stretch  far  south- 
ward towards  Salem;  and  on  them  rest  extensive 
alluvial  deposits  which  form  fertile  plains  in  the  val- 
ley of  the  Willamette,  French's  Prairie  being  one 
of  them.  Between  Salem  and  Albany  the  eruptive 
rocks  also  occur;  but  at  Jefterson,  a  short  distance 
north  of  Albany,  the  miocene  sandstone  occurs,  and 
is  extensively  used  in  the  neighborhood  for  build- 
ing-purposes. From  Albany  to  Eugene  City,  both 
eruptive  rocks  and  the  miocene  sandstones  occur, 
the  latter  being  well  exposed  at  Springfield  and 
before  reaching  the  Calapooia  Mountains.  Thirty- 
five  miles  south  of  Eugene  City  the  miocene  sand- 
stone is  frequently  penetrated  by  basaltic  and  other 
eruptive  rocks.  Near  Cottage  Grove  the  sandstone 
resembles  somewhat  a  tufa,  but  contains  coal,  like 
the  miocene  north-east  of  Lebanon.  Coal  with  a 
thickness  of  five  feet  is  said  to  occur  at  the  great 
bend  of  Pit  River,  but  was  not  seen  by  Mr.  Diller, 
as  he  did  not  visit  the  locality.  The  Calapooia  Moun- 
toins  are  made  up  mainly  of  recent  volcanic  rocks, 
especially  on  the  north  side.  Fragmental  rocks  are 
found  on  the  south;  but  whether  they  are  paleozoic, 
or  not,  remains  in  doubt.  These  beds  extend  to  near 
Oakland,  where  well-marked  tertiary  api)ears.  South 
of  Rosebury  is  a  belt  two  miles  in  width,  of  olivine 
enstatite  rocks,  altered,  for  the  most  part,  into  serpen- 
tine. It  is  bounded  on  the  south  by  a  highly  tilted 
conglomerate,  which  resembles  the  millstone  grit  of 
the  Alleghanies.  No  fossils  were  found  in  it,  but  on 
petrographical  grounds  it  was  referred  to  the  creta- 
ceous, which  Mr.  Diller  says  has  not  been  record 

rated  by  a  belt  of  crystalline  stratified  rocks  -the 
eastward  continuation  of  the  Rogue  River  Moun 
tains  South  of  Myrtle  Creek,  sehis^seSs  icZ 
f.  r  '.  *'!?!?  ^^^^"^^^  branch  of  Umqua  R  ver 
to  Caflonville,  where  crystalline  schistose  ricks  for^ 
the  prominent  mountain  ridge  through  T^ich  t^ 
gorge  of  Canon  Creek  is  cut.  \hese  Sks  il'^e- 


trated  by  a  granite  which  has  probably  been  land- 
surface  for  a  long  time.  This  granite  outcropt  fre- 
quently in  southern  Oregon  and  northern  CalifomlA, 
especially  in  the  Siskiyou  MounUins,  which  are  prin- 
cipally made  up  of  it :  it  also  forms  Trinity  Moun- 
tain and  Castle  Rock. 

The  crystalline  rocks  representing  the  eastern  pro- 
longation of  the  Itogue  River  Mountains  are  limited 
on  the  south  by  the  supposed  cretaceous  rocks  of 
Rogue  River  valley.  Mr.  Diller  thinks  that  both 
cretaceous  and  tertiary  rocks  are  embraced  in  the 
section  seen  on  the  north-east  side  of  Stewart's 
Creek  (a  tribuUry  of  liogue  River  extending  east- 
ward from  Jacksonville).  These  rocks  extend  Into 
California,  where  they  are  covered  by  the  great  flow 
of  recent  eruptive  rocks  in  the  plain  north  of  Mount 
Shasta. 

Little  Shasta  valley,  especially  between  Shasta  post- 
office  and  Mount  Shasta,  is  an  extensive  plain  cot- 
ered  by  a  flow  of  basic  lava  like  that  on  the  great 
plain  cast  of  the  Cascade  Range  in  central  Oregon. 
Mount  Shasta  rises  above  a  similar  plain. 

At  the  Haystacks,  a  short  distance  north  of  the 
base  of  Shasta,  granite  f>ccur8.  Between  Moont 
Shasta  and  Lassen s  Peak,  Cambrian,  mesozoic,  and 
tertiary  occur.  Around  the  eastern  base  of  Shasta  to 
Burney  valley,  and  westward  over  the  mountain 
crest  to  Buzzard  Roost,  little  else  is  seen  than  basic 
volcanic  rocks.  Four  miles  west  of  Fumaceville  the 
road  leaves  Cow  Creek,  and  ascends  to  the  'plain/ 
which  is  covered  with  angular  lM>wlders  and  thin  soil 
underlaid  by  coarse  conglomerate.  From  Buzzard's 
Roost  a  cafion  along  Cow  Creek  is  cut  in  carbonifer* 
ous  limestone  and  other  altered  scdimenUry  rocks. 

At  Fumaceville,  in  the  metaniorphic  rocks  found 
west  of  the  limestone,  mining  operations  have  been 
carried  on;  but  at  present  the  oi>enings  are  deserted. 
Farther  west,  cretaceous  (?)  strata  come  in,  dipping 
towards  the  Sacramento;  and  above  them,  tertiary 
rocks  full  of  fossils.  The  latter  extend  to  the  alluTlal 
plain  of  the  Sacramento.  ^  „    ^ 

The  Cascade  Range,  constituted  almost  wholly  of 
basic  lavas,  is  a  low,  broad  arch,  not  less  than 
seventy-five  miles  in  diameter,  rising  from  3,800  Isfl* 
at  Summit  Prairie,  near  Mount  Rood,  t«  5,e(K)  feet  at 
Crater  I  ake  Alx>"t  the  head  of  Deschutes  River  the 
generalVlain,  which  more  or  less  gradually  meigea 
into  the  slope  of  the  mountains,  has  a  height  of  4,705 
fee^  ThXghout  Oregon  this  plain  lies  about  a 
thousand  feet  ^clow  the  general  ^^^^ 
and  Imth  are  formed  of  lava  sheets  ansing  fma 
£yx^L^ions.    There  are  numerous  topog^pM. 


Jastaby  11,  ISAt.l 


SCIENCE. 


53 


cal  etenients  on  ibe  broad  arch  produced  by  local 
extrtisions»  or  subsequent  erosion;  lava  bavitig  lioen 
poured  from  many  crattirs  that  rise  from  eiglit  liuij- 
dred  lo  eiglit  thousimd  feet  above  the  arch,  fonning 
tktk  Irregular  aeries  of  ridges  having  here  and  there  a 
radiiJ  arrangement.  Some  are  on  a  Line,  as  if  from 
a  f^ommon  fissure;  but,  for  the  most  part^  they  are 
irregular  in  distribution.  The  great  i)eakA  of  the 
range  are  all  remnants  of  old  craters.  The  larger 
ones  form  the  moat  prominent  peaks  of  the  system, 
and»  aUhough  post-mlocene  in  age,  arc  older  than 
many  of  the  smaller  ones,  which  are  mainly  cinder* 
cones,  which  retain  their  crater-form  more  or  leas 
|H3rfectly*  As  a  rule,  also,  the  latter  are  basaltic, 
while  the  chief  mass  of  the  larger  ones  is  andesUic* 

While  Pit  River,  and  perhaps  some  of  its  promi- 
nent tributaries,  as  well  as  the  Umqua  and  Hogue 
llTertf  are  examples  of  antecedent  drainage,  it  is 
probable  that  tlie  Klamath  and  Columbia  rivers,  with 
their  tributaries,  are,  in  part  at  least,  consequent 
However,  the  trip  was  too  hasty  to  make  completely 
trustworthy  observations  on  this  point* 

—  During  July,  August,  aiid  8«ptember,  Dr.  F.  V. 
Haydeu,  with  Dr.  A.  C.  Peaie  as  an  assistant,  made 
a  geological  reconnaissance  along  the  line  of  the 
Northern  Pacific  railroad  from  Bismarck,  Dakota,  to 
Helena^  Montana.  Oeoiogical  sections  were  made 
at  various  points,  especially  with  reference  to  the  line 
between  the  Fox  Hills  cretaceous  and  the  Laramie 
group.  Collections  of  fossil  plants  and  sliells  weni 
made  at  Sims,  Gladstone,  and  Little  Missouri,  in 
Dakota,  and  at  Glendive,  Miles  City,  Billings,  the 
Bull  Mountains,  Stillwater,  Livingston,  Bozemwi, 
and  other  placed,  in  Montana.  Tlie  various  cool- 
lufnes  along  the  line  of  the  road  were  visited  and 
examined,  as  were  also  the  borings  for  artesian  wells 
at  Bismarck,  Dakota,  and  at  Billings,  Montana. 

STATE  INSTITUTIONS. 
TTidvsrtity  of  E&oaas,  Lswnnos. 

The  new  chemical  laboratory.  —  The  regent*  of  the 
university  have  wisely  provided  for  the  increased 
growth  and  importance  of  the  chemical  department 
by  the  construction  of  a  building  for  laboratory  pur- 
poses. It  is  built  of  native  limestone,  witli  dressed 
stone  iind  brick  trimmings,  and,  as  may  be  seen  from 
the  engraving,  is  in  the  form  of  a  T* 

The  part  extending  east  and  west  is  80  by  35  feet, 
and  the  L  north  of  this  is  40  feet  square.  The  main 
laborator}'  and  lecture^roora  are  finished  to  the  rafters, 
and  all  the  rooms  on  the  main  floor  are  provided  with 
additional  tight  and  abundant  ventilation  by  sky- 
lights* The  ground-flr»or  rooms  are  12  feet  in  the  etear, 
and  well  lighted.  These  are  occupied  by  an  assay- 
'  room  with  crucible  and  mutlie  furnaces  and  complete 
Apparatus  for  the  fire  assay  of  ores,  and  also  by  labo- 
ratories for  blow-pipe  work. 

The  east  wing  of  the  main  floor,  which  is  14  feet  to 
the  eaves,  is  occupied  by  a  lecture-room,  seated  in 
amphiUteatre  style,  and  capable  of  accommodating 
from  80  to  100  studeu  t s.  In  addition  to  the  ventilating 
apparatus  al>ove  mentioned,  the  plan  includes  flues 


in  the  wall,  connected  with  hoodS|  and  lioods  in  the 
centre  of  the  main  laboratory,  wbleh  ftre  ventilated 
by  glazed  pipes  terminating  al)ove  the  roof. 


OttOUND-FUKlB  PLAH. 

A.  lire  MMfty  room:  B.  ■toreroom;  C,  meullargloiit  find  blow- 
pipe UboraLory ;  D,  wet  ftMmy  room. 

All  the  rooms  are  supplied  with  running  water,  and 
gas,  and  heated  by  steam*  The  laboratory  intended 
for  qualitative  students  has  over  25,000  cubic  feet  of 
air-space,  and  is  intended  for  54  students,  each  to  be 
supplied  witli  cupboards,  sets  of  reagent  bottles,  etc. 
The  tables  are  to  be  furnished  with  slate  tops,  and,  in 
the  quantitative  room,  with  filter*pumps. 


E^ 


Or 


I   "   ^     "J 


B 


^^   F^^ 


»¥COXD-rLOOR   PLAX. 

A,  wajhroom;  B,  lecturf-rootn ;  L\  storfroom;  D«  ipedAll«U* 
Ittbormtory;  E,  bAiancc  roum;  K,  profo««vr'»  olfioe;  G,  tiuall- 
tatlve  1*borotory ;  U,  porch,  t*  nUJrwJiy, 

Protection  from  fire  Is  insured  by  means  of  a  large 
tank  in  the  attic,  from  which  pipes  supply  the  differ* 
ent  rooms. 
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BwiUerland.    The  difference  of  levels  at  Triesto  and 
'  AmsterdaDif  measured  ttd  Silesia  and  Bavaria^  ap- 
pears to  be  0.5&  metre.    Each  of  these  fotir  results 
(0.72,  0.60,  O.SO,  and  0.59)  having  a  probable  error  of 
0,1  metre,  their  accordance  is  quite  satisfactory;  and 
we  may  admit  thus  that  the  average  level  of  the 
i^fediterranean  is  in  fact  lower  by  0.7  metre  than  that 
fof  the  Atlantic 

— Many  years  ago  the  late  Mr«  Leonard  Homer 
Dmmunicated  to  the  Royal  society  the  results  of  a 
eriea  of  borings  which  he  bad  caused  to  be  made  in 
||be  upper  part  of  the  delta  of  the  Kile,  with  a  view 
ascertaining  the  antiquity  of  the  civilization  of 
fSgypt    Since  that  time,  Flgari  Bey,  an  Italian  geolo- 
gist in  the  service  of  the  Egyptian  government,  has 
made  and  published  the  results  of  a  large  series  of 
borings  effected  in  different  parts  of  the  delta;  but 
his  work  is  hardly  on  a  level  with  the  requirementa 
of  modem  science.     It  has  been  thought  advisable, 
therefore,  by  the  British  government,  to  take  ad- 
vantage of  the  presence  of  lis  troops  in  Egypt  In 
order  to  carrj'  out  a  series  of  borings  across  the  mid- 
dle of  the  delta^  in  the  full  expectation  that  such 
borings,  if  made  with  proper  care,  and  carried  down 
to  the  solid  rock,  will  afford  information  of  the  most 
important  character,  and  will  throw  a  new  light  upon 
the  natural  and  civil  histor>'  of  this  unique  country, 
r  Instructions  have  been  sent  to  the  officer  command- 
t)g  the  engineers  to  undertalve  the  operations;  and  it 
i  hoped,  that,  before  long,  information  will  reach  us 
fhich  will  be  of  no  less  interest  to  the  archeologist 
^than  to  the  geologist. 

—  The  committee  of  the  British  association  for  the 
ivaocement  of  science,  consisting  of  Profs.  G.  H» 
)arwfn  and  J.  C«  Adams,  for  the  harmonic  analysis 
of  tidal  observations,  made  its  report  at  the  South- 
port  meeting  of  the  associatiou  last  year  (lS8o).    Pro* 
essor  Darwin,  who  is  the  author  of  the  report,  states, 
bat,  although  it  is  drawn  up  in  a  form  probably  dif- 
fering widely  from  that  which  it  would  have  had  if 
Professor  Adams   had   been  the  atithor,   the  latter 
grees  with  the  correctness  of  the  methods  pursued. 
he  general  scope  of  the  paper  is  to  form  a  manual 
for  the  reduction  of  tidal  observations  by  the  har- 
monic analysis  inaugurated  by  Sir  William  Thomson, 
ad  carried  out  by  the  previous  committee  of  the 
tiation;  and  it  is  intended   to  systematize   the 
^position  of  the  theory  of  the  harmonic  analysis,  to 
omplete  the  methods  of  reduction,  and  to  explain 
the  whole  process.    The   method   of    mathematic&l 
treatment  differs  considerably  from  that  of  Professor 
Thomson;  he  having  followed  in  particular,  and  ex- 
tended  to  the  diurnal   tides,   Laplace's   method  of 
eferring  each  tJde  to  the  motion  of  an  aatre  Jlcti/  in 
tie  heavens,  considering  that  these  fictitious  satellites 
\  helpful  in  forming  a  clear  conception  of  the  equl- 
^Ubrium  theory  of  tides.     Professor  Darwin,  however, 
having  found  the  fiction  rather  a  hlnderance  tlian 
otherwise,  has  departed  from  this  method,  and  con- 
dected  each  tide  with  an  *  argument,'  or  an  angle 
defeasing  uniformly  with  the  tiuie^  and  giving  by  its 
'"hourly  Increase  the   *  speed  *   of    the  tide.     In    the 


method  of  the  ostreM  flct^s,  the  *  speed '  is  the  differ- 
ence  between  the  earth's  angular  velocity  of  rotation 
and  the  motion  of  the  fictitious  satellite  amongst  the 
stars.  The  committee  practically  found  itself  engaged 
in  the  question  of  the  reduction  of  Indian  tidaJ  ob- 
servations; since  it  is  only  in  that  country  that  any 
exUL?nBive  system  of  observation,  with  systematic 
publication  of  results,  extsta.  Professor  Darwin  has 
discussed  the  entire  subject  with  Major  A.  W.  Bairdj 
R,B,,  the  officer  in  charge,  at  Poona,  of  the  tidal  de- 
partment of  the  survey  of  India;  and  their  general 
agreement  as  to  the  modifications  to  be  made  in  the 
notation  of  the  old  reports  appears  to  insure  a  har- 
monious course  of  future  procedure*  Major  Balrd 
returned  to  India  in  the  spring  of  1883,  and  lately 
began  revising  all  the  published  results,  so  as  to  bring 
them  into  the  uniform  system  here  recommended. 

—  The  southern  part  of  the  peninsula  of  California 
has  recently  been  explored  by  Dr.  H,  Ten  Kate,  who 
reports  {Bet.  (fethnoffr.^  ii.  321-:^26)  that  there  are  no 
longer  Indians  of  pure  race  dwelling  in  that  region. 
The  blood  of  the  ancient  Pericuis  and  Coras  flows,  it 
is  true,  in  a  great  number  of  m^tis;  but  they  resemble 
the  Spaniard  far  more  than  they  do  the  Indian.     In 
the  graves  of  the  dead  few  relics  are  found.     Here 
and  there  on  the  cliffs  are  rock-pa  hi  tings,  a  few  olj 
which  Dr.  Ten  Kate  reproduces.    The  paper  close 
with  the  account  of   a  discovery  in  Sonora.     M* 
Emeric  has  found  upon  the  shore  of  the  sea,  about 
ten  metres  above  tlie  water-mark^  under  inuumerablej 
blocks  of  lava,  objects  resembling  fishes  and  turtle 
cut  out  of  marble  and  a  hard  green  rock.    He 
found  several  stone  knives  smoothly  polished. 

—  The  Society  of  naturalists  of  Moscow  has  sent 
Kudriaotzeff  to  examine  hi  detail  the  geology  of  the 
region  drained  by  the  upper  waters  of  the  Oka.  Do- 
kuchaeff  undertakes  similar  studies  for  the  region 
traversed  by  the  Volga.  Both  those  investigations 
are  made  at  the  special  request  of  the  authorities  of 
the  provinces  named ;  and  their  results^  combined  with 
those  already  derived  from  the  studies  of  Eusslan 
geologists  for  other  districts,  will  go  far  toward  a  basisj 
for  a  satisfactory  geological  map  of  this  part  of 
Europe. 

—  The  calculation  by  Gladlsheff,  of  Stebnitzki's 
astronomical  data  for  the  posltiun  of  Ka-uchlt  Kala, 
the  capital  of  the  Merv  oasis,  has  been  concluded,  and 
places  it  In  37°  35'  19"  north  latitude,  and  60«>  27'  20'- 
east  longitude,  from  Paris,  —  a  position  tolerably  near 
that  derived  from  older  and  less  perfect  observations. 

—  Some  interesting  facts  regarding  the  public  col- 
lections of  American  archeology  in  the  United  States 
are  given  by  Henry  Phillips,  jun.,  in  a  paper  to  the 
American  philosophical  society.  Judging  by  this 
report,  there  are  six  museums  of  the  first  class  In  this 
country,  containing  upwards  of  five  thousand  speci- 
mens, —  the  Academy  of  natural  sciences  in  Philadel- 
phia, the  Davenport  academy  of  natural  sciences, 
the  National  museum  at  Washington,  the  Feabodf. 
museum  of  Aroerlcaa  archeology  and  ethnology  at| 
Cambridge,  the  Peabody  academy  of  science  at  Salem, 
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and  the  Wisconsin  historical  society  at  Madison.  To 
these  must  doubtless  be  added  the  American  museum 
of  natural  history  at  New  York,  and  the  Peabody 
museum  at  New  Haven,  from  which  he  received  no 
reports. 

Four  museums  should  apparently  be  grouped  in  a 
second  class  as  important  ones,  but  not  so  extensive 
as  those  of  the  first  class;  namely,  Amherst  college, 
the  New  London  county  historical  society,  the  Wis- 
consin natural  history  society  of  Milwaukee,  and  the 
Wyoming  historical  and  geological  society  at  Wilkes- 
barre,  Penn.  Eleven  other  museums  are  reported  to 
have  collections  of  considerable  interest.  To  judge 
from  the  statements  given  in  this  paper,  the  Peabody 
museum  at  Cambridge  is  the  largest  in  the  country. 

A  list  of  twenty-five  other  institutions  believed  to 
have  collections,  and  from  which  no  information  was 
received,  is  appended.  We  have  already  referred  to 
two.  It  may  be  remarked  concerning  these,  that  the 
Boston  society  of  natural  history  has  no  such  collec- 
tions, and  that  there  is  no  institution  bearing  the 
title  *  Academy  of  natural  sciences,  Baltimore,  Md.' 

—  Dr.  Greorge  M.  Beard  and  Mr.  Herbert  Spencer 
almost  simultaneously  sound  the  alarm  against  our 
modern  worry  in  the  words,  *The  gospel  of  work 
must  make  way  for  the  gospel  of  rest.'  An  English 
writer,  signing  himself  E.  S.,  protests,  in  the  Journal 
of  science,  against  a  theory  of  civilization  which  makes 
the  acquisition  of  material  wealth  almost  its  sole 
object,  and  which  brands  all  men  not  engaged  in  such 
pursuit  as  idlers.  *'We  have  under  its  inspiration 
stripped  our  own  country,  over  a  great  and  increas- 
ing part  of  its  surface,  of  every  beautiful  feature. 
We  have  blackened  its  skies  with  smoke-c loads,  pol- 
luted its  air  with  sulphurous  acid,  filled  its  streams 
with  liquid  filth,  covered  its  hills  with  *  spoil-banks,' 
blighted  its  green  fields,  cut  down  its  woods,  and  ex- 
tirpated many  of  its  most  lovely  animal  and  vegetable 
species.  Our  cities,  from  London  downwards,  pre- 
sent, as  tlieir  main  feature,  meanness,  monotony, 
and  ugliness  by  the  square  mile;  rarely,  indeed,  re- 
lieved by  a  street  or  a  single  building  upon  which  the 
eye  may  rest  without  pain."  The  diseases  caused  by 
over-work,  public  morals,  and  the  effect  of  our  system 
on  true  intellectual  progress,  receive  vigorous  treat- 
ment. The  author  concludes  that  our  industrial  civ- 
ilization is  found  wanting  in  every  particular.  "  It 
has  broken  down  more  rapidly  and  more  disastrously, 
even,  than  the  military  regime  which  preceded  it,  and 
will  be  found  to  have  left  upon  the  human  race  even 
deeper  marks  of  its  failure." 

^  About  half  way  between  the  mouth  of  the  Santa 
Cruz  River  and  the  base  of  the  Andes,  and  situated 
along  the  left  bank,  Signor  Moreno  has  discovered  an 
eocene  deposit  rich  in  mammalian  remains.  It  lies 
at  the  base  of  an  elevated  terrace  some  eight  hundred 
and  twenty-five  feet  in  height,  and  is  made  up  of 
alternate  lacustrine  and  marine  strata  (eocene,  mio- 
cene,  and  pliocene),  whose  summit  is  mantled  by 
an  extensive  accumulation  of  glacial  detritus.  The 
most  important  find  heifi  was  the  skull  of  a  huge 
mammalian  named  by  Barmeister  '  Astrapotherium 


patagonicum,'  and  by  him  supposed  to  be  closely  re- 
lated to  Brontotherium,  but  which  Moreno  (under 
the  new  name  of  Mesembriotherium  Broeae)  considers 
to  be  a  generalised  type  of  marsupial,  probably  aquatic 
in  its  habits,  and  having  certain  characters  in  the 
skull  to  ally  it  with  the  Camivora.  In  the  same  de- 
posit were  found  the  remains  of  a  true  marsupiaL 
At  a  somewhat  newer  horizon,  Moreno  found  the 
skulls  of  two  genera  of  small-sized  mammalians, 
which  form  a  direct  transition  between  the  rodents 
and  toxodonts.  No  traces  of  either  miocene  or  eocene 
edendates  were  detected.  In  a  deposit  apparently 
transitional  between  the  cretaceous  and  eocene  were 
found  two  molars,  with  part  of  the  cranium,  of  an  ani- 
mal (Mesotherium  Marshii)  whose  true  position  has 
not  as  yet  been  al)solutely  ascertained,  but  which  ap- 
pears to  represent  the  most  ancient  South  American 
mammalian  thus  far  discovered.  Contrary  to  the 
opinion  of  geologists  before  him,  Moreno  considers 
Patagonia  as  the  region  whence  the  mammalia  (late 
tertiary  and  quaternary)  of  the  more  northern  regions 
have  been  derived.  Instead  of  there  having  been  a 
late  southward  migration  into  Patagonia,  it  is  con- 
tended that  a  northerly  migration  set  in  with  the 
advent  of  the  glacial  period;  of  which  last,  it  is  fur- 
ther claimed,  there  is  convincing  evidence.  Patago- 
nia is  believed  to  have  been  united  with  the  Antarctic 
continent  on  the  one  hand,  and  with  Australia  on 
the  other. 

—  One  of  the  reasons  which  led  to  the  construction 
of  inductive  coils  of  the  large  diameter,  employed 
by  Professor  Rowland  in  his  present  work  on  the 
ohm,  is  the  hope  of  using  them  in  a  determination 
of  the  ohm  according  to  the  method  of  Lorentz. 
Their  large  size  will  admit  of  the  use  of  a  revolving- 
disk  of  more  than  half  a  metre  in  diameter. 

—  The  aukj  a  quarterly  journal  of  ornithology,  the 
continuation  of  the  Nuttall  bxdletin,  as  the  organ  of 
the  American  ornithologists'  union,  begins  with  Jan- 
uary, 1884,  under  the  editorial  supervision  of  Mr. 
Allen,  with  Dr.  Elliott  Coues,  Mr.  Robert  Ridgway, 
Mr.  William  Brewster,  and  Mr.  Montague  Chamber- 
lain as  associate  editors,  and  with  Messrs.  Estes  & 
Lauriat  as  publishers,  necessitating  the  same  general 
character  as  heretofore  the  Xutiall  bulletin  has  borne, 
but  with  increased  size  and  enlarged  facilities. 

—  The  Saturday  lectures  under  the  auspices  of  the 
Anthropological  society  and  the  Biological  society  of 
Washington  will  be  delivered  this  year,  as  heretofore, 
in  the  lecture-room  of  the  U.  S.  national  museum, 
Saturday  afternoons,  at  half-past  three  o'clock,  be- 
ginning Jan.  5.    The  series  will  include  twelve  oi 
more  lectures,  and   will   be  divided  into  courses  o' 
four  lectures  each.    The  programme  for  the  fir 
course  is  herewith  presented.     The  lectures  are  fr 
and  the  public  are  invited   to  attend.     Jan.  6,  B 
Grove  K.  Gilbert,  Cliffs  and  terraces;  Jan.  12,  P; 
fessor  Otis  T.  Mason,  Child-life  among  savage  $ 
uncivilized  peoples;  Jan.  19,  Professor  Edwan' 
Morse,*  Social  life  among  the   Japanese;  Jaa 
Major  J.  W.  Powell,  Win-tun  mythology. 


FRIDAY,   JANUARY  IS.   1884. 


COMMENT  AND   CJilTlCfSM. 

The  Philatlelpbiii  local  committee  for  the 
receptioQ  of  tlic  Amcricau  and  Biilisli  assoeiu- 
tioiis  for  llie  advnneemeDt  of  science,  which  will 
meet  in  that  city  on  the  M  of  next  September, 
is  taking  active  steps  to  mnke  the  meeting  a 
emoralile  one.  The  well-known  hospitulity 
K»f  rhiliKlelphia,  together  with  the  unusual  at- 
tractions oflered  bj  the  comlnned  meeting  oi 
the  two|^reat  scientitic  bodies,  will  tmdoubtcdiy 
secure  a  very  large  attendance.  I'uder  the 
auspices  of  the  Franklin  institute,  an  inter- 
national electrical  exhibition  will  be  opened 
simultaneously  with  the  meeting  of  the  asso- 
ciations, and  a  congress  of  electricians  will  at 
the  same  time  be  convened.  Excursions  of 
unusual  interest  and  extent  arc  being  plunncfK 
Hon.  John  Welsh  is  president,  and  Pmf.  U. 
Carvill  Lewis  and  Dr.  E.  J.  Nolan  seci*etanes, 
of  the  local  committee,  which  consists  of  a 
hundred  and  fidy  of  the  most  intliteuttal  citi- 
zens, representing  all  the  prominent  institu- 
tions of  the  city.  Comnumicalions  for  the  local 
cx)mmitlee  should  be  addresse<l  to  its  head* 
quarters, — the  Academy  of  natural  sciences. 
The  meeting  will  probably  be  held  in  the  build- 
ings of  the  University  of  Pennsylvania,  which 
have  been  offered  for  that  purpose. 


It  is  hinccrely  to  be  hoped  that  the  local  com- 
mittee at  Montreal  will  take  no  steps  which, 
by  excursions  or  otherwise,  may  prevent  a  full 
attendance  at  PhiUulelphia  of  members  of  the 
British  association.  The  committees  at  Mon- 
treal and  Philadelphia  should  work  harmoni- 
ously, arrai»ging  for  coml>incd  excursions  at 
the  close  of  the  Philadelphia  meeting.  With 
the  aid  of  the  Montreal  committee,  the  Pblla- 
del[»lnrt  meeting  can  be  made  the  most  impor* 
tant  scientific  gathering  that  has  ever  been 
tield  in  this  countr}'. 


Mil.  Theodork  Link,  in  tlie  NaturnliHt  for 
December,  pleads  forcibly  for  the  betterment 
eg'  zoological  gardeuft.  These  oitlinarily  are, 
indeed,  to  speak  paradoxically,  nothing  but 
stationary  travclUng*shows,  —  Barnura'a  me- 
njigcrics  cullc<l  to  a  halt.  What  is  re(]uired  for 
the  animals'  happiness  and  health  is  obvious 
enough  :  but,  as  questions  like  the  present  are 
generally  declde<l  from  man's  jx>int  of  view, 
let  us  shill  to  that.  The  mission  of  these 
gardens,  as  Mr.  Link  says,  is  ostensibly  '^the 
study  and  <lissemination  of  a  knowletlge  of  the 
natiunl  habits  of  the  nnimat  kingdotn.  **  There- 
fore an  opportunity  for  such  habits  among 
these  animals  is  essential  to  the  student  visiting 
them.  Perhaps  most  visitors,  however,  go  for 
amusement  t  or  for  the  (jleasure  of  ea*y  instnic* 
tion.  We  go  to  see  sometliing  opposite  to  the 
re8trair)ts  of  otn'  own  civilization,  to  behold 
the  wonders  of  untrammelled  instincts*  to  en- 
Joy  the  beauties  of  free  motion.  Btit  as  it 
is,  we  seek  n  pleasure-gartlen.  and  llnd  it  a 
prison.  We  find  no  animated  vigor  there  U> 
cheer  and  to  excite  us,  but  helpless  misery  too 
nuicli  like  the  poorer  side  of  human  life. 


The  great  clilTlculty*  it  seems  to  us,  is  in 
attempting  with  limited  means  too  big  and  mls- 
ccllaneous  collections,  im|>erfect,  unsatisfac- 
tory, and  uninstructivc,  about  in  proportion  to 
their  excess  of  size.  Would  It  not  be  better 
in  a  given  half-acre  to  have  a  single  pair  of 
lions,  or  of  any  other  much  ndmired  brute, 
rather  than  a  subdued  camel,  a  cranij>ed  tiger, 
a  dilapidated  ostrich,  and  a  discouraged  croco- 
dile, all  obliged  to  stand  as  nearly  as  possible 
on  one  leg,  for  want  of  an}'  thing  better  to  do? 
Any  chance  and  inducement  given  to  the  ani- 
mals to  breed  naturally  and  frcelv,  certainly 
might  be  a  direct  and  valuable  econom}*  to  any 
jEoological  society  in  keeping  up  its  stock. 


AccoitntKo  to  a  commnnication  made  to  the 
London  section  of  the  Society  of  chemical  in- 
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dustr}'  b}'  Mr.  Weldon,  it  does  not  seem 
that  we  are  much  nearer  to  cheap  aluminium 
than  we  have  been  for  a  long  time.  A  short 
time  since,  it  was  announced  that  a  new 
method  of  production  had  been  invented  and 
was  in  use ;  but  Mr.  Weldon  says  this  inven- 
tion onl}'  relates  to  the  production  of  anhjjg- 
drous  alumina  from  ix)tash  alum ;  and,  if  the 
method  of  obtaining  this  were  fift}'  per  cent 
cheaper  than  that  of  M.  Pechiney  of  Salindres, 
it  would  onl}'  cheapen  aluminium  b}-  five  per 
cent. - 

Apropos  of  the  present  discussion  of  the 
excessive  requirements  of  Greek  and  Latin  in 
our  colleges,  let  us  not  forget  the  neglect  of 
English.  One  of  the  reasons  most  commonly 
given  for  the  stud}'  of  the  ancient  languages 
is  tliat  they  aid  the  understanding  of  our  own. 
This  is  undoubtedl}'  true,  but  they  are  not  the 
best  aids  ;  and  if  a  good  understanding  of  Eng- 
lish be  the  desired  end,  as  it  certainly-  should 
be,  there  can  be  no  question  that  it  will  be 
sooner  and  better  attained  b}'  the  study  of 
English  itself.  The  derivation  of  our  words 
can  be  ver}*  satisfactorily  taught  along  with  ad- 
vanced spelling,  and  the  meaning  of  a  large 
number  of  roots,  prefixes,  and  suflixes,  can 
then  be  acquired,  so  as  to  give  most  practi- 
cal assistance  to  the  comprehension  of  English  ; 
much  better,  we  venture  to  say,  than  if  etymo- 
logical study  be  limited  to  the  languages  from 
which  the  roots,  prefixes,  and  sufiixes  come, 
and  direct  statement  of  their  use  in  building 
up  our  own  language  be  omitted.  It  is  cer- 
tainly very  common  to  find  students  who  have 
'  passed  '  in  Greek  and  Latin  still  unable  to 
explain  the  meaning  of  not  unusual  scientific 
terms.  Indeed,  so  large  a  share  of  the  time 
allowed  to  linguistic  stud}'  is  now  given  to 
Greek  and  Latin  considered  simpl}'  as  dead 
languages,  without  reference  to  their  living 
descendants,  that  no  time  is  left  in  which  the 
general  student  can  learn  what  he  certainly 
should  know  about  his  mother- tongue. 


There  is  pressing  need  of  collegiate  study  of 
English  as  a  language  :  and  few  subjects  would 
be  more  attractive  than  this  might  be  made  by 
a  lecturer  who  would  tell  his  class  where  and 


when  the  language  attained  enough  of  its  pres- 
ent characteristics  to  be  entitled  to  its  present 
name,  what  were  its  ancestors,  and  how  they 
mingled  and  changed  their  form  in  producing 
their  descendant ;  who  would  describe  how  the 
language  itself  has  varied  in  recent  centuries, 
and  how  its  unsystematic  spelling,  so  unlike 
the  phonetic  simplicity  of  Italian  and  Spanish, 
depends  on  its  complex  origin ;  who  would 
point  out  the  historic  reasons  for  its  depend- 
ence on  earlier  languages  for  words  expressing 
abstract  ideas,  in  contrast  with  the  relative 
unabhdngfgkeit  of  German.  All  this  would  no 
more  require  a  knowledge  of  ancient  or  foreign 
languages  than  an  appreciation  of  elementary 
lectures  on  chemistry  needs  an  understanding 
of  organic  analysis ;  but  it  would  give  a  very 
dittbrent  knowledge  of  English  from  that  de- 
rived from  the  study  of  Latin  declensions  and 
Greek  accents.  We  cannot  doubt  that  it  would 
be  of  great  service  to  all  who  have  to  write  out 
what  they  think,  and  that  it  would  attract  to 
philological  studies  many  students  who  are 
now  repelled  from  them. 

We  understand  that  the  scientific  work  of 
the  Army  signal-ofllce  is  likely  to  form  a 
feature  of  increasing  imiwrtance  in  the  future 
development  of  that  department,  and  that  Gen. 
Ilazen  desires  to  secure  the  services  of  the 
best  talent  in  the  country.  It  would  seem  that 
the  study  of  mathematics,  mechanics,  and 
physics,  as  bearing  on  meteorology,  has  been 
sadly  neglected  in  our  universities ;  and  it  is 
by  no  means  easy  to  find  any  who  have 
been  studying  the  sciences  with  a  view  to  the 
pursuit  of  investigations  in  meteorology .  As 
a  general  rule,  those  who  have  studied  and 
practised  astronomy  for  a  few  years  are  the 
best  prepared  to  advance  meteorology.  The 
fine  library  of  the  signal-office,  its  unequalled 
mass  of  observations  and  maps,  its  courses 
of  lectures,  its  annual  classes  of  men  under 
instruction  at  Fort  ^lyer,  its  collection  of  appa* 
ratus,  all  offer  to  young  meteorologists  oppor- 
tunity and  stimulus  to  farther  advancement; 
while  the  publications  of  the  ofllce  oflfer  eveiy 
facility  for  making  known  the  results  of  origi- 
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nal  iDvesUgMtlons,  Even  mctoorologlsU  uul* 
side  the  olllce,  or  employed  by  it  as  consuliirig 
8pecia]ist9«  may  find  it  to  their  ailvaDtoge  to 
avail  themselves  of  this  opporlutilty  for  [»ubli- 
cation.  Considering  the  great  AiUire  evidently 
in  8toi*e  Tor  meteorology,  it  is  not  aurprising 
that  Professor  Abbe  is,  ag  we  und  erst  and,  dili- 
gently inijuiring  for  tlkose  who  are  willing  to 
come  to  bis  assistance  in  the  etfort  to  develop 
a  B^^'Btematic^  dciluetive,  and  exact  science  of 
meteorology.  We  eommeud  this  sul)joet  to 
those  whose  studies  have  taken  this  direction. 
There  are  neede<l  the  investigator,  the  teacher, 
and  the  ex|>ert  consulting-meteorologist,  pre- 
I  melv  as  in  other  branches  of  science. 


LETTERS   TO   THE  EDITOR, 

writrr**  nttmw  m  in  nil  cti«#*  r*quirtd  tiM  proof  &/giHHi /aiik. 

Chemical  geolo§7. 
It  Appears  to  me^  ilmt  U\  his  intereatinf?  comnumi- 
I  CAtion  III  the  number  of  Scivnce  for  Dec.  28,  Pro- 
fcaaor  Wiiiclit  II  has  fall«n  into  an  orror»  whirh»  while 
dimiiilslihig  by  more  tJian  onc-c»lgUlh  his  r-jtimate  of 
the  spciihir  increase  of  Uie  rarth  s  iniv^s,  is  yet  more 
Seri(Hi3  from  the  ^tcunl-poii»t  of  chemical  ^oolojify.  In 
determining  th<-  lummutof  carhon  dloxitie  abstracted 
from  rho  :itmt>s|*heie  and  fixed  jn  the  earth's  t;rnst» 
be  e*timateR»  Hr>t,  that  representee  J  hy  the  carl^onate 
roeki  {iiinestoae.  dolumlte,  etc, ),  and,  second,  tjhit  re- 
I  quired  for  the  decomposition  of  an  assiimcd  thick- 
'  DPSS  of  decomposable  silicate  rocks;  and  hoth  these 
amounts  are  iticluded  in  his  grand  total.  Hut  tliis 
\b  certainly  had  l>onk-kee|iintf.  for  a  pctrtion  of  the 
carhon  dioxicie  is  counted  twit'e.  Th«j  decay  of  the 
silicate  rocks  is  a  iieces^iary  aiiiecedenr  of  the  forma- 
tion of  the  carbonate  rocks;  and  the  carbon  dioxide 
of  the  latter  is  prt!cise(y  the*  same  as  that  which  has 
previouBly  deconi^wsed  the  former.  In  Rcneral  terms, 
this  jLfrandest  of  all  chemical  proce*ses  proceeds  as 
follows:  (he  carbnn  dioxi<le  of  the  aimnsfihere  de- 
composeF  (he  felspars*  hornblende*  anijite,  miciH,  etc, 
of  the  silicate  rock^,  leavin;:  the  alumina  and  trou 
with  the  silica  »«  a  more  or  fess  ferruginous  knoline, 
tml  fortniniy:  carbomilej^  of  the  alkalies  and  Mtkaline 
i*Hrlhs»  which  are  carried  away  in  sohuinn,  and  ul- 
timut*'ly  reach  the  gea,  where  (he  latter  are  deposited 
at  lifneHtone  and  dolomite,  an<l  the  fanner  react  with 
UiO  calcium  and  inaj^'nesium  chloiides  of  the  sea- 
W»t4»r,  producing;  alkaline  chlorides  (chiefly  common 
•alt)  and  more  limestone  and  dolomite.  As  Dr. 
Hunt  lias  so  clearly  shown*  the  kaohne  on  the  land, 
and  unh  m  the  sea,  are  merely  incidental  results  of 
Ui8  fixation  of  the  carbon  dioxide  of  the  ahuosphere 
In  the  carbonate  rockf.  W.  <>.  Cro»iiv. 

Osteology  of  the  cormorant 

Or.  Shufeldt'fH  letter  in  Scimce  {\L  S22)  calls  for 
A  few  remarks.  In  relation  to  his  limt  ^ta(emeI1t. 
that  *  th'*  ocelpifjil  ■tyl*'  of  th*«  cormorant  Ih  not  an 
*  lU'ick^^of  the  neck» 

ithijndich  i««t  dem 
i...;;^.^  V-  ,;.;.,..,..,,,  ..,,,i  i  .    i,,...,ilus.  abcr  «uch  uur 


dicsen  heiden,  ein  an  dem  ofct>.  0uperiu»  dur^di  hunil 
masse  verbundener*  drcieckig  pyramldenforinigeij, 
nach  hinteii  f^erichicter  knochen,  welcherdie  ansatz- 
Iliiche  derden  kopf  bewcji^enden  iiiu*kelusox  VLrgrofi- 
serti  er  ist  ein  sehueiiknochen  und  gehort  nicht  xum 
scbadel  '■  (Thierreichs.  10).  lei  view  of  sueh  emi- 
nent authority*  it  would  seem  that  gtmiethiuj^  more 
than  simple  denial  is  retjuired  to  upset  a  state- 
ment accepted  by  anatomists  for  many  years*  It  is 
worthy  of  note  that  Dr.  Shufeldt  does  not  mention 
the  nature  of  the  borte  in  his  article,  and  that,  in 
ignoring  the  point  to  which  I  took  exception*  he 
virtually  acknowledges  his  mistake.  It  is  difficult 
to  understand  how  one  who  does  not  know  the  posi- 
tion of  a  bone  is  fjualified  to  exfiounrl  its  nature;  and 
in  all  cases  it  is  wise,  if  we  would  couvince,  to  give 
reasons  for  dissent  from  authorities. 

As  to  Ids  socianl  statement,  that  my  Ideas  of  the 
morphology  of  the  rotular  process  are  wron^,  1  would 
simply  remark  tliai  the  ideas  referred  to  are  not  mine, 
but  tliose  of  Xitzsch,  of  Meckel*  of  Tiedemann,  of 
Owen,  of  Selenka*  and  of  Mivart,  "and  su^ijest  tliat 
it  would  be  appropriate  t«»  read  sucli  eminent  autlior* 
Itics  before  ilisposing  of  them  with  an  empirical  de- 
nial.  Dr.  Shufeldt*8  paper  clearly  intimate*  thiit  the 
rotular  iJroce^s  of  the  divers  is  tlie  homoloi:ue  of  tlie 
pateHa  in  other  birds.  The  coexistence  of  the  two 
dlsprova4  this  by  reductlo  mi  abaunlum.  I  would 
invite  Dr.  Shufeldt  to  quote  the  passjuje  to  which 
he  refers  when  citing  Owen  as  considering  any  pro^ 
cess  of  tlie  tibia  as  the  analogue  of  the  patella. 

Lastly.  Dr.  hhufeldl  strUes  *'  that,  furtliermore*  I 
find  m)self  misquoted  more  than  once.'*  I  would 
remind  Dr.  Sliufeldt  that  I  <iuotedhitn  but  once;  and 
of  the  accuracy  of  this,  any  one  may  satisfy  himself 
by  referring  to  Sciencr^  li*  ii42,  2d  column,  line  39. 

J.    AmoUY    .iKFFniEB, 

Electric  time-signals. 

Your  correspcmdent  who  describes  his  method  of 
making  electrical  ^ignRl8  in  a  rt^cent  number  of 
Science  (li,  8i3)  can  greatly  simplify  and  thereby 
Improve  his  arrangement  by  Inserting  withiTi  the 
cltKrk  a  couple  of  thin  metallic  springs  with  platinum 
contacts,  the  circuit  being  completed  by  the  pressure 
<jf  the  hammer  on  the  *  outwanl  stroke.^  Tlie  writer 
has  had  such  an  attachment  to  an  ortlinary  *  pro- 
gramme clock '  in  constant  use  for  about  ten  years, 
as  is  doubtless  the  case  with  many  others  who  have 
had  occasion  to  distribute  time.  The  signals  are 
transmitted  to  several  bui Mings,  in  one  of  wiiich  an 
electric  gong  is  struck,  and  in  others  a  number  of 
*  vibrating  '  bells  are  rung. 

Mercury  contacts  are  generally  troublesome.  The 
arrangement  described  seems  unnecessarily  com- 
plicated :  besides,  It  is  difiicult  to  see  the  necessity  for 
insulating  the  clock  *  on  a  square  of  plate  glass.' 

M. 

Columbui*  O. 

Capitalisatioii  of  names  of  formatious. 

The  use  of  capitals  is  a  literary  rather  than  a  scl- 
ent itic  matter;  but  gi^ilogists,  nevertheless,  suffer  liS 
a  chws  from  the  existing  confusion  iit  regard  to  the 
iiame^  of  formatiMns. 

AutJiors  wliitare  cojisistent  wifb  0^,,..--  u--^  fh  this 
matter  fa)  tin  lv»  I  hr«*e  classes.     Ti  class 

spt^ak  of  the  Potsdam*  and  of  tin  i-,  but 

of  potsdam  strata  and  carbon  if  er<>nM  feU^it^i.  In  so 
dtdng  they  i^Ih%h  (Im*  nam**-^  of  fonuatious  as  proper 
iioun««,  bi»t  refu*i' '  /i- projH?r  adjectives.    Thiaj 

pmiMlce  iMuployn  lUtnx  not  i)^!!^*^  jjf*'  coun- 

l^nanced    In  our  J,*  .^,.,,-^   .  we  do  not  say  ^crmitnl 
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idiom.  Aiioth<*r  objection  is,  that  tlic  jtractice  intn>- 
duces  a  (listinction  difficult  to  maintain  on  account  of 
tlio  graduation  of  the  nominal  into  tlut  adjective  sense. 
'Tlic  Carboniferous'  may  or  may  not  imply  some 
sucli  noun  as  foiination,  and  the  degree  of  such  impli- 
cation i.s  variable. 

Authors  of  the  second  gnmp  speak  of  the  Potsdam 
and  Potsdam  .strata,  but  of  the  carboniferous  and 
carboniferous  strata.  The  distinction  thus  made  is 
etymologic,  being  based  on  the  immediate  derivation 
of  tlie  name  of  the  formation.  To  this  there  are  two 
objections.  First,  it  is  contrarj'  to  the  analogies  of 
the  language,  for  capitalization  is  generally  eontroll<?d 
by  meaning.  We  speak  of  *the  Pacific/  although 
the  designation  isetymologically  acommon  noun ;  and 
we  call  the  recently  ])opular  feminine  waist-gear  a 
jersey,  although  the  designation  is  etymologically  a 
proper  n<>un.  Second,  it  has  t)ie  eilVct  of  recalling 
attention  continually  to  the  derivation  of  names,  and 
thus  retaining  their'connotative  meaning.  For  mne- 
monic reasons,  and  for  these  only,  it  is  convenient 
that  nauK'S  of  formations  should  originally  be  conno- 
tative,  but  it  is  of  prime  importance  that  they  should 
eventually  become  merely  «lenotative.  Tlier'e  was  a 
certain  original  utility  in  having  *  Potsdam*  call  to 
mind  a  place,  and  *  carboniferous '  a  chararter;  but 
tlie  names  having  become  securely  attached  to  their 
several  fonnations.  it  is  now  imperatively  demanded 
tliat  each  shall  designate  a  certain  portion  of  the  strat- 
lgra])hic  column  and  a  certain  portion  of  geologic  time, 
without  connotating  place  or  composition,  indeed, 
the  reason  wliy  modern  usage  employs  ge(»graphic 
tenns  in  the  naming  *)f  new  formatitms.  instead  of 
designating  them  by  their  physical  characters,  is  that 
a  minimum  of  connotation  is  thus  secured  frt>m  the 
outset. 

Authors  of  the  thinl  class  capitalize  all  nain<;s  of 
formations,  wlji'ther  used  as  nouns  or  adjei-tivi's.  and 
in  so  doing  cseajH}  these  evils.  The  only  objection  I 
see  to  thrir  practice  is,  that  it  elass«*s  with  proper 
nouns  a  gi'(»up  of  nf\nies  which  nay  fairly  be  compared 
with  other  groups  n«»t  so  ela^sc'd.  Tbe  dcniar<*alion 
lietwecn  c<»mmon  and  proper  nouns  is  «'^senlially 
somewhat  obs<'ure:  and  the  drawing  of  the  line  is 
largely  a  matter  of  practical  convenience.  It  is  note- 
worthy that  no  author  wliatever  has  so  drawn  it  as 
to  inehhle  all  names  of  foinintions  with  common 
noun<. 

The  capitalization  of  all  fnrniation  names  luis  the 
manifest  advantage  that  it  enal»les  nne  to  say  that  the 
Carbon i I erous  nicks  are  not  tlu*  only  carboniferous 
rocks,  or,  in  other  uords,  that  it  does  not  depriv**  the 
genlogi^l  of  the  imlepehdent  use  <»f  words  in<licalive 
of  rock  character  which  havt»  been  appropriated  f«>r 
the  names  of  furniations.  If  the  use  of  capitals  were 
altogeilier  discarded  in  the  desiirnalion  of  formations, 
this  advantage  would  be  lo^t,  but  another  wt)uld  be 
gained:  for  we  should  then  be  able  lo  sp»'ak  of  th«* 
rocks  t^i  /\)isdam  wiihuut  implying  their  y>oisdam 
age,  (J.   K.  <iii.nKi:T. 

Remseu's  'Theoretical  chemistry.' 

Will  you  kindly  all«>w  me  to  correct  an  error  into 
which  it  seems  that  1  f«'ll,  in  my  notice  of  l*rofessor 
Kemsen's  * Theoreiic.il  chemistry'  {Scicncp,  ii.  s-JO)? 
It  cannot  be  denied  that  the  statement,  "Of  the  sub- 
stitution pro«lucts  of  benzene  which  contain  three 
substituting  groups,  more  than  three  varieties  have 
been  observed,*'  is  literally  true.  The  context  and 
form  of  expression  were  such  that  I  could  not  but 
tliink  this  assertion  was  made  of  those  derivatives  in 
wliich  the  three  substituting  groups  were  alike.  Had 
it  occurred  to  me  ttiat  the  statement  was  not  thus  lim- 


ited, I  certainly  should  not  have  pronounced  it  rmsh, 
but  so  cautious  and  incomplete  that  it  must  inevita- 
bly mislead  even  tlie  most  careful  reader. 

The  ckitio. 

Bynchronism  of  geological  formatioiia. 

I  trust  that  you  will  permit  me  a  little  more  space 
to  reply  to  the*  further  remarks  of  Mr.  Nugent  on  this 
subject  {Sclencff  iii.  ;J3),  seeing  that  your  correspond- 
ent has  failed  to  grasp  the  point  wliich  I  bad  in- 
tended to  elucidate  in  my  last  communication. 

Mr.  Nugent  is  correct  when  he  contends  that  I  rest 
my  case  on  the  non-occurrence  of  •  evidences  of  in- 
versions;'  and,  if  my  line  of  argument  based  on  this 
fact  fails  to  meet  with  his  api>roval,  I  sincerelv  regret 
it.  Paleontology,  as  far  as  I  am  aware,  has  thus  far 
failed  to  show  a  single  une(|uivocal  case  of  faunal 
inversion  such  as  I  have  indicated ;  nor  does  there  ap- 
pear at  the  present  time  very  much  likelihood  of  its 
ever  being  able  to  do  so.  Nor  would  the  discovery 
of  a  solitary  instance  materially  affect  the  question, 
inasmuch  as,  U]x>n  the  theory  of  very  broad  contem- 
poraneity suggested  by  Huxley,  instances  of  inversion 
ought  to  be  about  as  numerous  as  those  of  non-inver- 
sion. My  courteous  critic  admits  that  **  there  is  no 
reason  why  sucli  instances  of  inversion  should  not 
have  occurred  over  and  over  again,'*  and  that  at  the 
present  time  tlieir  *  occurrence  is  almost  unknown;' 
but  his  api>eal  to  the  '  imperfection  of  the  geological 
record'  (lK)tli  geological  and  geographical),  in  expla- 
nation of  the  overwhelming  negative  testimony,  will, 
I  am  afraid,  scarcely  meet  tlie  situation. 

The  special  cases  referreilto  —  Harrande's  colonies, 
and  the  intermixture  of  Silurian  and  Devonian,  and 
Devonian  and  carbonifenms  fos>ils  in  the  old  red 
sandstone  of  Scotland —are  far  from  being  of  the 
character  desired.  The  former  need  scarcely  to  be 
commented  upon,  since  they  have  always  been  in- 
volved in  a  certain  amount  of  obscurity;  and  their 
very  existence  as  sucli  has  very  recent ly'been  denied 
by  Marr,  who  personally  examine<l  the  region,  Lap- 
worth,  and  a  host  of  other  geologists.  In  the  case  of 
the  ohl  red  samlstone  of  Arr.ui,  where  there  is  an  in- 
tercalation of  a  band  i)f  marine  limestone  containing 
Product  us  giganteu»«,  P.  semireticulatus,  P.  puncta- 
tus.  Chonetes  hardn*nsis,  Spirifera  lineata,  and  other 
well-known  earbonilerous  fossils.  Professor  Geikie 
(who,  we  believe,  fn St  made  the  <iliservatii»n)  <listinctly 
atlirms  that  the««e  ori:anisnis  must  "haxe  betMi  in  ex- 
istence long  before  the  formation  of  tin-  thi«-k  Arran 
limestone."  an<l  that  their  habitat  during  the  period 
of  the  ileposition  of  the  uniierlying>and>ton<;  was  im- 
mediately outside  of  the  basin  or  basins  that  through 
upheaval  were  now  being  gradually  isolated  from  the 
sea:  in  other  woril>,  we  have  here  merely  an  instance 
wln?re  the  rangi'  of  a  certain  number  of  i»ri:anic  forms 
has  been  »*xten«le«l  sonn^what  lower  <lown  in  the  gtK>- 
logieal  scale  than  it  had  hitheito  been  indi(*ated. 
These  same  forms  re-appear  in  ihesiiperinjp«»si-d  lower 
carboniferous  limestones,  and,  as  Profi»or  (reikie 
observes,  they  must  have  been  living  durini;  l^ie  long 
interval  coincidt.Mit  with  tlw  s«>diint  ntaiion  of  the 
intervening  sandstone  't>utsiileof  the  npjier  old  red 
sandstone  area.'  The  same  relation  ledds  with  the 
Siluro-Devonian  mixture  in  the  basal  old  red  of  Lan- 
arkshire. No  one  can  deny  the  local  dlsphu-ensent  and 
interchange  of  portions  of  two  ei>nsecuti\e  faunas, 
especially  at  about  the  beginning  or  clo>e  of  their  own 
respective  series:  but  these  displacements  are  not  of 
the  nature  of  the  inversions  that  (uicht  to  illu>trate 
the  (h)ctrine  of  broad  contemporaneity. 

To  what  extent  similar  or  idenlicarfaunas  indicate 
ahHohitt'  chronological  relationship  can  probably  never 
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ik^  determined ;  but  I  believe  It  may  be  iafely  as* 
ned  that  ibe  syiicbronUm  ie  defined  within  com* 
alively  narrow  limits;  or,  ns  previously  expressed, 
'^fonnalloiis  characterized  ijy  the  satne  or  very  nearly 
related  faunas  in  widely  separated  rt'^ions  belong,  iti 
very  modernle  limits,  to  upproxtmately  the  same 
actual  a^e»  and  are  to  aii  intents  and  purposes  syn- 
chronous or  contemporaneous"  (Kr/rucf,  No.  41). 
Professtnr  Geikie»  who  is  quoted  by  your  correspoud- 
eni  a$  supporting  the  ortliodox  doctrine  of  homo- 
taxis,  orhomolaxis  in  its  broadest  limits,  judiciously 
refers  to  chrouolog^ical  divergences  of  only  thousaiuU 
of  years,  and  not  of  miliionit  {*  Tex^t-book  of  geology,' 
pp,  617-619),  A^OELO  Heilpbin. 

AcMJemy  of  natuinl  Actcncct,  Phlladelphtft, 
Jmk  12.  1884. 

Free  cervical  ribs  in  the  human  subject 

I  aend  you  a  photo|;^r4iph  of  a  notable  and  very  iu- 
terestlng  anatomical  preparation ^ell  worthy  of  be- 


in  possessing  two  demifacets,  instead  of  a  full  facet 
above  ^ml  a  demi-oiie  below.  The  sanje  subject  wan 
also  badly  nut  together  in  some  other  respects;  e.g*, 
one  of  tli'e  long  thoracic  rihg  (1  tbink  the  fifth)  bifur- 
cated at  tlie  stt'rnal  end.  The  specimens  were  handed 
to  me  by  one  of  my  pupils,  Mr,  Arthur  J.  II alb  The 
anomaly  ht-»re  figured,  while  not  new,  h  so  rare  that 
1  thiuk'l  have  seen  but  one  illustration  of  it;  namely, 
that  ^Hven  by  Professor  t)wt'n  in  bis  'Comparative 
anatomy  and  physiology  of  verlebrates/ 

Elliott  Codes. 
SmlihsonUa  iDtUiutloii,  WMlilnstuni 
Jftti.  4,  UU, 

A  poaolble  solution  of  the  atandaj-d  time 
question. 

Although  the  adoption  of  five  standards  of  time 
for  the  movement  of  rail  road -trains  in  the  United 
ijlates  has  simplitied  the  time  question  for  the  trav- 


^/ 


Mt'Vtintli  fcrvlesl  vartulm  uf  ihti  hmnnu  «ut^«et,  ilfi«  itliee,  nenti  from  libuve;  •bowing  wi»n-dev«»l<jpuc1  And 
ft-twly  »i-uc»ital«d  pair  of  cwrvlokl  rib*. 


Ing  engraved  and  published  (n  Sctfnce.    It  is  the 

.ieveBth    cervical    vwtebra  of    the  human   subject. 

Pnatural  «ixe,  viewed  frfim  above,  «howin^  a  pair  of 

rfree  cervical  ribs.     This  demonstrates  the  fact  that 

jlhe  so-culled  Iransversc  fjroee'*^  of  a  cervical  vertebra 

consists  of  a  diapctpbysis  with   a   coalesced  pletira- 

pophysis,  the  vertebrarierial  foratnen  •^Mcbaraclerisiic 

of  cervical  vertebrae  belnR  an  oponinis  t>elween  these 

L  two  apophyses.     The  pholocra|>b  shows*  tbe  prep:ira- 

lUon  .sn  well  that  liiile  description  Is  leiprired.     The 

I  whole  biMit-  1!*  5een  to  be  a  little  di!*torted,  and  the  two 

ibs  are  Sfrn  to  be  of  different  shajie  and  if^lze.     Tbe 

rribs  are  pbot^tgraphed  a  little  apart  from  their  rtv^pec- 

Uve    articulations,    otherwise   in  Mtu,      Each   freely 

srticulntes,  a»*  usual  with  ribs,  by  its  head  with  the 

T     *  I  by  lU  shmilder  with  the  diapi>pby*is,  of 

t  ra.     The  base  of  each  diapopliysiM  present*! 

i«^iM>i<v  a  nick  Meeper  and  niure  regular  on   liie 

an  on  tlie  right  side)  wliich  is  a  piirt  of  ttve 

Ibrarterial  foramen  proper,  the  rest  of  wblch  is 

rfretimscriljed  by  the  rili  itself;  the  whole  upAce  bc- 

Sireeii  the  vertebra  and  tbe  neek  of  the  rib  being  thus 

tlmrsje  contifiuuus  openiii  tibir  eontour. 

Tlie  luwer  border  of  tli  this  vertel*ra  pi^- 

'»*•"'"-*■       '1'  -' '-        i'  ,  ,  ii.it  ftbown)  for  half 

Iorsal)rlb;  sti  that  the 
jjjr-  .  have  been  anomalous 


elling  public,  I  believe  it  U  a  matter  of  deep  r#»^ret, 
that,  pinee  a  chanjee  has  been  in;uie,  tli '      i  'I 

not  have  been  to  a  single  standiini  insi  I 

thai  Gn-enwieh  lime,  as  Mr.  SeludtVLi  >  >r4uuM-.i-.My 
cpicrie^  in  .svjr/ifv,  No.  ;I8.  This  is  the  more  to  be 
regretted,  since  tbe  railroad  companies  have  found  it 
Impracticable  lo  make  the  chan^e^  on  the  proposed 
meddians,  and  sfince,  as  Mr,  5chott  rightly  appi-e- 
hend«.  all  ordinary  buMinesa  must  aiway*  be  con- 
ducteil  on  loenl  nieuii  solar  time. 

It  appears  lc.»  me  that  this  whole  question  eonld  be 
very  simply  and  forevi^r  settled  by  t\w  adoption  of 
Greenwich  time  for  the  movement  of  all  puldic  con* 
veyance-*  the  world  over,  and  tbe  construction  of  time- 
pieces which  wouhl  indicate  at  once  both  local  mean 
solar  time  and  Greenwich  time.  The  mdy  modifica- 
tion of  the  ordinary  lime-piece?  needml,  to  enable 
them  to  indicate  both  i\tnp»,  is  to  provide  them  with 
two  dials,  one  of  which  sliali  be  movable  lihtyui  an 
axif^  and  capable  of  beint?  set  at  any  desired  point. 
It  is  immaterial  which  dinl  is  stntionary:  the  same 
set  of  handH  would  sweop  biitb  dials,  and  indicate,  of 
CMuri^e,  both  Urnes,  at  once.  Thus  pi-ovided,  a  ^teraon 
d<»siring  to  take  tbe  next  train  would  be  governed 
simply  by  the  Greenwirh  dial.  Fnrt!ierraor<^  vhr^nit? 
his  lime- piece  lose  or  jiain.  it  w«>uld  only  be 
to  set  it  by  eltlier  local  meati  solar  time  or  )  i 
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any  station,  to  have  it  right  again  both  at  home  and 
with  the  worid. 

The  adoption  of  such  a  standard  would  not  necessi- 
tate tlie  substitution  of  new  time-pieces  for  those 
now  in  use,  nor  expensive  alteration  of  them.  A  very 
simple,  inexpensive  way  of  adapting  existing  watches 
to  the  suggested  change  would  be  to  etch  the  Green- 
wich dial  upon  the  watch-crystal  in  a  little  smaller 
circle  than  that  of  the  dial  proper.  The  crystal  could 
then  be  set  to  indicate  the  difference  of  time  between 
the  given  place  and  Greenwich,  and  secured  by  a  little 
white  wax.    Clocks  could  be  similarly  changed  also. 

If  the  hours  are  to  be  read  from  one  to  twenty-four, 
as  seems  desirable,  and  as  some  roads  have  already 
agreed  to  do,  this  will  necessitate  not  only  a  change 
in  the  rate  of  motion  of  the  hour-hand  of  time-pieces, 
but  in  the  dial  also.  Now,  since  a  change  is  to  be 
made  anyway,  why  not  avoid  twice  changing  by  re- 
considering at  once  the  action  already  taken,  and 
move  immediately  in  the  direction  Mr.  Schott  has 
suggested.  This  would  avoid  the  necessity  of  pub- 
lishing in  time-tables  local  times;  while  the  traveller 
would  have  simply  to  consult  his  time-table,  and  refer 
to  his  Greenwich  dial,  to  know  at  what  moment  to 
take  a  public  conveyance,  not  only  anywhere  in  the 
United  States,  but  anywhere  in  the  civilized  world. 
Train-men  and  station-hands  could  experience  no 
inconvenience  In  being  guided  by  their  Greenwich 
dial,  it  being  necessary  simply  to  make  that  dial  the 
more  conspicuous  which  is  to  be  consulted  oftenest 

F.  H.  EiNO. 
River  FalU,  WU. 


THE  DUTY  ON  IMPORTED  SCIENTIFIC 
TEXT-BOOKS. 

At  the  last  meeting  of  the  American  asso- 
ciation for  the  advancement  of  science,  there 
was  some  discussion  of  the  effects  of  the 
existing  tariff  on  foreign  text-books  on  our 
school  system.  This  is  the  first  considerable 
effort  to  call  the  public  attention  to  the  results 
of  our  Chinese  commercial  polic}'  upon  the  edu- 
cation of  our  30uth.  That  system  of  policy  is 
such  a  vast  elaboration  of  rules,  and  the  effects 
of  its  regulations  are  so  hard  to  trace  in  the 
machinery  of  our  society,  that  it  has  derived  a 
strength  and  a  safety  from  its  ver}*  magnitude 
and  its  obscurity.  The  ordinary-  mind  shrinks 
from  tlie  effort  to  trace  the  complication  of  its 
effects  on  great  labor-employing  industries  like 
pig-iron  manufacture.  It  requires  the  courage 
of  a  great  soldier  to  give  battle  to  the  tariff  on 
such  fields ;  for,  however  convinced  the  free- 
trader' may  be  of  the  right  of  his  cause,  he  sees 
that  his  victory  will  mean  destruction  to  many 
whom  he  cannot  regard  as  foes.  But  here  and 
there  around  the  tanff  jungle  there  are  places 
that  ma}'  be  improved  without  danger  of  any 
serious  consequences  to  great  interests.  Some 
years  ago,  in  a  lapse  into  discretion,  if  not  into 
rationality,  the  tariff  men  took  oft*  the  duty  on 
quinine.  A  few  score  men  had  to  seek  other 
employment,  probably  to  their  serious  but  not 
permanent  incon%'enience,  and  that  greatest  of 


all  helpers  of  the  sick  was  free  to  go  untaxed 
to  its  users. 

As  real  though  less  sympathetic  claim  may 
be  urged  for  the  removal  of  the  tax  on  educa- 
tional materials  and  methods.  Even  in  our 
money-earning  state  of  society  the  amount  that 
can  be  spared  for  the  education  of  our  chil- 
dren is  so  small  that  such  money  should  be 
the  last  thing  to  receive  the  burden  of  taxation. 
What  would  have  been  thought,  if  in  the  fier- 
cest struggle  of  the  war,  when  we  were  taxing 
the  physician's  right  to  minister  and  the  drug's 
power  to  heal,  if  some  legislator  had  proposed 
to  tax  each  college-student,  sa}',  three  dollars 
a  year,  for  the  privilege  of  pursuing  his  educa- 
tion in  the  most  effective  manner?  Taxes  on 
this  principle  may  be  warranted  in  a  besieged 
city ;  but  even  on  our  darkest  da}'  such  a  meas- 
ure would  have  been  laughed  out  of  Congress, 
would  have  been  denied  even  the  rites  of  decent 
burial  in  a  committee.  Yet  substantially  this 
is  what  is  practically'  done  in  this  day  of  un- 
paralleled prosperity,  when,  for  the  first  time 
in  all  histor}',  a  government  is  sore  burdened 
with  its  revenues.  A  commission  of  well- 
paid  experts,  charged  to  contrive  some  means 
to  clear  away  this  excess  of  income,  retains 
this  amazing  tax  after  a  year  of  pondering  on 
the  subject  I 

The  singular  character  of  the  tax  is  evident 
enough  in  the  most  general  statement  of  its 
nature,  but  close  inquiry  shows  us  that  it  be- 
comes even  less  comprehensible  the  better  we 
understand  its  details.  The  books  excluded 
b}'  the  tax  are  not  the  spellers,  readers,  arith- 
metics, etc.,  that  are  made  by  the  million. 
Against  these,  no  foreign  books  would  stand 
an}'  chance  whatever,  unless  they  were  intro- 
duced to  the  schools  through  the  existing  pub- 
lication-houses. The  books  that  are  affected 
by  the  law  are  those  that  have  at  best  a  narrow 
sale.  They  are  principally  books  in  French, 
German,  Latin,  or  Greek,  used  only  in  college 
classes  for  special  purposes,  which  it  would  not 
pay  any  American  publisher  to  reproduce.  But 
let  us  suppose  that  the  English,  (rerman,  or 
other  printers  could  furnish  a  set  of  school- 
books  so  decidedly  better  and  cheaper  than 
our  own  that  our  thrifty  publishers  should  be 
driven  from  the  field  :  will  any  reasonable  man 
say  that  we  should  continue  to  maintain  them  by 
a  head-money  tax  on  the  pupils  of  our  schools? 

There  is  no  good  reason  to  fear  that  our  pub- 
lishers would  lose  by  a  free  trade  in  educa- 
tional materials.  If  the  change  be  made  in 
such  fashion  that  they  may  have  as  good  a 
chance  in  foreign  markets  as  foreigners  should 
have  in  our  own,   we  can  trust  the  business 
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capacities,  auil  the  stimulated  c^neri^ies  of  our 
lext*book  ruakers,  to  keep  our  place  in  the 
struggle.  But  grunt  the  truth  of  the  sad  pre- 
sages of  those  who  see  the  dchige  in  free  trade, 
can  we  afford  either  the  principk'  or  the  eflfects 
of  levying  a  poll-tax  on  education? 


WHIRLWINDS,     CYCLONES,    AND    TOR- 
NADOES.^—YllL 

The  barometer  was  falling  more  and  mure 
rapidly,  and  the  wind  blowing  with  iucretised 
violence  froni  the  north t  in  the  exuiupU*  that 
was  described.     Then,  if  n  transparent  storin- 

rd^  drawn  to  pro[)cr  scale  after  the*  pattern 
fig,  t»,  be  placed  on  the  chart  so  that  its 
Strong  north  wind  shall  pass  the  jxisition  of 
the  vessel,  it  will  give  the  l>e8t  indication  of  the 
general  form  of  the  hurricane ;  and  a  course 
may  be  laid  by  which  the  daugerous  centre 
will  be  avoided.  In  this  ease,  the  safest 
C!Oijrsn  will  be  to  run  southward,  or  a  jjoint  or 
two  west  of  south,  till  the  barometer  begins 
to  rise;  anrl  then,  if  desired,  a  more  easterly 
course  may  be  followed.  Even  if  the  vessel  bo 
OD  its  way  to  a  F.uroiJcan  port,  this  will  be  its 

if(*«»t   motho^i   of  avoitling  the  storm  ;  for,  in 
'-'■^  to  beat  again«*t  the  wind  and  leave 
1 1  M  to  the  >outh,  thejc  is  too  muclt  risk 

that  its  increasing  strength  will  in'cvent  llie 
vesHuM  making  sutHcient  headway  to  escape 
being  caught  in  the  central  whirl  t  it  won  hi  be 
better  to  sail  around  the  southern  sitle  of  the 
storm,  and,  after  tlie  centre  had  passed  on 
the  west*  then  shape  a  north -east^^rly  course 
with  the  wind  on  the  starboard  beam.  Home- 
times  it  has  hapjiencd  tVom  ignorance  of  such 
sailing-rules  as  these,  or  from  inabilfty.  even 
with  their  aid,  to  escape  fmm  the  sudden  vio- 
leoce  of  a  storm,  that  a  vessel  liuds  itself  on 
the  storm-track  at  the  time  of  the  passage  of 
the  centre ;  and  there  is  then  obscrve(J  the 
peculiar  and  dreadful  cahu  within  the  whirl,  to 
which  sailors  have  given  the  name  of  *  the  eye 
of  the  titorra/  Let  us  suppose,  in  the  example 
given  above,  that  the  vessel  endeavored  Jo  force 
its  way  against  the  increasing  north  wind,  and, 
failitrg  in  this,  remained  on. the  path  of  the 
stonn  till  tlic  centre  ailvanced  on  it.  During 
its  approach  there  will  be  no  very  marked 
change  in  the  direction  of  the  wind  ;  but  its 
force  inereas*'S  even  boyond  what  seems  its 
greatest  possibh*  strength,  and  goes  on  increas- 
ing, blowing  in  tremenrlous  and  terrible  gusts, 
till  the  veys*  1  is  stripped  of  its  canvas,  and  the 
yards  iind  masts  are  cracked  and  broken  away. 

I  O>tillnu0d  fj-ufii  Xg.  i&. 


and  the  liull  lies  helpless  and  unmanageable* 
Rain  falls  in  driving  torrents,  a6d  the  si^a  rolls 
in  great  broken  wavi'S.  The  roaring  of  the 
winds  rises  to  a  6ci*caming  j)itch  ;  anti  when 
at  its  most  fearful  strength,  it  suddenly  diea 
away.  In  live  minutes,  perhai)s  even  less, 
the  air  is  quiet ;  and  only  the  heavy  sea,  and  the 
commotion  of  the  clouds,  and  a  distant  fading 
sound  of  the  retr<*flting  wiud,  tell  of  the  vio- 
lence that  has  passed  b^\  Tho  vessel  is  in  a 
cushion  of  (|uiet  air  left  under  the  core  of  the 
Sturm.  There  is  generaliy  but  a  short  time 
given  to  sutfer  the  stis|x*nse  of  this  unnntural 
quiet.  In  half  an  Iiour  or  an  liour,  accoiding  to 
the  si/.e  and  rate  of  motion  of  the  storm,  the 
centre  ]>asscft  away^  and  the  opposite  aide  of 
the  whirl  suddenly  falls  on  the  unhappy  wreck, 
coming  again  with  all  the  roar  and  tury  that 
was  felt  before,  but  now  blowing  in  the  oppo- 
site direction,  —  a  terrilic  hurricane  from  the 
south,  chopping  the  waves  into  the  dreaded 
cross-sea,  where  the  water  rises  in  pyramids 
insteatl  of  in  linear  crests,  ami  changes  its 
form  so  rapiilly  and  with  such  broken  rhythm  ag 
to  strain  great  leaks  in  tlic  worn-out  hull,  and 
leave  it  to  founder  in  clearing  weather,  while 
the  storm  goes  on  in  its  destnictive  path. 

Tliere  is  yet  much  to  be  learrjed  ccjueerning 
the  curves  toHowed  by  the  winds  In  these 
storms.  The  diagrams,  us  <les<Tibed  above,  :ire 
based  on  obscrvath>n  and  Iheoi-y,  but  mu^t  l>c 
regarded  only  as  provisional  until  [>roved  by 
the  average  of  many  more  observations  than 
have  yet  been  made.  Hules  for  various  cases 
m.ny  be  ea^^ily  devised  on  the  plan  above  de- 
scribed, but  they  are  not  infallible:  thei*©  id 
still  much  to  be  done  in  perfecting  them.  Ofily 
one  additional  point  need  bo  mentione<l :  care 
is  ncedcil  to  avoid  sailing  after  and  o\  ertaliing 
a  slow-moving  storm,  and  so  falling  into  its 
[>ower.  Tins  would  seldom  ha|>pen  in  our  lati- 
tude, but  might  well  occur  in  the  Indian  Ocean, 
where  some  storms  Imve  been  Ibnud  to  rest 
almost  stationary  over  one  district  of  the  sea 
for  more  than  a  d,nv.  A  case  is  reported 
where  a  vessel  tlms  fell  into  the  dangerous 
whirl,  and  could  not  escape,  but  was  carried 
round  and  round  the  centre,  while  scudding 
unch*r  bare  ik>1cs,  till  it  made  five  complete 
revolutions  before  the  storm  left  it  behind . 

There  remains  to  be  described  the  storm- 
flood  proiluced  when  a  storm  runs  u|>on  a  low 
shore,  as  often  happens  at  the  head  of  the  Bay 
of  Bengal,  The  cyclone  advauces  with  grow- 
ing strength  till  it  reaches  the  flat  delta  of  the 
great  Indian  rivers.  It  finds  the  land  hero 
p«  rfectly  level,  and  so  little  raised  above  the 
witter  that  its  cultivated  surface  has  to  be  pro- 
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U'cXf'i\  from  iiver-overflow8  l»y  dikes  ten  or 
twfivr  H-irt  iiigli  biiilt  along  the  sliores.  But 
tii».'  iiiMowing  winds  briisli  the  water  of  the 
hay  up  ngainst  the  hind  ;  the  diminished  at- 
iriospiit.-ric  pressure  al>ont  the  slorin-eentrc 
allows  the  heavier  surrounding  air  to  lift  the 
water  here,  and  for  every  inch  tliat  the  mercury 
falls  in  tlie  haronieter  tiie  water  will  rise  a  foot ; 
the  rain  alone  may  contrihute  nearly  a  loot  of 
water  in  a  day ;  and  finally,  if  a  strong  tide 
conspire  with  these  other  causes,  a  great  Hood 
is  pnxlueed,  that  overwhelms  even  the  dikes, 
and  drowns  out  all  the  low  c-ountry ;  and  the 
poor  people,  unprovided  with  sullicient  means 
of  escape  from  tiie  winds  and  the  watere  that 
come  frrun  ahove  and  below,  are  lost  by  the 
thousand.  Six  storms  alone,  that  have  devas- 
tated this  coast  since  1700,  have,  if  the  records 
can  be  trusted,  destroyed  over  half  a  million 
lives. 

The  disapiKjarance  of  a  storm  has  already 
been  alluded  to.  The  storm  will  fail,  or  greatly 
decrease  in  strength,  when  running  from  the  sea 
on  the  land;  for  friction  here  is  greater,  and 
there  is  less  moisture  in  the  air  from  which 
heat  can  lie  obtained  to  overcome  the  increased 
friction  and  continue  the  existence  of  the  dis- 
turbance. Again :  the  storm  must  decrease  in 
intensity  as  it  recedes  far  from  the  eijuator  ;  for 
it  then  enters  regions  of  less  warmth,  and  con- 
scfjuently  less  moisture.  Finally,  it  nuist  end 
when  th<*  iipdraught  caused  by  heal  ilerived  from 
the  fulling  rain  fails  to  throw  the  overflow  out- 
side- of  the  storm's  limits  ;  for  then  more  air 
entiTs  the  storm  than  flows  out  of  it,  and  the 
incssiiri'  at  the  centre  will  increase.  The  re- 
verse of  this  is  worth  noting:  the  storm  will 
increase  in  size  and  in  UMal  strength,  altiiough 
periinps  not  in  central  inlcn>ity,  as  long  as  the 
updraii^liL  is  active  enough  to  throw  some  of 
its  vohinu^  outside  of  the  area  occupied  by  the 
siirface-inchaught ;  for  then  the  pressure  at 
the  cenlic  will  decrease,  and  the  d(ivelopnn*nt 
of  llie  embryo  will  eontinue. 

Before;  proceeding  to  the  consideration  of 
tornadoes,  wc  may  de\ol<'  a  little  space  to  the 
B[)ecial  features  of  (^ur  own  stoiins  i'ast  of  the 
liocky  Moimtains,  as  determined  chiefly  by  Pro- 
fessor Loomis  in  his  <'areful  study  of  the  signal- 
service  nijips. 

The  storm-are.'is,  as  indicated  by  the  curved 
lines  of  e«jii;il  pressures,  are  ovals  about  twice 
as  long  as  wide,  with  the  longer  axis  generally 
north-east  and  south-west,  'i'lie  average  direc- 
tion of  progressi({n  of  nearly  live  hundre<l 
stornis,  in  l«72-7l\,  was  north  81^  cast,  with  a 
mean  velocity  of  t»\cnty-six  miles  an  hour,  or 
six  hundred  and  twfnty-four  miles  a  day  :  the 


maximum  velocity  was  above  eighteen  hundred 
miles  a  day.  Some  of  these  barometric  de- 
pressions begin  on  the  Pacific  Ocean,  or  in  our 
north-western  territories :  most  of  them  are 
first  noti*d  within  the  western  mountainous  dis- 
trict ;  and  a  goo«^l  share  of  the  remainder  arise 
on  the  plains.  Ver^-  few  come  from  the  West 
Indies.  After  passing  us,  they  sweep  out  over 
the  ocean,  generally  turning  well  to  the  north- 
east, and.  if  ci)ntinuing  long  enough,  ninningto 
Norway  or  Iceland  rallier  than  to  Great  Britain. 
The  probability  that  a  storm  which  leaves  our 
coast  will  arrive  in  England  is  only  one  in 
nine.  The  average  tracks  of  a  large  number  of 
storms  from  the  Hocky  Mountains  to  the  Ural 
are  shown  on  the  accompanying  map,  pre- 
pared bv  Kopi>en  (Anualen  der  hydrographies 

If  storms  moved  only  according  to  these 
averages,  their  prediction  would  be  made  easy 
and  accurate  ;  but  they  naturally  fail  to  do  so, 
and  hurry  or  slacken  their  pace,  or  turn  to  one 
side  or  the  other  of  their  average  course,  in 
what  seems  to  be  the  most  capricious  fashion. 
It  is  the  early  discovery  of  these  individual 
|)eculiarities  tiiat  tasks  the  acutcness  of  the 
weather-men. 

With  reganl  to  velocity,  storms  advance 
much  faster  in  February  than  in  August  (174 : 
10(»),  and  in  the  late  afternoon  and  evening 
than  at  other  hours  (12:> :  100).  If  the  tele- 
graphic reports  show  a  rapidly  rising  barome- 
ter, and  a  weak  wind  in  the  rear  of  the  storm, 
it  will  ])robably  move  rapidly.  The  rain,  also, 
exercises  a  m:irkc«l  control  on  the  storm,  as  is 
shown  by  comparing  the  forward  extension  of 
the  rain-area  with  the  rate  of  progress:  — 


Kurwaril  fXtinhinii  «>1'  raiii.         Tro^ii'ikriiin  of  •torm-ccntre. 


4<).1  iiilli-e  an  hour. 
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further,  by  comparing  the  axis  of  the  rain-area 
with  the  course  of  the  siortii  :  — 


Ax  In  of  raln-an-u 


X.  r..T  K. 
S.  Wo*  K. 


Courm*  I'f  Hturiu. 


X.  44*  K. 
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Anally,  by  comi)aring  the  rainfall  with  the  in- 
crease or  decrease  of  the  central  barometric 
depression :  — 
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Aremge  mlnflill  wlllilti 


CImu>c«  of  centrmi  dcpreuloa  tii 


+  0.10"  (Ue.,  fltorm  deOTt<«ing). 

-O.OA 

-  a.l^tt    (1.0.,  vtorm  iDcreauiQg). 


Rain,  therefore,  In  shown  to  aid  iii  determining 
the  velocity,  directiaa,  and  devidopmeut  of  our 
stunns^  as  has  alreatiy  iKien  inrerred. 

Til  as  tar  in  rej^ard  lo  the  motion  of  the  storm 


tions  here  shown  has  already  been  discussed. 
It  should  be  added.,  that  the  unexf>eeted  ap- 
proach to  equality  in  the  wind's  strength  on 
the  right  and  left  (south  and  north)  sides  of  the 
storm  is  probably  in  large  part  due  to  the  wind  i 
on  the  north  coming  but  little  retarded  from 
the  sea,  while  that  on  the  south  has  lost  nmchof 
its  proper  velocity  by  blowing  long  o\  er  laud  ; 
8o  that,  while  the  winds  should  theoretieallv 
show  a  less  velocity  on  the  left  than  on  the  right 
side  of  the  track  when  the  storm  moves  over  a 
uniform  surface,  this  iuequulity  might  be  largely 
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&  whole.     The  winds   of  the   storm   blow 

Br,  the  more  marked  the  central  depression 

pind  the  closer  the  isobars.     If  the  space  ou  the 

lelgual-surviee  maps  between  adjoining  isobars 

I  (the  difference  of  tbt-ir  pressure  being  one-tenth 

of  an  inch)   measure  one  hundred  and   thirty 

miles,  the  wiml  will  probably  blow  five  miles 

an  hour;  if  eighty  miles,  thirty  miles  an  hour; 

if  fort3'-fivc  miles,  filly  miles  an  hour.     There 

is,  how*evcr,  much   variation   from   this   rule, 

depending  on  the  form  of  the  ground  and  the 

[.ueighborhood  of  the  lakes  or  the  sea.      The 

iverage  direction,  inclination,  and  velocity  of 

our  storm  winds  in  the  four  quadrants  is  shown 

in  fig.  21,     The  relation  of  the  several  incliiia- 


couuteracted  by  the  relations  of  sea  and  land 
that  obtain  in  the  eastern  part  of  our  country. 
This  is  confTtmed  by  finding  the  winds  on  the 
left  side  of  the  stonns  of  northern  Europe  much 
weaker  than  on  the  right ;  for  here  the  i>rogres- 
sion  of  the  storm,  and  the  relation  of  sea  aodj 
land,  combine  to  produce  this  cflTect*  Our  space] 
forbids  more  detailed  consideration  of  the  vari- 
ation of  our  storms  with  the  seasons  ;  and  the 
reader  desirous  to  pursue  the  subject  farther 
should  provide  himself  with  the  government 
daily  weather-maps,  which  may  be  had  by  sub- 
scription lo  the  chief  signal-ofllcer  in  Wash- 
ington, luid  should  consult  Professor  Loomis's 
essays  iu  the  American  journal  of  science  for 
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recent  yeai-s,  the  circular  on  the  practical  use 
of  meteorological  reports  and  weather-maps 
(issued  b}'  the  signal-service,  1871),  and  the 
ai)pendices  on  the  relation  of  rain  and  winds, 
and  on  the  course  of  storms  in  the  ditferent 
months,  in  the  signal-service  reports  for  1878 
and  1874. 

( To  be  concluded.) 


THE  INTELLIGENCE  OF  BATRACHIANS. 

In  his  recent  volume  on  Animal  intelligence,^ 
]\Ir.  Romanes  devotes  less  than  two  pages  to 
the  intelligence  of  batrachians.  He  remarks, 
'  On  the  intelligence  of  frogs  and  toads  very 
little  has  to  be  said.'  That  our  author  should 
have  included  toads  in  the  above  seems 
strange  ;  as  instances  of  cunning,  and  proofs 
of  the  general  intelligence,  of  these  animals, 
are  nunu?rous.  In  conversation  with  practical 
observers  of  animal  life,  I  have  never  yet 
found  one  that  did  not  actford  a  marked  degree 
of  intelligence  to  toads.  In  short,  toads  may 
readily  be  tamed,  will  come  when  called,  and 
have  been  seen  to  place  matter  attractive  to 
flies,  their  principal  food,  near  their  hiding- 
places,  so  they  couM  remain  at  home  and  at 
the  same  time  be  sure  of  a  sulliciency  of  food. 
'I'his  evidence  of  foresight,  on  the  i)art  of 
toads,  is  no  uncommon  occurrence,  and  quite 
etfectually  establishes  their  claim  to  a  credit- 
able degree  of  intelligence. 

Of  tiie  spade-foot  or  hermit  toad  (Scaphio- 
pus  solitnrius)  and  the  tree-toad  (Ilyla  v(»rsi- 
color)  I  have  but  litth;  to  record.  The  former 
is  but  rarely  seen,  and  I  have  had  no  oppor- 
tunity to  experiment  with  it  with  a  view  to 
testing  its  mental  cn]>abilities.  The  habits 
of  the  animal,  as  described  by  Agassiz  and 
rutnnm,  would  lead  one  to  conclude  tliat  in- 
tellectually they  are  to  be  classed  with  the 
common  toad.  The  tree-toad,  or  Ilyla.  being 
crepuscular  in  habits,  was  found  dillicult  to 
study,  and  nothing  was  determined  that  bore 
upon  the  question  of  its  intellectual  capacity. 
I  can  but  state  my  impression,  wliicii  is,  that 
they  are  not  so  cunning  as  the  common  toad. 

On  the  other  hand,  1  am  pained  to  confess 
that  my  many  observations  and  experiments 
with  the  several  species  of  true  frogs  found 
here,  conducted  without  an  intermission  for 
four  months,  have  yielded  but  little  evidence 
that  these  creatures  |)ossess  a  i)article  of  intel- 
ligence. It  almost  proved,  indeed,  to  be  labor 
lost,  — 

*  To  perch  upon  a  slippery  log, 
And  sit  in  judgment  on  a  frog.' 

1  Animal  intelllgonce.  By  Qcorge  J.  Komanet.  (Inlernat. 
»c.  series,  no.  xllv.)    New  York,  Appleton  A  Co. 


Mr.  Romanes  remarks,  that,  if  fVogs  are  re- 
moved to  a  long  distance  from  water,  they  will 
take  the  shortest  route  to  the  nearest  pool  or 
brook.  Even  this,  I  find,  is  only  usually  true. 
Quite  ten  per  a^nt  of  such  '  removed '  fh>g8 
started  off,  when  released,  in  the  direction  of 
the  most  distant  water,  rather  than  that  which 
was  nearest.  One  of  m}'  many  experiments 
was  as  follows :  I  placet!  a  pail  filled  with  water 
in  a  dry,  dusty  field,  burying  it  to  the  brim.  It 
was  protected  by  a  cap  of  coarse  wire  sieving. 
I  then  liberateii  a  frog  within  twenty  yards  of 
it.  It  hopixnl  in  the  opiK)site  direction,  towards 
water  nearly  three  hundred  yards  distant.  I 
then  placed  a  frog  on  the  opi)Osite  side  of  the 
buried  pail,  so  that  the  distant  brook  could 
only  be  approached  by  passing  near  or  directly 
over  it,  if  the  frog  took  a  direct  course.  This 
the  frog  did,  and  less  than  a  score  of  leaps 
brought  it  to  the  wat«'r  covered  by  the  sieve. 
It  seemed  quite  satistied  with  the  fact  that  a 
little  water  was  in  sight,  although  out  of  reach. 
Here  the  frog  remained  until  morning.  The 
following  day  I  removed  the  pail,  and  buried  it 
within  fifty  yards  of  a  running  brook.  I  then 
took  seven  frogs  of  three  species,  and  placed 
them  ui)on  the  sieve,  which  wns  about  half  an 
inch  above  the  surface  of  the  water.  Here 
five  of  them  remained  during  the  whole  day, 
exposed  to  the  glare  and  heat  of  a  cloudless 
midsummer  day.  The  evaporation  from  the 
water  beneath  Uhmu  barely  kept  them  alive ; 
and  yet  within  so  short  a  distance  was  a  run- 
ning brook,  with  all  the  attractive  features  of 
ideal  frog-life. 

I  repealed  this  experiment,  with  slight  mo<li- 
fications,  several  times,  and  always  with  essen- 
tially tlie  same  results. 

In  his  Travels  in  North  America  ( Kng.  trans., 
vol.  ii.  p.  171),  Peter  Kalm  refers  to  certain 
habits  of  the  bull-frog  (Hana  Catesbvana) 
which  seemed  to  indicate  tiiat  the  frogs  of  this 
species  occupying  the  same  pond  were  some- 
what governed  by  a  leader.  His  remarks  are, 
"  When  many  of  them  croak  together,  they 
make  an  enormous  noise.  .  .  .  They  croak  all 
together,  then  stop  a  little,  and  begin  again. 
It  seems  as  if  they  had  a  captain  among  them  : 
for,  when  he  begins  to  croak,  all  the  others 
follow  ;  and,  when  he  stops,  the  others  are* 
silent ;  **  and  he  adds  that  the  '  captain  '  appar-' 
ently  gives  a  signal  for  them  to  stop.  This, 
if  true,  would  be  evi(h'nce  of  considerable  in- 
telligence ;  but  it  is  only  apparently  true  of 
them.  I  have  very  carefully  watchecl  the  bull- 
frogs in  a  ix)nd  near  my  house,  and  have  found 
that  the  croaking  of  the  '  captain  '  is  not 
always  that  of  the  same  individual.     At  times 


jAjruASY  16,  1884.] 


SCIENCE. 


67 


the  initial  croak  won  hi  come  from  one  side  of 
the  pond,  tliori  tlie  othtr,  aud  so  contiime  to 
vary.  This  shows  at  ooce  that  not  any  one 
individual  stnrted  and  stopped  the  croaking  of 
its  corn  puni  cms. 

Hoping  to  find  that  in  tlic  pursnit  of  prej. 
which  is  prliicipaily  insects,  frogs  would  dis- 
play some  intelligence,  I  tried  several  exiK'ri- 
meDts  to  test  their  ingenuity  ;  but  it  was  of 
no  avail.  Unless  the  food  could  be  easily 
reached  by  making  the  simple  exertion  of  a 
single  leap.,  the  frogs  would  go  hungry*  Suh- 
eeqnently  1  placed  a  large  fly  upon  a  piece  of 
thin  mica,  and  surrounded  it  with  a  circle 
of  fine  needles,  piercing  the  plate.  The  dy 
thus  protected  could  only  he  seized  by  the  frog 
suffenng  a  severe  pricking  of  the  jaws.  This, 
I  found,  a  frog  would  sutfer  indotlnitc^h',  in  its 
attempts  to  secure  the  fly.  In  one  instance, 
the  frog,  which  had  been  fasting  for  seventy- 
two  hours,  continued  to  snap  at  the  needle- 
protected  Jly  until  it  had  entirely  skinned  its 
upper  jaw.  1  concluded  from  this,  that  the 
witB  of  a  frog  were  too  limited  to  be  demon* 
strateti. 

Some  weeks  after  having  completed  these 
experiments,  I  had  the  gcKKJ  fortune  to  cap- 
ture two  fully  grown  specimens  of  the  bull- 
frog (Ran a  Catesbj'ana)  :  and,  noticing  their 
enormously  distended  sides,  1  examined  the 
stomach -con  tents  of  the  two.  In  one  was  a 
ftill-grown  chipmunk  (Tamias  striata)  ;  in  the 
otl)er,  a  garter-snake  (Eutania  sirlalis)  meas- 
uring eighteen  inehe^s  in  length,  and  alsf>  a 
tield-mouse  (Arvicola  riparia).  On  close  ex- 
amination, J  found  that  the  snake  had  partially 
swallowed  the  mouse  ;  and,  w^hile  thus  helpless, 
Ibe  frog  had  evidently  attacked  the  snake,  and 
•wallowed  it. 

It  ia  evident,  I  think,  that  the  frog  rccog- 
ui^ed  the  helpless  condition  of  the  snake  at 
the  time,  and  took  adv:intuge  uf  it.  IT  m,  it 
is  evidence  of  a  degree  of  intelligence,  on  the 
part  of  the  frog,  wliicli  the  results  of  my  ex- 
jjeriments  on  tbe  frogs  generally,  had  not  led 
me  to  ex|)cct.  C^erlainly  a  frog,  however  large, 
will  not  attack  even  a  small  snake  if  it  is  pos- 
sessed of  its  usual  activity. 

The  salamanders,  on  the  other  hand,  by 
their  active  movements,  wandering  disposition, 
cjf     '  of  hearing,  aufl  other  minor  charac- 

t!  4ive  evidence  of  greater  intelligence. 

Thu  J  ciin  state  of  them,  however,  as  an  im- 
pre*tsion  only  ;  fur  my  efforts  to  prove  them 
{}  of  cunning  were  not  successful.  The 

pi  I  ;  imander,  it  is  true,  lights  when  cai>- 

turi*<i,  curving  its  back,  and  snapping  viciouj^- 
Iv.     TfiiM  no   frog  ever  does.     The    conmion 


spotted  triton  (Diemyctelus)  becomes  quite 
tame  when  kept  in  an  aquarium,  and,  as  I 
found,  ia  soon  able  to  determine  the  difference 
between  a  fly  held  against  the  glass  and  one  held 
over  the  water.  I  frccptently  held  a  fly  against 
the  glass,  an<l  very  near  the  triton  ;  but  it  took 
no  notice  of  it,  after  one  or  two  efforts  to  seize, 
it,  but  would  follow*  ray  hand,  and.  w^hcn  the 
fly  was  held  over  the  surface  of  the  water,  the 
triton  i)romptly  leaped  at  and  seized  it.  This 
is,  indeed,  but  meagre  proof  of  intelligence, 
but  seems  to  show,  1  think,  that  a  salamander 
is  more  cunning  tlian  a  frog. 

My  observations  lead  me  to  conclude,  that 
the  habits  of  an  aninial  Imve  much,  if  not  all, 
to  do  with  the  intellectual  capacity  it  possesses. 
Frogs,  as  a  class,  arc  nut  migratory.  They  ftre- 
queut  a  given  pond  or  stream  ;  and,  sustained 
by  the  insect-life  that  comes  to  them  but  ia 
not  sought,  the3*  pass  an  eventless  life,  trust- 
ing, as  It  were,  to  luck.  Such  an  existence 
requires  no  intellectual  exertion,  and  none  is 
made.  The  salamanders,  on  the  contrary,  are 
far  more  wandering  ami  active.  They  appear 
to  be  ever  in  search  of  fcx)d,  and,  when  lying 
in  wait  for  it,  choose  such  positions  as  experi- 
ence has  taught  them  are  best  adapted  for  the 
purpose :  at  least,  my  studies  of  such  speci- 
mens as  I  have  kept  in  confinement  lead  rae 
to  believe  so.  Intellectually,  therefore,  the 
salamanders  are  in  .advance  of  the  frogs ;  bat 
the  batrachians  as  a  class,  although  higher  in 
the  scale  of  life  than  fishes,  are,  I  believB,  in- 
ferior to  them  in  intelligence. 

Chas.  C,  ABaarr,  M.D. 


THE  PONS-BROOKS  COMET, 

TnE  c*omet  which  is  now  being  observed  at 
its  first  predicted  return  was  discovered  by 
Pons,  at  Marseilles,  two  hours  afler  midnight 
of  July  20,  1812.  Pons  was  at  the  time 
concierge  at  the  Marseilles  observatory,  but 
afterwards  became  its  director.  He  died  in 
Florence,  Oct.  U,  IHiil,  at  the  age  of  seventy, 
having,  between  the  years  IKOI  and  1827,  dis- 
covered no  less  than  thirty-seven  comets  ;  this 
one,  according  to  Zach  {MomttL  corr,,  xxvi, 
270),  the  sixteenth  in  ten  years. 

Pons  describes  the  comet  at  the  time  of 
disc»overy  as  an  irregular,  nebulous  mass,  with* 
out  coma  or  tail,  and  invisible  to  the  naked 
eye.  Having  made  sure,  from  the  motion, 
that  it  was  really  a  comet,  he  announced  his 
discovery  on  July  22  ;  and,  frt>m  July  25  to 
Aug.  3,  it  w^as  l»riglil  enough  to  be  observed, 
at  lower  culmination,  with  the  I^larseiUes  in- 
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}(fttt\  upon  tlu*  plnno  of  tlio  c»f)niet's  orbit. 
'Ifn-^Mi.-t  int-i-^snrv  for  <lr!ininjjj  the?  ellipse  in 
wiii'ii  tii«*  foiiH't  luovrs  :irc,  the  angle  Q 
ii^.'il'j.  the  longitude  of  the  ascending  nf>fle ; 
til.-  Mi.L'U-  n-a  (-H*,l''),  the  (liliereiiee  be- 
twiiii  tin*  longitiule  <;!' the  nodt?  and  the  longi- 
TM'hr  of  periJH-lion  (EI)  :  the  angle  /.  the  incH- 
nalioii  brtwceii  the  earth's  orbit  sind  that  of 
tin*  foiiiet  :  7,  Ihr  i>erihelioii  distance  (0.77o) 
i-xpiv-^ied  in  nnits  of  the  earth's  distance  from 
thf  >n!i :  T.  the  dale  of  ]M'rihelion  passage  ; 
:iiid  fi,  tin'  ecct-ntricity  (h/.h;),  or  ratio, — 

distrince  from  <*eiitro  lo  ftKMis^ 
semi-axis  nnijor 

8  nnd  n  —  S  are  shown  in  the  fignre  :  and.  to 
l\*vm  the  crmiplete  pietnre.  we  an*  to  imagine 
the  phiiir  of  the  comet's  <irbit  revolved  at)out 
the  lliif  .1  /J.  tlit>  line  of  nodes,  until  it  nmkos 
an  angle  of  74'  (/)  with  the  plane  of  the 
paptT.  Tlie  directions  in  which  the  comet 
and  the  earth  are  moving  are  indicated  by 
arrL>ws.  The  jK)siti()ns  of  the  two  boilies  on 
a  number  of  tlates  are  also  given.  The  ijcri- 
hiiion  is  reachetl  on  Jan.  2."i,  1SS4,  when  the 
ii^nu-t  is  seventy  million  miles  from  the  sun, 
•  and  sixty-eight  million  miles  from  the  earth. 
Tiio  nearr^i  ap])roach  tt)  the  earth,  al>out  fifty- 
tiin*e  million  miles,  is  u|xin  Jan.  ^,  1HS4. 

The  brightness,  as  far  as  de^KMiding  upon 
!hi-  iii-^tance  fn>m  the  sun  and  fnnn  the  earth, 
<;  ould  reath  a  maximum  about  Jan.  II,  a 
huii'iiid  :ind  f«irty-t]ve  limes  as  bright  as  when 
iiisi-»»vert«i  by  r>nH)ks.  :in<1  live  times  as  bright 
:*s  at  thr  time  of  l^.nle's  oliservation,  when,  as 
a  ■  ready  note«l.  thr  ^.tmiel  had  a  tail  a  degree 
in  ■iiii:ih.  Wi-  might  expect,  then,  that  it 
\u«nld  bi*  visihlr  to  the  nnked  eye 
iii'm  tlu*  middle  of  Heeemberto  the 
middle  %}\'  Febrn:iry.  equalling,  at  its 
■t  <:.  :".i-  i'lightness  of  a  star  of  the  third  mag- 
!',:::iii  :  ''Ht  iinu-^nal  and  unexplained  fluelua- 
v.iv  s  :!i  I  he  bright ne^<  have  been  observed, 
wliivli  :i  lilt  r  tluM'  pivdirtions  a  little  nntrust^ 
w»'::!:v.  Iii  thi-  tir-t  Wivk  in  Decern  her  the 
v>':ri-:  p:i->i-«l  within  aJ'ont  seven  degrees  of 
::;!■  :!«:.:  ^tar  n  I.yrae,  and  continued  ita 
:i:.«::.:i  :a:'ir.\  :«»xvards  the  south  and  east. 

>:;.i  i>  •iiso«v,Tv.  by  l>ri>ok$.  our  visitor 
;.;i-i  it^i.xi'i  in  a  most  ivculiar  manner  as 
rx^.  :  is  '•:  i;h:iie>s.  Ihe  theoretical  change 
is  c  ^« :.  •;  rro:Vs<nr  Uoss's  article  in  Science^ 
.  4  ; . • .  I »:.::. e  :\» i ! i ►«  i n g  page  we  find  obser- 
^:.:.-<i  !.:;:i  :\l  Hmtv  a  id  college  observatory 
v-.  **i  •  :.  .:.  -J-J.  iVi.  The  variability  remarked 
a:  Ibi  \:i-  :  :>  ixMit'.rmeti  by  observations  made 
r.:  :;  s'..:  ::;e  s.srao  lime  at  Paris,  Hamburg,  and 
l>r»>.:ir. ;  so  that  we  tlnd  a  pretty  well  defined 
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mnxinnini  oC  frooi  iLe  seventh  to  Ibe  eigbtU 
iTiaguitn*le,  roncht'd  between  Sept.  22  and  24, 
falling  oiV  sij<Idenl y  on  either  si«le  ;  for  on  Sept. 
21  the  eomet  wa8  *  very  faint/  with  *  a  slight 
condensation/  and  on  the  28tli  it  was  tenth 
to  eleventh  magnitnde.  Bigonrdan  Bays,  •*  It 
had  for  ftonio  time  a  l>nUiaacy  thirty  or  forty 
times  what  miglit  have  been  expected,  —  a 
fact  diffienlt  to  exphun  on  the  theory  that 
cornels  have  no  light  of  their  own/* 

As  regards  any  variability  at  its  former  ap- 
pearance, the  observations  of  1812  are  not  snf- 
ficiently  precise  to  furnish  conclusive  evidence. 

A  rough  sketch  of  the  comet,  as  seen  with 
the  2f»-inch  equatorial  of  the  Naval  observato* 
ry,  Washington,  was  made  on  Sept.  2G,  1883  ; 
and  by  |>ernn^sion  of  the  superintendent  of  the 
observatory,  Rear-Adruiral  U.  \V,  ShufeMl, 
it  is  hei'e  given,  with  the  observer* s  note. 
''  Sept,  2<j.3*J,  1883;  — observer,  Winlock;  — 


the  influence  of  Neptune.  Schulhof  and  Bos- 
sert*  in  pointing  out  an  error  in  Kirk  wood's 
calculation,  modifying  somewhat  his  conclu- 
sion, sa}'  that  the  reanirkalOe  resemblance  be- 
tween the  orbits  of  these  comets  indicates  that 
there  was  originally  some  intimate  connection 
between  them.  Indeed,  these  two  cornets,  and 
the  comets  of  ISITj,  1847,  V.  (Brorsen),  and 
1852,  IV.  (Westphal),  seem  to  belong  to  the 
same  family'* 

As  to  the  proper  designation  of  this  comet 
of  Pons  and  of  Brooks,  authorities  and  prece- 
<lcnts  differ.  In  The  observatory  for  November, 
1883,  Mr.  W.  T.  Lynn  writes,  *^  I  presume  the 
designation  Pous-Brooks's  cornet  is  understood 
to  be  only  pro\nsional.  Accoi*t'ling  to  rule.  It 
should  be  I'ons's  conjet ;  .  .  *  its  pcnuunent 
name  must  therefore  be  •  Pons's  long-|H*riod 
comet/  or  *  Pons*s  periodical  comet  of  1812.*  " 
The  shortest  designation  seems  likely  to  pre- 
vail ;  and  doubtless  the  comet  will  be  known 
hereafter  as  the  *  Pons-Brooks  comet/  or  per- 
haps simply  as  the  '  Comet  of  1812/  it  being 
the  only  eomet  that  was  seen  in  that  year. 

W.    C.    W UNLOCK. 


26-ineh  equatorial,  magnifving  power  183.  The 
t'omet  appeared  as  an  oval,  nebulous  muss, 
with  a  fairly  well  defined  stellar  nticletis,  some- 
.  rhaj  elongated  in  Ihv  preceding  foUowhtg  (Mi  ec* 
tiorf;  the  nucleus  being  situated  at  about  the 
centre  t>f  the  nebulosity.  The  whole  mass  was 
>rae  C/  or  8'  in  diameter." 
The  spectrum  of  the  comet  was  examined  by 
Konkoly/  Sept.  27,  1883.  It  consistt^d  of 
three  extremely  faint  bands.  —  the  middle  one 
brightest,  the  third  (from  the  red  end)  next, 
and  the  one  towards  the  red  faintest.  The 
bands  ended  in  points,  and  were  unequal  in 
^engttf.  They  sometimes  liglite<l  up  for  one  or 
wo  seconds  ;  and  at  these  times  they  seemed 
"to  be  much  shorter  than  oi-dinarily, — a  phe- 
nomenon quite  new  to  the  observer. 

From  the  eimilarity  of  tlie  orbits  of  the  com- 
ets of  1812  and  1810,  IV.,  Kirkwood  has  siig- 
I    fi'd  {Amer.jonrn,  hc,  2d  series,  xlviii.  255) 
they  were  doubtless  members  of  a  come- 
tary  system,  and  were  brought  into  the  solar 
B3'atem  B95  years  before  the  Christian  era  by 

'  Jtlron.  Mehr*t  N©.  2M7.      Th»  ohtervaltny,  Koreijiber. 


THE  AJNOS  OF   VEZOJ 

Althouoh  the  literature  relating  to  the  Island  of 
Tezo,  and  the  Altiof^,  —  the  inhabitants  of  this  island  as 
well  a.^  the  southern  half  of  Saghalien  (or  Karafuto), 
the  Kiirlte  Islamls,  and  the  southern  i^xtremity  of 
Kamtchatka,  —  ha»?  Increased  much  Iti  recent  years, 
still  a  description  of  tlie  same,  hiiaed  npon  personal 
observation,  may  be  of  use  in  explaining  the  many 
contradictory  reports  and  ophiioiia  of  etbnologisti. 
Two  facts  should  be  tiorne  in  mlnd^  —  first,  that  the 
Ainos  are  not,  even  in  Ihe  most  remote  way,  to  be 
cl&iiseil  with  the  dark  races;  ami,  second,  that  they  are 
in  no  way  rehui-d  with  their  southern  neighhort,  the 
Japanese.  With  regard  to  their  color,  I  must  remark, 
that  I  have  not  found  the  Ainos  of  either  sex  darker 
than  many  Euroi»eans:  indeed^  It  is  not  rare  to  find 
in  southern  and  eastern  Eurt»pe  darker  individuals 
than  are  tx)  ]}e  seen  amonsr  the  aborigines  of  Yezo. 
The  assertion  that  the  Ainos  are  dark  brown,  or  even 
hiack,  is  sometimes  made  by  those  who  do  not  take 
into  consideration  tlie  fact  that  5tiper-*tition  prevents 
them  from  washing,  and  that  consetiuently  their 
complexion  apjvear^  at  times  much  darker  than  it 
really  is.  The  real  color,  which  may  bo  he«t  seen  to 
m]vanta;;e  among  the  Ainos  hving  on  tljo  seashore,  is 
a  little  lighter,  and  legs  reddish,  than  that  of  the 
Japanese.  The  development  of  hair  Is  somi^what  re- 
markable: in  the  case  of  the  men  It  covers  the  entire 
body  to  about  the  ejct^nt  seen  In  very  hairy  Euro- 
peans, The  bearil  Is  Icixuriant  and  beautiful:  the 
women  Imitate  h  by  tattoohig.    The  curly  or  wavy 

*  Uy  rmfc'Mor  BitAUNi-of  lluKo.  TranaUied  frois  tb«  ait» 
nuttn  uf  the  Dorlln  anthrc'potogttui)  •o<'U*ty, 
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<»f  Inconsiderable  ljit«rest»  in  camparison  la  the  soft, 
melancholy,  but  melodious  music,  with  its  perfect 
tlme^  which  accompanied  it.  This  sinking  would  not 
have  iurprised  me  in  the  least  in  Norwayg  for  exam- 
ple; hut  hero  it  api»eareil  In  the  roosft  striking  con* 
trSrSt  with  similar  efforts  of  the  Japanese,  and  indi- 
cated quit^»  a  different  cast  of  mind. 

In  the  vicinity  of  Sapporo  was  Juishikari,  an  Alno 
Ullage  of  especial  interest.  It  was  here  that  I  came 
to  know  t!ie  construction  of  their  huts  (great  9f|uare8 
with  smaller  additions, 
all  hung  with  rushes 
ami  reeds  )^  many  of 
their  customs,  their 
toucbinfc  adhesion  to 
tlieir  old  uature-wor- 
flhipf  tlieir  woisln'p  of 
the  sun  by  the  fnnwo 
{a  aacred  sia£[  frilled 
with  shavings  pendent 
fixim  its  uppiT  end,  and 
placed  in  the  eiistern 
window  uf  the  hut), 
and  Uieir  fear  of  the 
dead.  Their  food  con- 
alsts  mainly  of  millet 
and  salted  salmon. 

The  intelligence  of 
lb*  Ahjos  is  hyno  means 
small.  They  learn  the 
Jajmnese  language  very 
easily,  accusit>in  Ihem- 
aelves  very  readily  to  all 
Innovationn  which  are 
not  in  conflict  with 
their  religious  concep* 
lions,  occasion  ally  make 
improvements,  and  are 
rtady  to  answer  ques- 
tiont  in  a  precise  man- 
ner They  never  betray 
their  ogc^  and  pretend 
not  to  know  it.  With 
this  exception,  I  learned 
every  thiup  1  wished 
from  them.  I  obtained, 
for  eitample,  a  detailed 
account  of  their  terms 
for  different  colors.  Af- 
ter what  I  had  seen,  I 
waa  not  surpriseii  to 
find    that    these   terms 

<|uite  conformed  to  our  own.  and  deviated  fundamen- 
taJly  from  those  of  the  Japanese,  The  Japanese 
have  only  one  word  for  fti^ue  and  green  ;  while  the 
Ainos  have  distinct  names  for  both  colors,  wliich 
often  apfiear  to  be  confounded  when  interpreted  by 
Uie  Japanese. 

In  Saru  (or  Sara)  I  had  an  opportunity  to  see  olJ  of 
an  ancient  state  orfranization  that  lias  survived  the 
introduction  of  a  village  government.  Here  1  found 
the  seat  of  tlie  cliicf  among  the  village  elders,  which 
wa«  formt'ily  U»cated  somewhat  farther  In  the  lute- 
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rlor,  at  Biratorl  or  Piraloru.  The  chief  was  regarded 
by  the  Ainos  as  a  sort  of  klntj.  Under  Japanese 
domination  his  power  and  rank  were  lost. 

The  mode  of  travelling  has  been  well  described  by 
Miss  Bird.  It  is  impossible  to  make  any  progress 
without  horses;  and  these,  although  not  of  the  mean- 
est sort,  are  most  shamefully  aliused  by  the  Japanese, 
III  this  respect  the  Ainos  generally  prove  useful  and 
agreeablt?  servanti*,  but  they  ai'e  often  the  too  sub- 
servient tools  of  their  masters.  However^  I,  have 
never  seen  the  Ainos 
abuse  their  horses,  their 
only  domestic  animals, 
in  the  reckless  and  bru- 
tal manner  observed 
among  the  Japanese: 
Indeeii,  I  have  wit- 
nessed on  many  occa* 
8 Ion 9  quite  the  opposite 
mode  of  ti-eatmenL 

In  my  journeys  along 
the  coast,  I  became  con» 
viuced  that  the  popula- 
tion of  the  Ainos  had 
*been  under  -  estimated* 
just  as  that  of  the  Japa- 
nese had  been  over-esti- 
mated. While  the  nuiu- 
ber  of  the  latter  is  cer- 
tainly le^s  than  a  hun- 
dred thousand,  instead 
Of  more,  an  officially  re- 
ported, the  number  of 
the  Ainos  (said  to  be 
eighteen  thousand) 
must  be  trebled  in  order 
to  rcacli  approximately 
ju"c urate  figures.  The 
erroneous  estimate  of 
the  Jai>ani'se  govern- 
ment is  explained  by  the 
fact  that  it  takes  no  ac- 
count of  the  large  num- 
ber of  Aino  villagos  on 
the  large  rivers  of  re- 
mott!  parts  of  the  iMland, 
and  particularly  along 
the  coast,  but  is  baspcl  on 
the  relation  of  the  square 
surfaces  of  known  and 
unknown  parts.  In  some 
of  the  l^et  ter  known  parts 
of  the  island,  especially  In  the  south-west,  the  Ainos 
have  been  completely  dislodged;  and  in  the  mixed  dis- 
tricts their  number  has  also  been  much  reduced. 

From  all  these  ol>servation8,  as  well  as  from  the 
traditions  of  the  Ainos,  in  whicli  are  ever-rccurrlng 
laments  for  a  better  past,  and  from  many  fw^cultarU 
ties  in  their  customs  (e.g.,  loss  of  the  vtsc  of  really 
good  weapons,  the  poisoning  of  the  arrows  and  mares 
for  lieastA  of  the  cliase,  particularly  bears),  we  must 
conclude  that  the  Ainos  are  to  be  classed  wlih  those 
peoples  that  have  earlier  been  more  riehly  supplied 
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wiMi  \\\i'.  itn|>l('}rif'ntM  of  rivilUatioii,  hut  have  hccoinc 
fh'Knuhtrl  intfllrrtiiHlly  thmui^h  iMoIathin.  Prehin- 
U»rh:  <li.Mrov<'ii«'H,  parlinihiHy  Ihow*  made  in  llie  ro- 
gion  (if  Otani,  on  tlir  went  r:oaHt  of  \\\n  inland,  favor 
thin  vir'w.  Tli(t  pits  found  there  for  dwellings  indi- 
cate that  tin;  AlnoH  ranie  from  tlie  north  to  Yezo. 
Tlie  Hiifll  he.'i])s  contain,  hesiden  very  ele«;ant  pot- 
Hlicrd.s,  many  Htone  impiements,  es]»ecially  ohsidian 
heaiJN  of  lanr(>H  and  arrows,  and  ornaments  of  differ- 
ent kinds,  as  stone-hcadM  and  the  like.  In  all  these 
reNpcctM  th(*  HlicIl-hoapA  are  diNlinguished  from  those 
found  thri>u;;liout  J  a]  tan,  from  latitude  31»^  north  to 
thf  HDUtlH'rnniost  point  of  tlie  eoast  of  Kiushiu, 
within  whiili  liniils  the  nhelMieaps  arc  destitute  of 
ornanirnts.  poor  in  stone  imidemenls,  and  entirely 
wli hour  ol»sldlan.  These  facts  |M)int  to  a  higher  clvil- 
izalion  nf  the  Aino  rare,  and  at  the  Mime  time  refute 
the  assumption  that  the  Ainos  formerly  settled  a 
largi^  part  »)f  the  main  ihland  (Nipon),  —  an  assump- 
tion erroni'ously  supposed  by  some  to  Iw  8UpiK)rte<l 
by  prehJNtone  «liMeovenes.  As  there  is  n(»  near  rela- 
tionship between  the  Ainosand  the  (iiljaks  of  North 
Saghulien.  who  are  less  hairy,  more  prognathous,  and 
more  like  the  'IVhuktehi  race,  we  must  assume  that 
the  AInos  were  displaced  by  the  (iiljaks,  and  that 
their  nearest  relatives,  judging. from  important  analo- 
gies of  language,  and  esiM^cially  fn>m  their  *  naturell,' 
are  to  be  sought  anu)ng  the  Kaoli  of  northern  Corea 
(Oppert's  Caueasian  type  of  Koreans).  The  latter 
have  syninietrieal  features  and  luxuriant  beanls,  and 
are  then'fon'  called  *  beanled  barbarians*  by  the  Jap- 
anese. They  stand  to  tlu^  inhabitants  of  southoni 
Corea  in  ni.iny  respects  as  tlie  Ainosto  the  Japanese. 
The  Kaoli  have  had,  to  be  s!ire,  a  history  very  differ- 
ent from  that  of  the  AInos;  for  they  became  a  civil- 
ized |M'ople,  while  the  Ainos  in. the  primeval  forests 
of  Vezo  became  moiv  and  more  uncivilized.  This 
fact  is  not  ojiposed  to  the  assumption  of  a  kinship  of 
the  two  races;  and  this  assumption  is  supiHirted  not 
only  by  the  particulars  already  alluded  to,  and  the 
uiuicniabie  capacity  (»f  the  .\inos  for  gn'ater  Intel- 
lectual activity  than  they  nt>w  exhibit,  but  also  by  the 
fact,  that,  notwithstanding  the  developed  culture  of 
the  rmcans.  certain  things  (e.g.,  the  lance-sha]»ed 
turrets  i»n  grave  nuuiunients)  n»eur  which  remind  t>ne 
of  \i-io  1V>ides,  the  tiaditions  of  the  Kaoli.  and 
certain  n^nucs  4»f  places  in  the  .southern  part  of  Amur 
\o\\  the  Sun^ari  and  its  south-eastern  tributaries), 
point  to  earlier  d^\clling-placcs  of  the  race.  Fn>m 
here  the  Ainos  probably  spread  over  the  l(»wer  part 
of  .Vniur  and  S.ighalien.  Other  attempts  U\  bring 
the  .\iuos  auil  :he  North-(\>rt»ans  into  close  ndation- 
ship  with  oihcr  people*  aiv  ton  hypothetical  to  rcjiuire 
mcntiiMj  hi  re.  It  is  certainly  to  be  IioihmI,  b!it  un- 
for;un.nr]\  it  can  hardl>  be  e\pci*ted.  that  the  silent 
bu:  c]iv|uent  jipiH'al  for  friendly  sympathy  which  the 
hoait\  ^^^'c;^lJ:  »'f  the  .\ini»s  and  ti»c  mcl.tnclioly  hmk 
gixen  to  v;,;nJC«Ts  sceiu  to  make  deai.  may  meet 
with  svMuc  prac:it;»l  rcHp.Mjsc:  at  al!  evcnt>.  we  should 
\uA  \\\:\\\\Ay\  »Mir  mos;  cor«l;;d  good  \\\\\  from  lhe>e 
sons  o!  \\w  prjuieval  forest n  ,if  our  tenipcr.ite  zone. 
XX ho  arc  •.:n<]'.ic5tionably  the  mt»<t  peaceful  :ind  goml- 
naturcd  t»l  all  the  Si»-callcil  •s:»\atfi^s.* 


rilE  nor  BLAST  IN  MAKING  IRON. 

At  tlie  last  few  meetings  of  the  Iron  and  steel  in- 
stitute of  (Jreat  Britain  ver>'  imiM>rtant  papers  have 
been  presented  and  discussed,  showing  tlic  direction 
in  which  conii)etition  has  brought  about  economy  in 
iron-manufacture.  These  iKijK'rs,  notably  those  of 
Messrs.  Cochrane,  Hawdon,  Bell,  Cowj)er,  and  How- 
son,  give  to  the  technical  reader  a  very  goml  idea  of 
the  latest  opinions  of  the  foremost  iron-makers  of 
Kngland. 

The  iiislii!ite  held  its  September  meeting  in  Mid- 
dlesborougli,  —  the  place  in  which  it  was  organized 
fourteen  years  ago.  This  anniversary  naturally  led 
to  some  general  reflections  on  the  progress  made  in 
that  lime,  which  can  be  appreciated  by  the  general 
]mblic.  The  only  drawback  to  the  discussions  was 
the  absence,  owing  to  illness,  <»f  Mr.  I.  Lowtliian 
Bell,  who  has  been  present  at  all  the  previous  meet* 
ings. 

In  1828  Mr.  J.  B.  Xeilson  patented  a  process  for 
heating  the  air  before  it  was  blown  into  the  blast- 
furnace, claiming  that  a  gain  in  economy  of  working 
was  the  result.  The  idea  was  n»eeived  with  disbelief 
in  most  quarters.  A  little  later  Mr.  Neilson  proved 
conclusively  to  all  that  one  hundred  pounds  of  coal 
burned  in  heating  the  air  for  the  blast  were  able  to 
save  three  hundred  to  four  hundred  )H)unds  of  the 
fuel  used  within  the  furnace.  The  first  step  was 
made,  and  the  iron-makers  had  li>  accept  the  conse- 
quences. 

From  this  small  beginning  the  tide  of  invention 
and  enterprise  went  on,  until  the  air  used  for  blast 
was  no  longer  heated  by  c<»al  burned  for  the  pur- 
]>ose,  but  by  the  combustion  of  what  were  formerly 
waste  gases  issuing  fnmi  the  top  of  the  furnace.  One 
improvement  after  another  was  introduced,  until  the 
temperature  of  the  blast  was  raised  to  lKN>o  F.,  and 
even  to  UMX)^  F.  At  this  i>oiiit  it  seemed  that  the 
metal  pipes  used  in  the  stoves  for  heating  had 
reached  their  limit  of  endurance;  and  a  ])ortion  of 
the  in>n-making  wtirld  made  up  their  minds  that 
gn>aier  heat  than  this  could  not  l>e  economically 
maintained,  and  that,  even  if  the  question  of  obtain- 
ing the  heat  w:is  solved,  there  was  still  a  balance  of 
chemical  reactions  within  the  furnace  which  would 
jireveiit  the  greater  heat  from  being  a«Ivantageous. 

Meanwhile,  by  the  use  of  the  Sienion<  n\generator 
principle,  two  different  inxeiitors,  Cuwper  and  Whit- 
well,  each  manufactured  stoves  which  contained 
fire-brick  chanil>ers.  within  which  the  waste  gases 
burned  for  a  period,  until  the  tin'-brick>  wi-re  at  a  red 
heat.  The  gasi's  were  then  lurmil  t»lY  to  the  alter- 
nate stove,  and  the  air  for  the  b!as;-furnace  was 
driven  in  through  the  heated  stove  until  the  other 
one  had  became  sufficiently  heated.  The  inter- 
change' was  again  made,  and  sn  on.  Thisc  v.irioiis 
devices  have  resulted  in  the  ])roductiiiii  of  a  blast  of 
air  fur  the  furnace  healed  ii|»  ti^  h'Miit-  K.,  t»r  even  to 
I7t>t»^'  F. 

Now  let  us  see  what  has  been  the  n-sult  of  this 
ihange.  The  bla>t- furnaces  nf  In'iJI  prodii«fd,  on  an 
.ivi'ragc.  a  little  over  lSt»  tons  of  iron  jht  week.     To» 
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day  tliey  in'otluce,  ou  i\n  av<?rii|Df<-',  upwanls  of  iJOO  totis 
per  week,  in  fiome  cases  8iX)  or  iMHJ  (and  in  one  of  the 
Pittsburg  fmiiaccs  llie  enoruiuiis  output  of  1,800 
Ions  bas  beeu  rt^aclietl),  Mr.  CbHrles  Ci^cbrnue,  an 
advocAie  of  the  bottest  bot  b])\8l,  J»late(J,  that,  at  Ibe 
works  iit  Onnsby,  they  began  in  1H55  with  a  furnace 
of  7,0(>>  cubic  feet  cajniclly,  aurl  with  a  temperature 
of  air  between  that  of  molten  lead  and  molten  zinc, 
using  39.54  cwt;*,  of  euke  to  the  ton  of  pig.  In  1857 
Uicy  u»ed  3.187  cwta, ;  in  imi  it  was  only  20.66:  in 
1877  it  had  become  rcdun^d  to  22.04',  and  in  1882, 
21.18  cwts,  was  Ibe  average  for  all  furnaces,  small 
JUid  liirge,  while  the  larger  furnaoe  of  .34»tXiO  cubic 
feet  capacity  worked  the  whole  year  through  on 
ld.3S  cwt«.  per  ton  of  pig.  Henre  from  laVi  to  188:^. 
the  saving  was  WM  cwt*,  of  coke  per  tfm  of  inm; 
and,  in  Mr.  Cochrane's  opinion,  fully  half  this  sav- 
ing was  due  to  the  use  of  the  Towper  fire-brick 
stovei. 

Mr.  Cochrane  has  recounted  some  of  ihe  theo- 
retical calculations  that  have  been  made.  In  1879 
he  vein II red  to  predict  Uiat  a  ton  of  iron  could  be 
made  with  17JH>  cwts.  lit  1881  he  had  made  iron 
with  18.40  CHts,  Another  iron-master  stated  that  a 
furnace  has  run  for  eight  weeks  on  less  than  18  cwis. 

Mr*  Jlawdon  claims  that  healing  the  blast  from 
9900  F.  to  14(M)o  p^  resulted  in  a  saving  of  1,5  cwts. 
of  coke  to  the  ton  of  iron»  and  that  a  further  heating 
lo  1550°  F,  was  followed  by  a  t<»tal  saving  of  2.5 
cwts.,  bringing  the  coke  down  to  21,8  cwts. 

In  the  discussions  which  took  place  at  Ihe  meet- 
ings referred  to,  the  t>romiuent  iron-manufaciurcrs 
generally  took  the  ground  that  the  hotter  the  blast 
the  lietler  the  result,  up  to  the  trmperalure  of  melt- 
Ing  iron,  Mr.  I.  Lowtliian  Bell,  however,  dissents 
from  this  view,  and  thinks,  that,  in  renl  ultimate 
economy,  10oO<^  F-  will  prove  to  be  about  the  limit 
of  beat  for  the  blast  which  it  is  worlli  while  to  strive 
lor.  R,  li.  RiCHARi>H« 


MODERN  PHYSIOLOGICAL  LABORATO- 
RIES: WliAl'  THEY  ARE  AND  WHY 
THEY  AHE.^  —  h 

A  LiTTi-K  more  than  seven  years  ago  I  announced 
from  this  platform  that  tlie  old  biological  laboratory 
was  ready  fur  u*e,  —  that  set  of  rooms  in  the  third 
itoiy  of  this  buildingf  which,  inconvenient  in  many 
respects  as  they  were,  will,  I  trust,  always  be  re- 
membered by  some  of  us  with  affection,  and  mayhap 
with  ft  little  pride. 

This  night  on  which  we  have  met  to  celebrate  the 
eompZetion  of  the  new  laboratory  is,  however,  an 
occasion  for  looking  forward  rather  than  backward. 
But  before  proceeding  to  s[)eak  in  detail  of  the  new 
huSldlng,  I  feel  sure  I  do  but  what  every  tiun  of  the 
members  of  the  biological  department  present  would 
think  me  remiss  to  omit,  in  pausing  a  moment  to  ex- 

*  An  »ddr«c«  dicltv(»r«*d  on  the  occailon  of  the  formjil  oponlny 
of  tb«>  UI7W  blo)oiriC4tl  l4boratory  of  ihv  Johns  Uupklti*  unl- 
Tcnlly,  Jnn.  2,  1HS4.  By  R.  Nkwku.  Mastin,  M.D..  Dr.  8c„ 
IfJi.,  pn^fo»»or  iif  t»1o]u^  III  Uie  uiilvcrsUy. 


pre*8  our  irratilude  to  those  to  whom  we  owe  it,  —  first 
to  our  founder,  Johtis  Hopkins,  for  his  munlliceuce; 
and  next  to  his  tru*tces.  Probably  very  few  preii- 
ent  r»>aliie  how  much  time  atid  thought  tlie  trustee? 
spent  on  the  building  before  a  stone  of  its  foundAtio 
was  laid,  and  during  its  erection.  No  one  but  myself 
knows  bow  often  1  have  been  put  tn  good  heart  by 
the  cheeriiii;  words,  "\Vell,  Dr.  Martin,  let  us  get  it 
rlglit  wiien  we  are  alnuit  it."  Ln  this  connection  I 
cannot  refrain  from  saying,  that,  though  wo  owe  all 
so  much,  we  owe  a  special  debt  of  gratitude  to  Mr, 
Uiiil  Pleasants,  the  chairman  of  the  building  com- 
mittee.  Throughout  Ihe  whole  «uujnicr  there  was 
hardly  a  mornitig  on  which  he  did  imt  visit  the  build- 
ing, and  that  not  merely  for  a  glance,  but  far  more 
often  to  spend  an  hour  or  two  hours  al>out  it,  and 
make  sure  that  all  was  goitig  right. 

The  material  result  of  this  liberality*  forethought^ 
supervision,  and  care,  is  that  stately  building  on  the 
top  of  the  hill.  Handsome  though  not  ostentatious, 
comforlaijie  but  not  luxuri<ots,  plea.nant  to  work  iii 
without  tjnuecessar>^  fitiery.  It  stands  there,  for  its 
purpose  unrivalled  in  the  United  States,  and  noi 
surpa^^ed  in  the  world, 

Sttbstantlal,  solirU  well  thought  out,  suited  to  it» 
ends,  and  with  no  frippery  about  it,  it  i**  now  for  us 
to  see  that  our  work  agrees  in  character  with  the 
building. 

There  are  many  here  to*night,  who,  not  being  hi* 
ologist*,  may  desire  to  know  what  such  lalK>ratoriea 
are  for,  and  why  there  Is  any  need  of  them.  I  shall 
perhaps  best  begin  my  attempt  to  answer  these  ques- 
tions by  slating  briefly  what  our  own  laboratoty  is. 

It  is  a  build  tug  constructed  primarily  to  afford  fa- 
cilities for  instruction  and  research  in  physiology; 
and,  secondarily,  similar  opivortunities  in  allied  M-i- 
ence^,  as  comparative  anatomy  and  botany,  some 
training  In  which  is  essential  (and  the  more  the  bet- 
ter) to  every  one  who  would  attain  any  real  knowledge 
of  pliysiology.  As  so  many  distinct  branches  of  bii>- 
logical  science  are  pursued  in  it|  we  call  it  in  general 
the  biological  laboratory;  but  it  is  a  biological  labora^- 
lory  deliberately  planned  that  physiology  in  it  »hall 
be  rjueeu,  and  the  rest  her  handmaids.  If,  therefore, 
you  visit  the  building  prepared  to  see  a  great  zoolo- 
gical museum  or  an  extensive  herbariifiu,  you  will 
be  disappointed.  I  do  not  ui.derrale,  and  no  one 
connected  with  this  university  ciui,  —  bearing  in  mind 
the  brilliant  anatomical  researcl  es  of  Dr,  Hrooks  and 
others^  made  among  us,  —  the  calms  of  morphology; 
and  in  time  I  truf^t  we  may  see  a  sister  building  spe- 
cially designed  for  study  of  the  structure,  forms* 
and  development  of  plants  and  animals.  But  one  or 
the  other  had  to  be  first  chosen,  unless  wo  were  to 
do  two  things  Imperfectly  instead  of  ime  well,  and 
there  were  strong  reasons  for  selecting  physiology,/! 
In  the  first  place,  I  thitjk  even  the  morphologlsts  wif 
admit  that  hitherto,  and  esj>ecially  in  the  United 
Stales,  they  h,^ve  had  rather  rnon^  than  their  fair 
share;  innumerable  museums  .ind  many  laboratorie 
have  been  built  for  tlielr  u*e;  while  phys^iology.  It 
she  got  any  thing,  Wiis  usually  allotted  some  out-of- 
the-way  room  in  an  entirely  unsuitable  building,  if 
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no  one  olso  wanted  it,  and  was  very  glad  to  get  even 
that.  A  second  and  still  stronger  reason  is,  that  as 
mcdicin*^  is  slowly  passins:  out  of  the  regions  of  em- 
piricism and  rule-of-thumb  treatment,  or  mal-treat- 
meiit,  it  has  become  evident  that  sound  physiology 
is  its  foundation;  and  this  university  will  at  no  dis- 
tant day  have  a  medical  school  connected  with  it. 

As  you  walk  presently  through  the  rooms  of  the 
new  building,  and  see  the  abundance  of  instruments 
of  precision  for  teaching  and  research  —  the  batteries, 
galvanometers,  induction-coils,  and  spectroscopes; 
the  balances,  reagents,  and  other  appliances  of  a 
chemical  laboratory;  the  microscope  for  every  stu- 
dent; the  library  of  biological  books  and  journals; 
the  photogra])hic  appliances;  the  workshop  for  the 
construction  and  repair  of  instruments  —  when  you 
see  these  things,  it  may  interest  you  to  recall  that 
sixty  years  ago  there  was  not  a  single  public  physio- 
logical laboratory  in  the  world ;  nor  was  there  then, 
even  in  any  medical  school,  a  special  professor  of 
physiology.  So  late  as  IS-VJ  Johannes  Miiller  taught 
in  Berlin,  human  anat<miy,  comparative  anatomy, 
pathological  anatomy,  physiology,  and  embryology. 

DuHois-Keymond,  now  himself  professor  In  Ber- 
lin, lias  graphically  described  the  difficulties  of  the 
«amest  student  of  physiology,  when  be  attended 
Midler's  lectures  in  184().> 

••  We  vrcrt*  aIiowd  (he  taya)  a  few  flrenhly  prciMtred  micro- 
•copic  »pcciraen0  (the  art  of  putUng  ap  permanent  preparaUona 
being  still  unl<nown).and  the  circulaUon  of  the  blood  in  the 
ftt>i(*0  wch. "    So  much  for  the  histological  side. 

"  \\v  wore  also  shown  the  experiment  of  Altering  frog's  blood 
to  get  a  colorlens  clut,  an  experiment  on  the  roota  of  the  spinal 
nerved,  some  reflex  movements  in  a  f^og,  and  that  opium -poison' 
Ing  was  not  conducti'd  along  the  nerves.  There  were  some  bel- 
ter experiment!!  on  the  physiolog}'  of  voice,— a  subject  on  which 
Miiller  had  recently  been  working;  and  there  was  Anally  a  dem- 
onstration  of  the  effect  upon  rcapiration  of  dividing  the  pneu> 
moga^tric  nerves." 

In  all,  you  see  si>  experiments,  or  sets  of  experi- 
ments, in  the  whole  course,  in  addition  to  the  exhibi- 
tion of  some  microscope  slides;  and  all  these  mere 
demonstrations.  It  w'as  hardly  thought  of,  tliat  a 
student  should  use  microscope,  or  make  an  experi- 
ment, himself.  If  ie  desired  to  do  so,  the  difficulties 
in  his  way  were  sue  a  as  but  few  overcame. 

••  lie  mui.1  exiH-riment  i^  his  lodginiyrK,  where  on  account  of  his 
frog»  lie  usually  L^>t  into  \n>uble  with  the  landlady,  and  where 
many  rem-arohi-s  were  imi'Oifsible  —  there  were  no  trained  aw»lHt- 
ants  lo  guid#  him  —  no  p  hllc  pbysiologicul  library  —  no  collec- 
tion «if  appiinitu<i.  We  h  vl  to  n^U  our  own  colls,  solder  our  «»wn 
galvanic  elenimis.  make  i  ven  uur  own  rubber  tubing,  fur  ut  that 
time  it  wuf  n.>i  an  nrtiele  of  comm«-rei  We  s;iwed,  planed  and 
drllk-J  —  we  tIK'd,  turnetl  and  polished.  If  throutrh  the  kind- 
ness of  a  tearher  a  piece  of  apparatus  was  Icni  to  u*.,  how  we 
made  the  most  of  it  —  how  we  studied  its  idiosyncrasies  —  above 
all,  how  we  kept  It  clean '.  " 

Of  oour-if  certain  men,  the  men  who  were  Ixirn  to 
become  physiub 'gists,  and  not  nuTc  atifudants  on 
lectuivs  on  physiology,  surmount e«l  these  dilhculties. 

>  Kniil  I>uHois.Keymo|)i1.  />»r  /•A*/*/«/*n/i>ir/i*'  uutrrrhht, 
sott<it  uti'f  Jttit.  n(.-rlin.  1'^T$.  'I'lic  i)uotati<ins  fnmi  this  |tam- 
phlet,  while  giving,  I  trust,  a  true  idt-a  of  the  siibMunce  of  Du- 
Bois-Kcymon«l's  statements,  have  lH»en  curtailed,  and  are  not  to 
be  resrsiriliHi  as  literal  fUll  iranslatioiisuftlie  original. —  II.  N.  M. 


One  has  only  to  recall  the  names  of  DuBois-Reymond 
himself,  and  of  such  of  his  contemporaries  as  Br iicke, 
Helmholtz,  Ludwig,  Vlerordt,  Donders,  and  Claude 
Bernard,  to  realiz«  that  fact:  and  undoubtedly  there 
was  a  good  side  to  it  all.  Trlflers,  at  any  rate,  were 
eliminated ;  and  the  class  of  individuals  w^as unknown 
who  sometimes  turn  up  at  modern  laboratories  ^ and, 
judging  from  a  good  deal  of  current  physiological 
literature,  sometimes  get  admitted  to  them)  with  a 
burning  desire  to  undertake  forthwith  a  complicated 
research,  though  they  would  hardly  know  an  ordinary 
physiological  instrument  if  shown  to  them,  much  less 
how  to  handle  it.  They  never  can  wait:  they  must 
begin  the  next  morning,  believing,  I  presume,  that 
modem  laboratories  are  stocked  with  automatic  appa- 
ratus, —  some  sort  of  physiological  sausage- machines, 
in  which  you  put  an  animal  at  one  end,  turn  the  han- 
dle, and  get  a  valuable  discovery  out  at  the  other. 

With  one  exception,  Berlin  was  not  in  1B40  worse 
ofif  than  other  German  universities,  so  far  as  facili- 
ties for  physiological  study  were  concerned,  and  cer- 
tainly better  off  than  any  university  in  England  or 
the  United  States.  The  exception  was  in  Breslau* 
where  the  celebrated  Purkiuje,  single-handed,  had 
founded  a  physiological  institute.  It  has  usually  been 
supposed  that  in  this  he  followed  the  example  given  by 
Liebig,  who  founded  at  O  lessen  the  first  public  chem- 
ical laboratory;  but  this,  pace  my  colleague  Profes- 
sor Kemsen,  can  hardly  have  been  the  case.  It  Is 
to  Purkinje  that  the  honor  belongs  of  founding  the 
first  public  laboratory.  Liebig  undoubtedly  amceived 
the  plan  when  working  in  Paris  in  Gey  Lussac's 
private  laboratory,  but  it  was  not  until  1826  that  he 
began  to  put  it  into  execution ;  and  at  that  date  Pur- 
kinje had  already,  largely  at  his  own  cost,  started  i^ 
physiological  laborator}*  at  Breslau,  open  to  students, 
—  on  a  very  small  scale,  it  is  true,  but  still  the  germ  of 
all  those  great  laboratories  of  physics,  chemistry,  and 
biology,  which  are  now  found  in  every  civilized  coun- 
try, and  to  which,  more  than  to  any  thing  else,  modem 
science  owes  its  rapid  progress.  Of  these  there  must 
be  at  least  forty  now  organized  for  physiological  work; 
and  almost  every  year  sees  an  increase  in  their  num- 
ber. How  has  this  come  about  in  the  fifty  odd  years 
which  have  p:issed  since  the  origination  of  Pur- 
kinje*s  ilU^quipi)ed  and  little  known  workrooms? 

First  and  foremost,  because  of  the  improvement  in 
philosophy  which  took  place  as  men  began  t«>  break 
loose  from  the  trammels  of  Greek  and  mediaeval  meta« 
physics,  and  to  realize  that  a  process  is  not  explained 
by  the  arbitrary  assumption  of  some  hypothetical 
cause  invented  to  account  for  it.  So  long  a& the  phe- 
nomena exhibitcHl  by  living  things  were  regaided, 
not  as  manifestations  of  the  ])n>perties  of  the  kind 
of  matter  of  which  they  were  composed,  but  as  mere 
exhibitions  of  the  activity  of  .in  extrinsic  inde]K^ndent 
entity,  —  a  pneuma,  anima,  vital  spirit,  or  vital  prin- 
ciple which  had  temporarily  taken  up  its  residence 
in  the  bo«ly  of  an  animal,  but  had  no  more  es.sentlal 
connect itm  with  that  body  than  a  tenant  with  the 
house  in  which  he  lives, — there  was  no  need  for 
physiological  laboratories.  Dissection  of  the  dead 
body  might,  indt^nl,  W  interesting  as  making  knowM 
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the  sort  of  machine  ib rough  wliich  ihe  vital  force 
worked,  —  just  as  sonje  people  find  it  aniusuii;  to 
visit  « lie  former  abode  of  a  great  author,  and  see  hia 
llbmry  anil  wriling-table  and  inkstand;  and  there 
might  he  dJBCUssiona  as  to  the  locality  of  the  body 
in  which  this  vital  force  resided;  to  Oiirry  out  our 
simUc»  a?  to  what  was  its  favorite  armchair.  Various 
guessers  placed  it  in  tbe  heart,  the  lung.i,  the  blood, 
tbo  brain,  and  so  forth*  Paracelsus,  with  more  show 
of  reason,  localjad  it  In  clo^e  c<*nneclion  wiih  tho 
fltomaoh,  on  the  top  of  which  be  supposed  there 
was  ^seated  a  cbief  vital  spirit,  Archaeue,  who  Bup«*r- 
Jnt»MHh3d  dtgefetion.  It  is  mainly  to  DcscartesJ  who 
lived  in  rhe  earlier  half  of  the  seventeenth  century, 
that  phywiolojtjy  owes  the  Impulse  which  ^ei  It  free 
from  such  wdl-o'-thc-wi.spa.  Putting  aside  all  con- 
at^^iousucas  as  the  function  of  the  *oiil,  he  maJn* 
talned  that  all  otbcr  viUl  phenomena  were  due  to 
proi^riies  of  the  material  of  which  th*'  body  ia  com- 
posed; and  that  death  wa^  not  due  to  any  defect  of 
th<*  noul,  but  to  some  important  alteration  or  degen- 
eration in  some  part  or  parts  vf  tbe  body. 

The  influence  of  Descartes,  and  In  tbe  saoie  half- 
cenlurj*  the  demoustrallon  of  the  circulation  of  the 
l)tooil  by  Harvey,  gave  a  gii'al  Impulse  to  expenmcn- 
la]  physiology.  Both  Harvey  and  Descartes,  how- 
ever, «llll  helieved  in  a  Mpccinl  locally  placed  vital 
spirit  or  vital  J  f tree,  wldch  anlmab'd  I  he  whole  bod- 
ily frame  a-s  the  engine  in  a  great  facl^>ry  moves 
all  the  machinery  in  it  What  a  nniscle  did,  or  a 
gland  did,  depended  on  the  structure  and  properties 
of  the  muftcle  or  gland;  but  ibe  work-power  was 
derivfid  -from  a  force  outside  those  organs,  —  on  vital 
spirits  supplied  from  the  brahi  along  tbe  nerves,  or 
carried  to  every  part  in  tbe  blorHl.  As  the  pattern  of 
a  carjiet  will  dopcufl  on  tlie  structure  and  arrange- 
m*jnl  of  the  loom,  —  which  loom,  however.  Is  worked 
by  a  distant  steam-engine,  —  so  tbe  results  of  muscular 
or  glandular  acti?ily  were  believed  to  twi  determine*! 
by  the  slniciure  of  muscle  and  gland;  but  the  mov- 
ing-force came  from  some  otber  part  of  tbe  body. 

Tbe  liext  essential  advance  was  ma<le  by  Ilaller, 
about  the  middle  of  the  eighteenth  century.  He 
demonstrated  that  the  contracting-power  of  a  muscle 
did  not  dei>end  on  vital  spirits  carried  to  it  In  nene 
or  blood,  but  oti  projicrliea  of  the  muscle  it.*olf. 
Others  had  guessed,  Halb-r  proved,  that  the  hoi  I  y  of 
one  of  the  higher  animals  is  not  a  collection  of  ma- 
chines worked  by  a  central  motor,  but  a  collection  of 
machines  each  of  whieh  In  itself  is  both  sieam-engino 
and  loi»m;  leaving  aside,  of  course,  certain  of  the 
purely  mechanical  supporting  and  protecting  appara- 
tuses of  the  sUeteton.  Tins  was  the  death-blow  of 
the  *  vital  force*  doctrine.  Extensions  of  Hallcra 
methotl  showed  that  it  was  possible  to  destroy  the 
brain  and  spinal  cord  of  an  ardmat,  and  separate  Its 
muscles,  iU  heart..  Us  nerves.  Its*  glands,  and  yet  keep 
all  tliese  isolated  organ?  working  as  In  life  for  many 
hours.  The  life  of  an  animal  could  be  n«»  longer  re- 
ripuded  as  an  entity  residing  Itt  one  region  of  the  body, 
lllroin  which  It  animated  the  rest ;  and  the  word  gratlu- 

«  f^cfo  trniilcy :  The  conntction  o/  IA«  biohf/icat  •Hrnctft  tflifiA 
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ally  became  simply  a  convenient  phrase  for  expressing 
the  totality  or  reHxdiant  of  the  lives  of  the  individ- 
ual organs.  Physiologists  hegaii  to  see  that  they  had 
nothing  to  do  with  seeking  a  vital  force,  or  with 
essences  or  absolutes;  that  Ihetr  business  was  to 
study  the  phenonieija  exhibited  by  living  things,  and 
leave  the  noutncua,  if  there  were  such,  to  amu«e  meta- 
physicians. Physiology  thenceforth  became  more 
and  more  a  study  of  the  mechanics,  physics,  and 
Chemistry  of  living  organisms  and  parts  of  organisms. 

Progress  at  tlrst  was  neceMsarily  very  slowj  physics 
and  chemistry,  as  we  now  know  them,  did  not  exist; 
galvanism  wa<i  not  discovered ;  osmosis  was  unknown ; 
the  condfrvation  of  energj'  was  undieanied  of;  while 
modern  chemistry  did  not  take  its  rise  until  the  dis* 
CQVcry  of  oxvgeu  by  Priestly,  and  the  exteni^ion  and 
application  of  that  discovery  by  Lavoisier  towards  the 
close  of  the  last  century.  Physiology  had  to  wait 
then,  as  now,  for  if  a  advance  upon  the  development 
of  the  sciences,  dealing  with  simpler  forms  of  matter 
than  those  found  in  living  things.  But  little  by  little, 
stjep  after  step,  so  many  once  mysterious  vital  pro- 
cesses Imve  l>een  explainetl  as  merely  special  Hlustra^ 
tions  of  gen«?ral,  physical,  and  chemical  laws,  tliat 
now  tbe  phyr^lologist  scans  each  advance  in  these  hcI- 
enccs  in  full  confidence  that  it  will  enable  him  to  add 
another  Ut  the  fdienomena  of  living  bodies,  which  arc 
in  ultimate  analysis  not  peculiar  or  *  vUaJ,'  but  »»unply 
pbyjiico  cbeinical.  Apart  from  tlie  phenomena  of 
mtiid,  whose  myMteviouit  connection  with  formi*  of 
matter  he  can  never  hopij  to  explain,  if  a  modem 
physiologist  were  x%k**d  what  is  the  uhject  of  his  sci- 
ence, he  woulil  answ^'r,  '*  not  the  cliwcovory  or  the 
local l?,ativ>n  of  a  vital  force,  but  the  study  of  the 
(juantityof  oxidixable  food  taken  into  the  stomach, 
and  *ho  quantity  of  oxygen  ab!iorl>ed  In  the  lungs; 
the  calculation  of  the  energy  or  force  llberHled  by 
tbo  combination  of  the  food  and  oxygen;  and  obser- 
vation of  the  way  in  which  tliat  force  has  been  ex- 
pended, and  the  means  by  which  Us  distribution  may 
be  in  line  need.** 

Once  it  was  recognired  that  at  least  the  great 
rrj.^jority  of  physiological  probletns  were  problems  ad- 
mitting of  experimental  investigation,  tlie  necessity 
for  special  collectiotis  of  apparatus  suitable  f<»rexperi- 
meiit  on  living  plants  and  animals,  jind  for  affording 
students  an  opportunity  li*  study  the  play  of  forcrs  ir^ 
living  organisms,  had  not  long  to  wait  for  rccognltlou. 
Physiological  laboratories  w*ere  organised  at  first  in 
such  rooms  as  could  be  spared  in  buildings  constructed 
for  other  pui*poses;  later,  in  structures  built  for  this 
special  end.  The  fin»t  laboratory  specially  erected  for 
physiological  work  was  built  for  Vierordt,  hi  Tiibln* 
gen,  less  than  twenty  years  ago.  So  far  as  I  know, 
our  own  is  tlje  tlrst  such  building  In  the  United 
States. 

There  is  still  another  reason  whldj  has  combined 
with  the  recognition  of  the  indcfiendenci.*  of  physiol- 
ogy as  a  science  to  mi^kc  tb«j  modern  laboraicjry,  open 
to  all  pro|>erly  prepared  student*,  a  possibility;  and 
physiology  owes  it  to  this  country,  I  do  not  forg<it 
how  Brown-Sequard  in  Philadelphia  clinched  and 
cofni>leted  Bernard'*  great  disco\  cry  of  the  vaso-motor 
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nerves;  nor  the  researches  of  Weir  Mitchell  on  the 
functions  of  nerve-centres,  and  the  action  of  snake- 
poisons  ;  nor,  in  later  years,  the  researches  of  Wood  on 
the  physiology  of  fever;  and  on  various  subjects  by 
Bowditch,  Arnold,  Flint,  Minot,  Sewall,  Ott,  Chitten- 
den, Prudden,  Keyt,  and  others.  But  speaking  with 
all  the  diffidence  which  one,  who,  at  least  by  birth,  is 
a  foreigiter,  roust  feel  in  expressing  such  an  opinion,  I 
say,  that  considering  the  accumulated  wealth  of  this 
country,  the  energy  which  throbs  through  it,  and  the 
number  of  its  medical  schools,  it  has  not  done  its 
fair  share  in  advancing  physiological  knowledge,  but 
for  one  things  which  makes  the  world  its  debtor.  I 
mean  the  discovery  of  anaesthetics.  When  Morton, 
in  1840,  demonstrated  In  the  Massachusetts  general 
hospital  that  the  inhalation  of  ether  could  produce 
complete  insensibility  to  pain,  he  laid  the  foundation- 
stone  of  our  laboratory,  and  of  many  others.  No  doubt 
the  men  whose  instincts  led  them  to  physiological 
research,  and  who  realized  that  by  the  infliction  of 
temporary  pain  on  a  few  of  the  lower  animals  they 
were  discovering  truths  which  would  lead  to  allevi- 
ation of  suffering,  and  prolongation  of  life,  not  only 
in  countless  generations  of  such  animals  themselves, 
but  in  men  and  women  to  the  end  of  time,  would 
have  tried  to  do  their  work  in  any  case.  But  the 
men  who  can  steel  their  hearts  to  inflict  present  pain 
for  a  future  greater  gain  are  few  in  number.  The 
discovery  of  anaesthetics  has  not  only  led  to  ten  physi- 
ological experimenters  for  each  one  who  would  have 
worked  without  them,  but  by  making  it  possible  to 
introduce  into  the  regular  course  of  physiological 
teaching,  demonstrations  and  experiments  on  living 
animals,  without  shocking  the  moral  sense  of  stu- 
dents or  of  the  community  at  large,  has  contributed 
incalculably  to  the  progress  of  physiology. 

On  the  occasion  of  the  opening  of  the  old  labora- 
tory I  used  these  words :  ^  — 

"  I'hyMiologry  Is  conceriictl  with  the  phenomena  going  on  in 
living  tliinKH,  and  vital  phenomena  cannot  be  obsen'od  in  dead 
bodies ;  and  from  what  I  have  said  you  will  have  gathered  that  I 
intend  to  employ  vivisections  in  teaching.  I  want,  however,  to 
say,  once  for  all,  that  here,  for  teaching  purposes,  no  painful 
experiment  will  be  performed.  Fortunately  the  vast  mi^^rity  of 
physiological  experiments  can  nowadays  be  i>erformed  without 
the  infliction  of  piiin,  either  by  the  administration  of  some  of  the 
many  anaesthetics  known,  or  by  previous  removal  of  parts  of  the 
central  nervous  system ;  and  such  experiments  only  will  bo  used 
here  for  teaching.  With  regard  to  physiological  research,  the 
case  is  different.  Happily  here,  too,  the  number  of  necessarily 
painful  experiments  is  very  small  indeed;  but  in  any  case  where 
the  furtheronce  of  physiological  knowledge  is  at  stake  —  where 
the  progress  of  that  science  is  concerned,  on  which  all  medicine 
is  based,  so  far  as  it  is  not  a  mere  empiricism  —  T  cannot  doubt 
that  we  have  a  right  to  inflict  suffering  upon  the  lower  animals, 
always  provided  that  it  be  reduced  to  the  minimum  posMible,  and 
that  none  but  competent  persons  be  allowed  to  undertake  such 
experiments." 

Those  words  were  a  declaration  of  ])rinciple  and  a 
pledge  given  to  this  community,  in  whicli  I  was  about 
to  commence  my  work.  That  the  work  has  been 
carried  on  for  seven  years  among  you,  without  a  mur- 
mur of  objection  reaching  my  ears,  is  suflicient  proof 
that  Baltimore  assents  to  the  principle;  and,  grati- 
1  Pop.  ic.  monthly^  November,  1876. 


fying  as  the  building  of  our  new  laboratory  is  to  me 
from  many  |>oints  of  view,  there  is  none  so  grateful 
as  its  witness,  that,  in  the  opinion  of  our  trustees  and 
of  my  fellow-citizens,  I  have  carried  out  my  pledge. 
There  has  been  no  hole-and-corner  secrecy  about  the 
matter:  the  students  in  the  laboratory  have  been  no 
clique  living  isolated  in  a  college-building,  but  either 
your  own  sons,  or  boarders  scattered  among  dozens 
of  families  in  this  city;  and  no  room  in  the  labora- 
tory has  ever  been  closed  to  any  student:  what  we 
have  done  has  been  open  to  all  who  cared  to  know. 
On  this  occasion,  when  we  formally  make  a  fresh 
start,  I  desire  to  n*-as8ert  tlie  principle,  and  repeat  the 
pledge. 

{Tb  b€  voncludf.d.) 


BERTHELOrS  EXPLOSIVE  MATERIALS. 

ExDlosive  materiah,  a  series  of  lectures  delivered  by 
M.  P.  £.  Bkkthelot  ;  translated  by  Marcus 
Benjamin.  A  short  historical  sketch  of  gunpowder, 
translated  from  the  German  of  Karl  Braux  by 
Lieut.  John  P.  Wisser,  U.S.A.  A  bibliography 
of  works  on  explosives ;  reprinted  from  Van  iVof- 
trand^s  magazine^  No.  70.  N.Y.,  Van  Nostrand, 
1883.  (Van  Nostrand*s  science  series.)  180  p. 
24°. 

The  lectures  of  Berthelot,  which  fonn  the 
more  important  part  of  this  collection,  are  de- 
voted to  a  popular  exposition  and  amplifica- 
tion of  the  theories  which  he  has  from  time  to 
time  advanced,  concerning  tlie  constitution  and 
mode  of  action  of  explosive  substances.  The 
'principal  topics  treated  are,  the  force  of  ex- 
plosives;  the  origin,  duration,  and  speed  of 
propagation  of  the  explosive  Reactions ;  inflam- 
mation and  detonation  as  modes  of  inducing 
explosions  ;  and  explosions  by  influence. 

The  force  of  an  explosive  may  be  under- 
stood in  two  ways  :  it  may  be  considered  either 
as  the  pressure  developed  or  as  the  work  accom- 
plished. The  pressure  de[)end8  principally 
ui)on  the  nature  of  the  gases  formed,  their  vol- 
ume, and  their  temiK?rature.  The  work,  on  the 
other  hand,  is  principally  dependent  uix)n  the 
amount  of  heat  given  oflf  in  consequence  of 
the  chemical  decomi)Osition.  In  practice,  as, 
for  instance,  in  guns,  the  transformation  of  this 
heat  into  useful  work  is  never  complete,  since 
heat  is  absorbed  by  the  gun,  gases,  and  projec- 
tile, and  a  portion  of  the  work  produced  is  lost 
in  moving  the  gases  and  air  projected.  Taking 
all  these  facts  into  consideration,  it  has^'et  been 
difficult  to  explain  the  great  dilferences  which 
result  from  the  different  methods  employed  for 
inducing  explo.sions.  lUMthelot  holds  that  this 
diversity  dei)ends  ui)on  the  rai)idity  with  which 
the  explosive  reaction  propagates  itself,  and  the 
more  or  less  intense  pressures  which  result  fh)m 
it,  and  he  illustrates  it  as  follows  :  — 
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Let  Mie  case  he  the  simplest  on<:s  such  ns  an 
explosion  caused  hy  tUe  fixll  of  a  weight  from  a 
certaiu  height.  At  first  one  would  supix>8e  the 
effects  observed  to  be  due  to  the  heat  developed 
by  the  preHsnre  of  the  fiuddeuly  arrested  weight* 
But  cnlculntiou  sbows  that  the  arresting  of  a 
weight  of  several  kilograms,  falling  .25  to  .5M 
of  a  metre,  would  not  be  capable  of  raising 
the  temperature  of  the  explosive  mags  more 
than  a  fraction  of  a  degree,  if  the  resulting 
heat  wore  dispersed  uniformly  throughout  the 
entire  mass :  while  for  a  body  sueh  as  iiitro- 
glycerine,  for  instaucer  it  is  necessary  to  heat  it 
to  iW  to  induce  explosion* 

It  is  by  another  [jrocess  that  the  mechanical 
energy  of  the  weight,  wduch  is  transformed 
Into  heat,  becomes  the  originator  of  the 
observed  effects.  It  is  suHicient  to  assume, 
that,  as  the  pressures  whic^i  arise  from  the 
shock  exerted  on  the  surface  of  the  nitro- 
glycerine are  to<j  rapid  to  become  uniformly 
dispersed  throughout  the  entire  mass,  the  trans- 
formation lakes  place  locally  among  the  layers 
fii"st  reached  by  the  shock.  If  It  is  suHiciently 
violent,  they  may  thus  be  rapidly  heated  to 
tlie  necessary  temperature  ;  and  they  will  be 
immediately  decomposed*  and  produce  a  largo 
quartlity  of  gas.  This  production  of  gas  is  in 
its  turn  so  violent  that  the  shocking  body  has 
not  lime  to  displace  itself;  and  the  sudden 
expansion  of  the  gases  of  explosion  produces 
a  new  shock,  probably  more  violent  than  the 
first,  on  the  layer  situated  below.  The  mechani- 
cal energy  of  this  shock  is  changed  into  heat  in 
the  layers  which  it  reaches,  nm\  produces  an 
explosion  ;  and  this  alternation  betw^een  a  shock 
developing  mechanical  energy  w^hich  changes 
into  heat,  and  a  production  of  heat  which  ele- 
vates the  temperature  of  the  lasers  up  to  the 
degree  necessary  for  a  new  explosion  capable 
of  repro<lucing  the  shock,  propagates  the  reac- 
tion, molecule  by  molecule,  through  the  entire 
mass.  The  propagation  of  the  deHagration 
takes  place  in  this  way  in  consequence  of  phe- 
nomena comparable  to  those  which  produce 
a  sonorous  wave  ;  that  is  to  say,  by  producing 
a  real  explosion  which  advances  with  a  rapidity 
incomparably  greater  than  that  of  a  simple 
burning  provoked  by  the  contact  of  a  body  in 
Ignition,  and  operating  under  conditions  wher« 
the  gases  expand  freely  in  proportion  to  their 
production. 

The  reaction  started  by  the  first  shock  in  a 
given  explosive  material  is  propagated  with 
a  rapidity  which  depends  uixjn  the  intensity 
of  the  first  shock ;  and  this  intensity  may 
vary  considerably,  according  to  the  method 
by  which  it  ia  produced.     Marcel  Duprez  has 


shown  that  the  effect  of  ablow  n*om  a  liammer 
may  vary  in  duration  from  the  hundredth  to 
the  ten* thousandth  of  a  second,  according  as 
one  strikes  with  a  hammer  having  a  flexible 
liandle  or  with  a  block  of  steel.  From  this  it 
follows  tnat  the  explosion  of  a  solid  or  liquid 
mass  may  develop  itself  according  to  an  inti- 
nite  number  of  diflerent  laws,  each  one  of 
which  is  determined,  all  other  things  being 
equal,  by  the  original  impulse.  The  more  vio- 
lent the  initial  shock,  the  greater  will  the  result- 
ing violence  of  the  decomposition  be,  and  the 
greater  will  be  the  pressures  which  are  exerted 
during  the  entire  course  of  this  decoraposition. 
One  and  the  same  explosive  substance  may 
hence  produce  %  cry  different  effects,  according 
to  the  method  of  ignition. 

Anioug  thfsc  methods  of  ignition,  by  far  the 
most  curious  and  inexplicable  is  the  determin- 
ing of  the  explosion  of  one  mass  by  the  ox- 
plosion  of  another  mass  near  by,  but  not  in 
contact  witli  it,  which  is  termed  by  Berthelot 
*  cxplo.sion  by  influence,*  Abel  has  offered  his 
theory  of  synchronoua  vibrations  to  explain  tliis 
phenomenon,  and  the  theory  seemed  to  be  con- 
firmed by  the  interesting  ex [>eriments  of  Cham* 
pion  and  Pellet ;  but  Berthelot  legards  them  as 
inconclusive,  or  else  directly  opposed  to  AbeKs 
theory,  and  ho  offei-a  a  theorj^of  his  own,  which 
is  but  an  expansion  of  that  of  shocks  explained 
above. 

Working,  as  Berthelot  is,  under  the  direct 
auspices  of  the  French  government,  he  has  had 
the  best  of  facilities  lor  the  study  of  explosive 
substances  and  the  phenomena  of  explosions  ; 
and  no  one  has  probably  engaged  in  a  more 
critical  or  extended  physical  and  chemical  ex- 
annnution  of  these  bodies,  and  hence  he  speaks 
with  authority.  Yet  some  of  his  theories  have 
failed  to  find  general  acceptance,  esi>ecially 
that  concerning  the  influence  of  dissociation 
u|>on  the  force  of  explosives ;  and  it  is  notice- 
able that  this  theory  finds  no  place  in  tliese 
lectures. 

Karl  Braun's  sketch  ia  bright  and  entertain- 
ing but  iconoclastic,  and,  while  wresting  the 
Itonor  of  the  discovery  of  gunpowder  from  Ber- 
thold  Schwartz,  intimates  that  the  knowledge 
of  its  manufacture  was  brought  from  the  orient 
to  Augsburg  in  IS^'S  by  a  Greek  Jew  named 
Typsiles. 

Of  the  '  Bibliography  of  explosives  '  the  best 
that  can  be  said  is,  that  it  is  an  unsystematized 
collection  of  titles,  that  it  is  filled  wnth  errors 
of  the  grossest  kind,  and  that  it  is  unworthy  of 
both  eorai)iler  and  publisher.  In  fact,  it  must 
be  said  the  book  throughout  is  marred  by 
printers'  errors. 
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HOUSTOlSl  VV  ELEMENTS  OF  CHEM- 
ISTRY, 

The  elements  of  chemistry  ;  for  the  use  of  schools^  acade- 
mies and  colleges.  By  Edwin  J.  Houston. 
Pliiladelphia,  Eldredge,  1883.  444  p.,  illustr. 
8°. 

lI(>r8T0N's  "  Elements  of  chemistry  *  is  u  brief 
compilation  of  the  latest  facts  in  regard  to  the 
science,  arranged  for  the  use  of  schools,  acade- 
mics, and  colleges.  Its  use  will  be  confined 
to  the  first  named,  or  at  least  to  institutions 
where  the  rudiments  of  chemistr3'  are  taught. 
The  work  is  divided  into  three  parts, — theo- 
retical, descriptive  or  experimental,  and  organ- 
ic, —  and  the  arrangement  is  in  most  respects 
good.  In  the  first  part  the  fundamental  laws 
are  clearly  and  concisely  stated,  and  present  the 
subject  in  a  form  as  well  adapted  to  beginners 
as  we  have  seen  in  any  text-book.  A  short 
description  of  the  difft^rent  83stems  of  crystal- 
lography concludes  this  portion.  In  the  de- 
scriptive i)art  the  elements  are  discussed  under 
the  head  of  non-metals  and  metals  in  an  order 
based  upon  their  (luanti valence  ;  but  the  divis- 
ion of  the  metals  into  perissad  and  arliad  is 
not  one  which  most  text-books  follow.  A 
brief  outline  is  given,  in  the  seventy-five  pages 
of  the  third  part,  of  the  chemistry  of  the  car- 
bon compounds  ;  and  the  author  has  succeeded 
in  condensing  into  this  space  many  important 
facts ;  there  are,  however,  several  erroneous 
Htatenienls  and  a  general  lack  of  complete- 
ness. The  division  of  the  carl>on  com- 
pounds into  single  link,  double  link,  etc.,  is 
sini[)ly  investing  an  old  classification  with  a 
n(*w  name,  ancl  there  is  no  gain  in  jx)int  of 
clearness. 

A  large  portion  of  the  book,  nearly  one- 
fourth,  is  repetition  in  the  form  of  a  syllabus 
and  questions  for  leview,  at  the  end  of  each 
chapter,  and,  at  the  close  of  the  book,  ques- 
tions for  examination.  This  seems  to  be  for 
the  purpose  of  aid,  in  case  the  teacher  should 
liave  had  iusullicient  training  in  the  subject. 
Indeed,  so  great  is  the  help  atforded,  that  with 
it  any  one  with  little  or  no  knowledge  of  chem- 
istry could  assume  the  instruction  of  a  class. 
We  cannot  but  deplore  the  introduction  of  such 
a  system  of  teaching  at  a  time  when  it  is  all- 
important  that  chemistr}^  should  be  scientifi- 
cally taught  in  our  elementfiry  schools.  In- 
struction in  chemistry,  to  be  thorough,  should 
depend  upon  the  teacher,  and  not  \\\)0\\  the  text- 
book. Only  a  good  instructor  can  imjiress  up- 
on a  beginner  the  necessity  for  observation, 
which  is  the  prime  requisite  for  successful  work  ; 
and  a  text-book  intended  to  be  crammed  tends 
to  destroy  the  sense  of  observation.    The  space 


devoted  to  this  sj'stem  could  have  been  profit- 
ably devoted  to  increasing  the  number  of  ex- 
periments and  illustrations  of  experiments; 
which  last  are  few  and  illy  executed,  and  often 
do  not  show  the  best  method  of  conducting 
the  ex[)eriment.  We  object  to  the  use  of  the 
Fahrenheit  scale  and  English  measures  as 
causing  a  needless  confusion,  inasmuch  as  the 
centigrade  scale  an<l  metric  system  arc  the 
accepted  scientific  notation. 

BESANT'S  HYDnOMECIIANICS. 

A  treatise  on  hidromechauic* .  Part  i  ,  hydrostatics. 
By  W.  H.  Bksaxt,  F.K.S.,  miitheinatical  lec- 
turer of  St.  Johirs  collfije,  Caiiibrid.c[e.  4th  ed. 
Ddghton  Bell  ^  Co.,  188:].     288  p.     "8°. 

Tins  is  "a  reproiluction,  with  considerable 
alterations  and  additions,  of  the  first  part  of  a 
treatise  on  hydrostatics  and  hydrokinetics,  the 
third  Cilition  of  which  was  iniblished  in  1«77," 
and  is  intended  as  a  text-book  upon  this  sub- 
ject, for  those  preparing  for  the  mathematical 
tripos  examinations  at  Caml»ridge,  England. 
The  princii)al  heads  treated  are,  the  general 
conditions  of  fiuid  equilibrium ;  surfaces  ol 
equal  pressure  ;  resultant  pressures  ;  the  equi- 
librium, stability,  and  oscillations  of  a  floating 
body  (metacenter)  ;  the  pressure  of  the  atmos- 
phere ;  the  tension  of  flexible  surfaces,  and 
their  relation  to  capillary  phenomena;  and, 
finally,  the  figure  of  equilibrium  of  a  mass  of 
rotating  fiuid.  acte<l  on  by  the  mutual  attrac- 
tion of  its  parts.  This  work  requires,  as  do 
most  of  the  Cambridge  mathematical  text- 
books, that  the  reader  shall  have  perfect  facil- 
ity in  the  emi)loyment  of  the  dilferential  and 
integral  calculus.  There  is  a  plentiful  list  of 
examples,  selected  from  previous  examination 
papers,  at  the  end  of  each  chapter.  It  is  per- 
haps sui)erfiuous  to  speak  of  the  important 
place  which  the  subject  of  hydromechanics  has 
occupied  in  modern  mathematical  physics  since 
the  labors  of  Ilelmholtz,  Maxwell,  and  Thom- 
son, in  reducing  the  mathematical  treatment  of 
electricity  and  magnetism  to  that  of  the  mo- 
tion of  incomj)ressible  fluids.  This  volume  Is 
put  forth  as  an  introduction  to  the  discussion 
of  fluid  motion  or  hydrokinetics,  of  which  the 
elements  will  be  given  in  part  ii.,  which  the 
author  hopes  to   have   in   readiness   early  in 

It  is  a  matter  of  great  regret  that  the  state 
of  mathematical  training  among  our  colleges  is 
of  such  elenniutary  character,  that  there  are 
conq)aratively  few  of  them  where  the  excellent 
text-books  of  this  grade  can  be  profitably  used 
by  the  undergraduates. 


3AXVABY  18.   1884.] 


SCIENCE. 


79 


REGENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


a, 

I 


Amerioao  philosopbical  eooiety. 

The  Proceedings  of  ibe  society,  vol.  xxk,  No,  ]\4, 
from  April  to  Decemln^r,  1S83,  to  be  distriliuttftl   to 
momlwre  wkI  c'orrespou'ieiitB  of  the  society   in 

bniin^ry,  contnins  :  L  A  memoir  on  the  migration 
of  the  Tutelo  trilie  of  Indians,  Ijy  Horatio  Haie  ( with 
Ji  mnp);  2,  Medieviil  serrooii-bnoks,  etc.,  by  Prof,  I, 
F.  Cmhe  of  Cornell  university;  n.  The  latitude  of 
Haverford  college,  by  Isaac  Sharpfess;  4,  A  crinoid 
irith  movable  spines,  by  O,  S,  Willlani'*  (with  a  plate); 
The  role  nf  pAnisitic  photophytes,  by  W.  N.  Lock- 
itigton;  ^,  The  reversion  of  series,  and  its  applic^a- 
tlon  to  the  solution  of  numerical  equations,  by  J.  G. 
Hagen,  S.J. ;  7.  The  conversion  of  chlorine  into 
hydrocidorie  acid  in  the  deposition  of  gold  from  its 
solutions  by  charcoal:  a  A  brief  account  of  the  more 
Itnportuut  public  collections  of  American  archeology 
in  tlic  United  Stales,  by  Henry  Philiipi*,  jun.;  a 
PhokMlynamie  nou.^s,  No,  viii.,  by  Pliny  E.  Chase; 
10.  Introduction  to  a  study  of  the  North-American 
NociUidac,  by  A.  R.  Grote;  11.  Revision  of  tlie 
LysiopetiUidac,  by  A.  S,  Packard,  jun. ;  12.  Tlie 
Perry  county  fault,  by  E.  \V,  Ctaypole;  13.  Se(*ds 
sprouting  in  ice,  by  Joseph  Lesley;  14,  A  relic  of 
the  native  flora  of  Pennsylvania,  by  E.  W.  Claypolc; 
15.  The  Portage  rock*  in  Perry  county,  by  the  sunie; 
Ifl*  Tlie  genu?*  RenH^elaeria^  by  the  «ame;  17.  A 
lan^e  Catskill  crustacean,  by  the  i^ame  (with  a  plate); 
18.  ObitUEiry  notice  of  Henry  Seyberi,  by  Monclure 
Robinson;  1V>.  The  zone  of  asteroids  and  ring  of 
Saturn»  by  Daniel  Kirk  wood;  20,  Obituary  notice 
of  Dr,  John  F.  Meigs,  by  Dr,  WilJiara  Pepper;  21. 
Kintze's  (ire-damp  indicator,  by  Clnirles  A,  Ash- 
burner;  22.  Obituary  notice  of  Oswald  Heer,  by  Leo 
Lesquereux;  2:j,  Obituary  notice  of  Dr.  John  L. 
LeConte,  by  Dr,  George  H,  Horn;  24.  Aerial  ships, 
by  Russeil  Thayer,  C.E. ;  25.  Section  of  Chejuung 
rocks  at  Le  Roy,  Bradford  county,  Penn.,  by  A,  T. 
LUlcy;  2G.  Distribution  of  Loup  Fork  foniiatlon  In 
New  Mexico,  by  E.  D,  Cope;  27.  Second  addition  to 
the  knr»wlcils;e  of  the  Puerco  ejKM'h,  by  the  same; 
28,  Tb«>  tritiibereulate  type  of  tooth  in  llu*  niaiumalia, 
by  the  same;  ^0,  J>clAn€y'»  synchronous  multiplex 
Usiegraph,  by  Edwin  J.  Hon^^ton;  3lJ.  The  micro- 
seopic  examln:iTiori  of  timber  wilb  reganl  to  its 
strength,  by  Frank  M.  Day  (with  a  plate).  Several 
papers  rer|uiring  illustrations  are  left  over  to  be  pub- 
lished In  No.  115,  as  It  is  the  custom  of  tho  s<:K:iety  to 
publish  its  two  unnnal  uutnberH  of  Us  proccedint:^ 
as  nearly  on  the  1st  of  January  and  June  as  possi- 
ble. No,  114  includes  pp.  1  to  HoO  of  the  current 
vol,  xxi. 

The  so«7lcty  hiis  aho  pub)lsh«^l,  as  part  i.  of  vol. 
X¥i,  of  itn  trait'tactious,  a  Dictionary  of  Egyptian 
hieroglyphics,  by  Kdwtird  V,  McCauley,  U.S.N.  (240 
p.,  4<^),  printed  from  relief-plates  [ihotographed  from 
Commodnrt!  McCauley's  manuscti  Ipt. 

Til'  s.M  fccty  h  printing  the  la»t  pages  of  its  library 
C4I  lit?  fourth  and  last  part  of  which  will  be 

p«i  t    Fcbfiuirv  ni    Miifrh.      Tin*    wliuhi   ral)%^ 


logue  (three  parts  of  which  have  b««ii  distributed 

In  previous  years)  will  make  about  fifteen  hundred 
pages  octavo.  There  xvlll  be  sut>sequcntly  pubttshed 
an  alphabetical  index  of  autfior's  naJUfs,  junl  a  sup- 
plement of  books  received  since  a  certain  dal<% 

The  society  is  also  prltiting,  as  a  volume  of  about 
five  hundred  pages  octavo,  a  succinct  transcript  of 
its  minutes  from  1744  to  18^i7,  made  by  the  secretary 
in  1F^2.  lis  proceedings  were  fir*t  published  in  1838, 
and  subsequently  in  one  series  up  to  the  current  No. 
114,  The  possible  defitruction  of  the  minute-books, 
by  fire  or  otherwise,  li^is  always  been  a  cause  of  anxi- 
ety. When  this  volume  from  1744  to  1837  i^  printed, 
a  cx>mplete  history  of  the  society  will  be  secured. 
Already  proof-reading  has  reached  p.  288  (minutes  of 
1800),  and  the  volume  will  probably  be  published  in 
May  next. 

CHndDnstl  sodety  of  UAtural  fdgtorf* 

Jan,  8,  — Dr,  Walter  A,  Dun  reiul  a  paper  on  sr^me 
recent  explorations  of  mounds  In  the  8cioto  valley. 
The  paper  gave  a  det^tiled  description  of  the  mound, 
a  large  one,  il^  dtmen^ions  being  lhlrty'lhre«  feet  In 
height,  and  a  hundred  and  fifteen  feet  in  diameter. 
The  »haftsunk  from  the  top  showed  several  intrusive 
burials,  and  that  the  mouml  was  con«tructcil  of  sue- 
cessive  layers  of  sand  and  clay.  At  the  depth  of 
twenty-five  feet  a  vault  construcie^l  of  log^  was 
found,  in  which  was  a  large  quantity  of  root-like 
fibres,  with  a  skeleton  in  a  fair  state  of  preserviiiion. 
The  skull  was  saved  almost  entire,  and  was  described 
in  detail  by  the  doctor,  wiio  found  it  to  compare 
closely  with  the  figures  of  mound-builder  skulls*  In 
Squif?r  and  Davis*s  '  Monuments,'  and  Morion's 
•  Crania  americana.'  A  number  of  flint  arrow-points, 
shell  bearb,  and  a  Hinalt  octagonal  piece  of  sandstone, 
were  also  found  in  the  'vault/  The  vault  was  eight 
feet  high,  five  feet  and  a  half  tong»  antl  four  feitt 
wide. 

The  discovery  of  an  authentic  mound-builder's 
ektdl  was  regarded  as  important,  and  worthy  of  rec- 
ord. Dr.  Dun  alf^o  read  a  detailed  doscrlption  of  the 
teeth  and  jaw  of  the  skxill,  prepared  at  ht»  request  by 
Dr.  E.  G.  Betty,  Mr,  Joseph  F.  James  remarked  thai 
II  skull  found  near  Memphis,  Tcnn,,  associated  with 
some  earthen  pots  bearing  dates  of  1*554-1708,  j^howed 
the  same  remarkable  fJatiening  of  the  occipital  region 
shown  in  Dr,  Dun's  sp^Miuien. 

Mr.  J.  R,  Skinner  said  that  he  had  lately  observed 
that  the  symbol  of  the  Aztec  god,  ItjecoatJ  («^gn^g), 
was  the  same  as  a  marking  U[>on  what  is  known  as 
the  Richardson  Uhlet  from  Witmingtou,  O, 

Socioty  of  arts,  Kansobosett^  iastitato  of  tct^baology. 

Dec-.  S7,  —  Mr.  John  RlU-hie,  jun.,  exhibited  and 
explained  a  model  showing  the  orbit  of  the  comet  of 
1812,  and  Mr.  J,  It,  Robinson  describes!  his  safety- 
seam  steam-boiler.  Mr.  Robinson's  first  invention 
consisted  in  reaming  out  the  edges  of  tlie  rivet-boles 
In  the  plates  on  the  itiside,  or  where  they  con»e  Iti 
contact,  making  them  conical  for  a  short  dUtaiiee. 
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Wh«Mi  tlio  rivnt  is  imt  in,  it  Hows  nut  and  tillA  the 
HpHcr  thiiH  foriiHMl,  iMTomiiig,  tliureforc,  of  greater 
(llaiiirlor  at  tlio  inidillo  than  at  th«*  ends.  When  the 
plalPN  nro  under  tcMiHion,  the  rivet  will  cant,  and 
th«'  riuK-ilki'  i)r<)ji»etl»)n  around  its  ctrntro  will  pry  the 
plateN  HliKhMy  apart,  as  Mr.  Koblnson  has  satisfac- 
torily donionntnited  by  exporiment,  thus  allowing  the 
eHra|H*  of  the  Hteani  in  tint  case  of  a  boiler,  and  avoid- 
ing an  oxpiosion;  while,  on  the  removal  of  the  stn^ss, 
the  plaioN  route  tightly  together  again,  provided  the 
rttrain  on  the  rivet  wen^  adapted  not  to  exceed  its 
elantio  limit.  The  simple  conical  reamlng-out  of  the 
holes,  however,  was  not  found  to  be  just  what  was 
wantod;  a.M  It  was  i>osslble  for  the  metal  of  the  rivet 
to  be  forred  out  between  the  plates  farther  than  was 


wished,  preventing  their  coming  together  tightly  at 
all,  even  at  first.  To  obviate  this  objection  was  the 
object  of  Mr.  Robinson's  second  invention,  which 
consists  in  cutting  out  a  sn)all  hemispherical  ring  in 
each  plate  an)und  the  rivet-hole,  and  reaming  out  to 
this  ring,  so  that  when  the  plates  are  put  together  the 
conical  enlargement  of  the  hole  at  the  centre  is  fol- 
lowed by  a  chamber  in  the  shape  of  a  circular  ring; 
and  into  this  *  relief -chamber'  the  metal  of  the  rivet 
can  flow  out.  But,  as  the  amount  of  metal  to  be  so 
forced  out  is  never  to  be  great  enougti  to  fill  this 
chamber,  the  plates  are  brouglit  closely  togetlier  in 
tlie  process  of  riveting,  while  the  action  of  the  rivet 
under  great  pressures  is  the  same  as  has  been  de- 
scribed. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


aOVBRNMBNT  ORGANIZATIONS. 

Qfiologioal  rarvey. 

ihoUujy,  —  l»rof.  L.  (\  .Tohnson  reports  that  the 
HIploy  srDup  of  the  cn*taceou»  in  Alabama  and  Mis- 
sissippi prt»MMits  some  curious  and  interesting  fea- 
tun\'i.  It  is  an  Interrupted  formation.  Beginning  in 
Mi.M»iissippi,  north-west  ot  the  Corinth  group,  it  runs 
south wanl  one  hundn*d  miles,  and  then*  runs  out. 
It  also  ap|M>rtrs  in  the  extrtMue  south-east,  on  the 
('hattahoiH»hei»  Hiver,  in  lUrlnuir  county,  Ala.,  and 
extends  weslwaitl  to  a  iH>int  undetermimHi,  but  not 
nMebinj;  the  Alabama  Kiver.  It  alsooeour*  at  a  wedue 
hot  wren  iho  older  oivtaeeous  and  the  gnMt  lignitio  A. 

CAcpj/.tfn/. —The  ohem leal  division  of  the  survey 
is  at  \^oilv  on  analvsi's  of  alkaline  and  saline  ^\ at ers 
friMu  tlio  i;ivat  Hasin,  collected  by  Mr.  G.  K.  (iil- 
bort  and  1.  l\  Ku^soll:  notably,  the  \\ators  of  Hum- 
lH»ldt  Kixor.  Walker  Lake.  l\vran\id  Lake.  Mono  Lake, 
l.ako  T.ib,»f».  ete.  ThiMV  a!V  al>o  or.  band,  await inj; 
an;»l>Ni>.  Nperintenvof  \\;i:er  fiinn  U<  lena  biMsj>rini;s. 
Montana,  from  w.»nn  sj^rinu:^  *^f  I'niiiirani  iJulob  and 
from  Linuiston.  in  Jbe  Yello>\s:ono  vallcx.  in  Mon- 
tana, ^ollootod  b\  Or.  A.  r.  IV.ile  duilu::  the  pa^t 
snnnntT. 

l*rof.  V,  W  .  riarke  is  aKo  o:.j:ace.l  niv^n  a  iN^mplote 
iv\is'..Mi  of  bis  v;.oi\tiOj::a\i:y  tab"n>.  wliiih  form 
p.*rt  i    of  \\w  Smitb>o].i.in  iVn>taii:s  -f  naTun\ 

A  \\\\.w  poiwlain-V.ko  ol.\\  fron.  :br  IV  ::o!:  vvpi^^r- 
nuno.  !-.oar  Mono  Lakr.  ralifornia,  pro\o-.  \\\  v.  anaS- 
s!s  bv  l*:oft"s>or  Tlaiko.  t»>  'or  a  \or\  pr.:«  b.O',v»>site. 
thi-.'i  a.l.iir^c  ar.otbor  :o  ilir  i-S:  of  Kva''.:-i"<  for  this 
\\\\\\cxa\. 

^\^v\\v:.>,  l\  \;is,  >ai»l  U^ 
i 


oivur  «h,:v  ■.-..  ,» 
i;\p^nm  and  <■..* 

r<";;;rv.i .'.  to  ;lu  ■  tV.r*' 


j.x.  -    rv.r  t.'pO;.ravV.Aa'. 
■  >\ash;:-^M\ 
i<ov.  a:i-.o::v.:s : 


■  a  in:\:;:ro 

t;i:;aii:  :;. 

ivi::io>  iiaxo  a'.l 
r.iO  \<a\  area 
n::>-ono  tljor.- 


sjkv.i*  >,;,;.-,:x^  m:ies 

V ^ r ' >•  : n  S ep: emV ; : .  x\  1 1 . '. i-  ,\\u m v •  •  '•  •  s  » b e  a ^mmi t  of 
•.V.;-  *  T;.:>v  Sisters.*  a  cn^i.i^  ^  f  pOAk*  in  :be  Oast\»de 
TAvci   v.  OnfATi^n.  Kjv*^ji  liax.Jer..  who  aivonu^anitni 


Mr.  J.  S.  Diller  in  his  reconnaissance  of  the  Cascade 
range,  was  thrown  from  ilie  edge  of  a  cliflT  by  the 
crumbling  of  the  rocks,  and  seriously  injured.  As  a 
Result  of  the  accident,  he  has  recently  had  to  suffer 
an  amputation  of  one  of  his  legs.  Tlie  operation  was 
performe<l  at  Portland,  Or.  Mr.  Diller,  in  rescuing 
Mr.  Uayden,  was  also  hurt,  but  not  seriously,  by  the 
falling  rocks. 

The  library  of  the  8ur\*ey  lias  just  secured  a  copy 
of  the  M\>*lex  Cortesianus,*  by  L^on  de  Rosny,  of 
which  eighty  copies  have  just  been  publislied  in  Paris 
( 1SS:>).  The  line  of  Mexican  manuscripts  for  tlie  study 
of  the  Maya  alphal>et,  in  the  librar>'  of  the  sur\'ey,  is 
now  complete,  with  the  exception  of  a  manuscript 
in  the  possession  of  Sri\or  D.  Alfredo  Cliavero,  in 
the  city  of  Mexic«>.  It  is  entitled  *  A  MS.  explana- 
tion in  Italian  of  the  Cotiex  Borgiana,  by  Fabregat' 
Stei>s  an»  Ivin::  taken  to  secure  a  copy  of  it  for  publi- 
cation. 

The  mannsiTipi  for  two  survey  bulletins  has  been 
sent  to  The  irovernment  printer:  viz..  No.  :J.  *  On  the 
fossil  faunas  of  tlio  up|H*r  Devonian,  along  the  me- 
ri<!ian  of  TtW  o«v,  fnan  Tompkins  county,  X.Y.,  U> 
Bradfonl  oiMiniy.  renn.,'  by  IL  S.  Williams:  and 
Xo.  4.  *  Li^is  of  e]«'\ation>.*  by  Henry  Gannett. 

Five  \olnnies  of  tlif  moni>irrapbic  publications  of 
the  Haydon  snrve>  an»  still  unpublished.  Tlie  jren- 
«Mal  diivi'tion  of  tbt-  oonipb-tion  and  publication  of 
tboso  t)uarti^  n'ports  ha^  boon  \\\\\  in  charge  of  the 
din»otor  of  tin*  ^eolo^iioai  survey.  Two  of  tliese  vol- 
nnu'S  are  a1nio>t  wholly  in  ty]u'.  and  \\  ill  l>e  Issued 
short  l>. 

Tlio  London  Cr,i\H,*  of  N.»\ .  17  has  a  ilonble-page 
ir.ustr.»;ion  of  ibo  TranM'pr  in  the  Ka:b.ib  Grand 
('aft  Ml  t^f  Colorado  lii\»T.  whivb  i>  an  f'n;:niving  le- 
duoed  from  plate  x\iti.  <f  tbi-  aila>  ai-oimpanying 
rapt.  l^utton*<  '  TfTiiarx  lii>tory  of  the  Grand  Cafloo' 
^vol.  ii.  of  the  niono^rajdis  of  tlie  survey^. 

PUHIilC  AND  PRIVATE  INSTITUTIOMB. 

llASMchufctt*  iaitt;:;:^  of  U\~bLolc>CT. 
Ihf  ni\r  phf'ti\:riifhic  /.»?»  -.i/!  rv. — Sii;Ce  the  W9^ 
ctMil   indention  of  the  ftelatine  dry- pi  ale. 
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pljy  bus  b^en  advAncin^  rapidly  hi  the  tminber  of 
Its  applicatlous  iu  (lie  urtB  ftixl  to  the  industriaJ  and 
applied  §tfi<«itees.  Tbe  IiislituU?  of  lecbnology  has 
not  linen  beh}ri<llmttd  tu  recoil) i^^^rig  tbis  fad;  atid 
lu  th<?  new  building,  now  nearly  complt*ted,  »  largu 
rcKitn  In  the  soiiib-wcat  corner  of  tbe  basement  h&s 

Pii  ajiproprinted  to  the  e»tabltsbment  of  a  pboto- 

dphic  Ifiboraiory,  p^^rhaps  tbe  first  ever  constructed 
In  connection  with  a  scientific  itisiitmion^  for  tbe 
especial  iiisiruction  of  students  in  phoiograpbic 
maiiipulallons,  and  for  ptirposus  of  original  research^ 
Iji  iliis  most  interesting  department  of  applied  science. 

The  following  plan  shows  the  arranginnent  of  a 
Dftiori  of  the  room,  wbieb  measures  sixty  feet  in 
l^ngUi  by  thirty  in  breadth. 

P^  P,  are  two  brick  pier-s  sunnoiiutdd  by  solid  stone 
€lAb5«  and  con*^tructed  on  foundations  entirely  in- 
dependent of  tbe  building,  in  order  lo  avoid  iiM  pos- 
StbiHly  of  shock  or  jarring.  Upon  one  of  these,  brick 
cohtmns  are  built,  wbicli  pas*  throagb  the  ceiling  into 
the  *  fonrlh-year '  physical  Jabora- 
torj',  wliicii  occupies  tbe  room  above. 

^The  other  one  reaches  a  beiglit  of 
three  feet»  and  forms  a  solid  founda- 
tion for  the  support  of  a  lieliostat, 
microseopf*,  spectroscope,  or  other 
fust  nun  ent.  .1  and  U  are  the  two 
dark  rooms,  entirely  separated  from 
0nc  another  l^y  a  partition,  and  by 
II  wooden  frame  containing  the  gjts- 
^t  fr,  wiiich  is  partially  surn'untN'd 
on  tliree  sides  by  sheets  of  Carbutt's 
ruby  paper»  .S\  8,  6',  are  soaparone 
finkt»,  llie  two  former  of  wliicli  are 
supplied  with  vacuum  pi[»fs  for  the 
purjiose  of  accelerating  filtration. 
T,  T,  7\  i^presf  nl  tableH,  the  one  In 
tlie  fdndow^  being  nse^  for  printing 
purpose*,  while  the  others  are  to  sup- 
port  photographic  appjiratus  nnd  ac- 
CC8*orle!i,  Gas  will  be  in  hod  net  id 
into  the  dark  room.^  over  tbe  stnl<i*  for 
gliting  when  they  an*  not  in  photo- 
ftpblc  nye.  It  will  also  he  supplied  at  the  small 
'^%<J1^*''*^  t»^^*'  'Ti  tlie  larger  d:\rk  room  for  healing  pur- 
poses, sucti  as  boiling  emulsion*.  C  is  a  ease  of 
shelves  and  drawci^  to  contain  books,  paper,  autl  ap- 
paraluR.  //  is  a  series  of  siielve?  for  the  storage  of 
platis  and  chemicajH.  M  h  a  square  wootlen  box 
resting  on  the  pier,  but  connecting  by  an  aperture 
mea<^uring  ten  inches  by  tw*elve  with  tlie  Interior  of 
tlie  larger  dark  room,  This  ia  to  contain  a  nilcrosct^pe 
for  re^earchcj*  in  pludomicrtjgraphy,  the  light  coming 
fn>m  the  hellostat  through  a  smatl  hole  in  the  box. 
The  Image  U  ihence  projected  upon  a  scn^en  placed 
tn*lde  tbe  dark  room,  wlierc  tl»e  ofM?raiorcan  examine 
it  at  lii^  leisure.  This  screen  is  sujtporterl  upon  the 
focusing  table  i?.  which  roll«  upon  a  I  ruck,  and  may 
L  l>©  pdaeec]  at  any  distance  less  than  three  metres  (ten 
^B  foet)  from  the  aperture  at  3/.  The  dark  room  i^ 
^m  ihuti  couverU^d  into  a  large  camera,  Inside  of  which 
the  ofterator  stands  and  extmses  his  plate,  white  lie 
mav  at  ibt  sam*^  time  be  dcvc^loping  anotlier  ofir  pre 


vlonsty  taken.  The  greatest  efficiency,  convenience, 
and  economy  of  time  are  thus  combined  l»y  thU 
arrangement. 

Both  dark  rooms  arc  constantly  ventilated  by  ft 
system  of  double  walls,  with  openings  at  the  celling 
and  floor,  whilst  tbe  draugbtof  the  lamp  ''j  is  ntiilwd 
to  Increase  the  cireulation*  The  tight  thus  becomes 
a  source  of  health,  instead  of  vitiating  the  atmos* 
phere,  as  h  the  case  i!i  most  rlark  rooms.  The  room 
A  is  i^rovided  with  double  doors,  no  tliat  the  o[>erator 
tnay  leave  the  room  at  any  time  during  an  exposure, 
witliout  the  slightest  fear  that  even  the  moist  sensitive 
plate  could  possibly  be  fogged  by  a  chance  ray  of  stray 
light,  Thi»  arrangement,  though  convenient  at  all 
times,  will  be  particularly  so  when  working  with  long 
exposures  of  two  or  three  hours  in  length;  and, 
Indeed,  it  is  only  by  «ame  such  arrangement  that 
tliese  exposureii  become  possible.  Besides  tbe  Aper* 
tute  at  Jf,  a  auialler  one  six  inches  Mjuare  is  made 
through  the  wall  of  the  dark  room.    This  is  intended 
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for  spectrt»8ci»pic  and  astronomical  work.  Eitlier 
wlndi»w  may  be  clothed  by  n  slldiitj;  shutter  irheii  tbe 
other  is  in  use. 

Between  (he  brick  columns  of  the  pier  P  Is  placed 
a  shelf,  on  which  will  be  kept  a  large  carboy  contain- 
ing a  saturated  solulton  of  pot^isstum  oxalate,  from 
which  the  developer  liottles  may  conf^tantly  be  replen- 
ished by  njeariR  of  a  siphon  pernmncntly  atiached. 
We  thus  avoid  Ibe  trouble  of  continually  making  up 
fn**h  8olulh»ns,  and  at  the  same  time  do  not  requiro 
to  have  the  developer  iKdile^  inconveniently  large. 
The  hypoHulphlte-of'Soda  and  sulphatc-of  iron  hoIu* 
tioni  will  be  Bltnilarly  provided  for,  the  latter  being 
covered  with  a  thin  film  of  oil  to  prevent  oxidation 
from  the  air. 

The  routine  work  of  the  dep«irtment  will  be  ar- 
rangetl  gomewhal  :is  follow*.  Only  lliose  students  at 
the  Institute  taking  the  cours<»s  in  mecb.inlcal  and 
electrical  engineering,  architecture,  ch6mi*iry,  natu- 
ral  history,    pbv^ies.   and    the   ccneral   courses,   will 
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receive  pliotograpliic  instruction.  Each  of  them  will 
be  required  to  perform  at  least  ten  hours*  worlt,  di- 
vided into  five  days  of  two  hours  each. 

Some  experience  has  already  been  attained  in  teach- 
ing photograpliy  upon  a  small  scale  (la«»t  year  this 
department  had  sixteen  students);  but,  should  the 
present  venture  prove  a  successful  one,  it  Is  hoped  it 
may  be  ad(»pted  by  other  colleges,  and  that  photog- 
raphy may  in  the  future  come  to  be  regarded  as  a 
necessary  portion  of  every  professional  man's  college 
education.  Wm.  H.  Pickkking. 


NOTES  AND  NEWS. 


It  is  £:cnerally  known  that  Williams  college  secured 
a  table  early  last  year  at  Dohrn's  international  station 
at  Naples.  The  table  may  be  occupied  by  any  Amer- 
ican scientific  scholar  recommended  by  the  faculty 
of  the  college.  Any  one  wishing  to  use  the  table 
should  send  an  application  to  President  Carter,  and 
the  application  should  be  accompanied  by  evidence 
of  ability  to  improve  the  unrivalled  facilities  for 
original  investigation  afforded  at  Naples. 

Each  occupant  is  expected,  soon  after  his  retuni, 
to  give  a  brief  course  of  lectures  at  Williamstown 
on  some  subject  connected  with  zoological  work. 
The  lectures  by  the  first  occupant,  Dr.  Edmund  B. 
Wilson,  formerly  fellow  in  the  Johns  Hopkins  univer- 
sity, are  to  be  given  in  Januai7  and  February. 

In  assigning  the  table,  any  regular  graduate  of  Wil- 
liams college  will  be  recognized  as  entitled  to  preced- 
ence; but,  in  case  no  graduate  of  the  college  worthy 
of  the  honor  is  an  applicant  for  the  position,  the  ai>- 
pointment  will  be  determined  as  far  as  possible  by 
distinction  already  attaine<i.  The  successful  appli- 
cant will  be  at  once  informed  of  his  apjwintment,  and 
his  name  communicated  to  Science  and  the  American 
natnrnlint  for  publication. 

The  table  is  at  present  used  by  Dr.  Samuel  F.  Clarke, 
professor  of  natural  history  in  Williams  college,  but 
will  probably  be  vacated  on  or  before  April  1,  1JSS4. 

—  The  d<q)artnient  of  the  interior,  at  the  rec[Ut*st  of 
the  Italian  government,  has  issued  a  circular,  calling 
attention  to  the  Bufalini  prize  of  five  thousand  lire 
for  an  essay  on  the  experimental  method  in  science, 
and  giving  the  conditions  under  which  writers  must 
compete.  The  character  of  the  es>ay  may  be  gath- 
ered fnun  the  following  extract  from  liufallni's  will:  — 

'•  Iy<'t  tlu'  U'uriK'd  fonnidiT,  thcroforo,  whi-tluT  tlioy  can  pnrdon 
mo  for  cljiiinif  to  nppi'al  to  tlK-ni  t«!ii  yi-arn  nltiT  my  (li-rith,  and 
afttT  llial  every  twenty  yttarB,  to  Holvr  the  followinjf  pr«»bh'ui: 
tbd  nic<-^Hity  of  the  oxporlincntal  iiu'thod  in  arrivlnif  at  the 
trutli  and  the  rohition  of  all  the  KcIenoeH  l>oinir  :iH>nnied,  it  in  re- 
quired to  demonstrate  in  a  tlrr.t  part  l»ow  far  the  naid  method  in 
to  h»'  u-ed  in  every  Koientitie.  arifmnent,  and.  in  a  M-cond  part,  to 
what  exti'nt  eaeh  of  tlie  Hciencee  lian  availe«l  iti*elf  thereof  during 
the  time  that  liai*  elapbed  ninee  Ihu  hi!«t  competition  for  u  ]irize, 
and  how  tliey  may  bo  brought  to  a  morn  faithful  and  eomplete 
obetervance  of  the  metiio*!  itKelf." 

—  Accordiiu;  to  jVf^/Mrr,  a  met;ting  was«  rec<*ntly 
held  in  Sheflield  for  the  purpose  of  carrying  otit,  in 
connection  with  Firth  college,  a  propnsetl  technical 
department  having  reference  to  the  trade  of  the  «lls- 
trict.     Among  those  ^ho  spoke  were  ^fr.  Mundella 


and  Dr.  Sorhy;  and  all  agreed  as  to  the  desirability 
of  establislilng  such  a  department,  and  the  necessity 
of  educating  the  captains  as  well  as  the  privates  of 
industry  in  the  principles  of  their  craf  u.  For  that, 
Mr.  Mundella  insiste<l,  is  the  true  technical  educa- 
tion. He  gave  the  ex{>erience  of  a  friend  who  has 
just  been  visiting  the  United  States,  and  inspected 
the  means  for  technical  education  existing  there. 
The  distinct  conclunion  was,  **  that  there  is  more 
skill  and  intelligence  in  American  industrial  pursuits 
than  there  is  in  our  English  industrial  pursuits." 

—  At  the  meeting  of  the  Institution  of  civil  engi- 
neers, Nov.  27,  the  paper  read  was  on  *Tlie  new 
Eddystone  lighthouse,'  by  Mr.  William  Tregarthen 
Douglass. 

The  necessity  for  the  construction  of  a  new  light- 
house on  the  Eddystone  nn-ks  had  arisen  in  conse- 
quence of  the  faulty  state  of  the  gneiss  rock  on  which 
Smeatoifs  tower  was  erected,  and  the  frequent  eclips- 
ing of  the  light  by  heavy  seas  during  stormy  weather. 
The  latter  defect  was  of  little  importance  for  many 
years  after  the  erection  of  Snteaton's  lighthouse,  when 
individuality  had  not  been  given  to  coast-lights;  but, 
with  the  numerous  coast  and  ship  lights  now  visible 
on  the  seas  surrounding  this  country,  a  reliable  dis- 
tinctive character  for  every  coast-light  had  become  a 
necessity.  The  tower  of  the  new  Eddystone  is  a  con- 
cave elliptic  frustum,  with  a  diameter  of  37  feet  at  the 
bottom,  standing  on  a  cylindrical  base  44  feet  in  di- 
ameter and  2*2  feet  high,  the  upper  surface  forming 
a  landing  platform  2  feet  0  inches  alK)ve  liigh  water. 
The  cylindrical  base  ]»revents  in  a  great  mea.«urc  the 
rise  of  heavy  seas  to  the  upper  part  of  the  tower,  and 
has  the  further  advantage  of  affording  a  convenient 
landing-platform,  thus  adding  considerably  to  the 
opportunities  of  relieving  the  lighthouse.  With  the 
exception  of  tin;  space  occupied  by  the  fresh-water 
tanks,  the  tower  is  .^^cdid  lor  2o  feet  <>  inches  above 
high-water  spriuij-tidcs.  At  the  toj)  of  the  solid  por- 
tion the  wall  is  8  feet  ti  inches  thick,  diminishing  to 
2  feet :{ inches  in  the  thiin»e«t  part  of  the  service-room. 
All  the  stones  are  dovetailed  l)oth  horizontally  and 
vertically,  as  at  the  Wolf  K«»ck  lighthouse.  Each 
stone  of  the  f(»undation-cotirses  was  sunk  to  a  depth 
of  not  less  than  1  f<M)t  hclow  the  surface  of  the  sur- 
rotinding  mck,  and  was  further  secured  by  twoMuntz- 
metal  Indts  Ij  inches  in  diameter,  pas:»ing  through  the 
stone  anil  1)  inclnis  into  the  rock  below,  the  t4>p  and 
b()ttoni  of  each  stone  being  fox-wedged.  The  tower 
contains  nine  rr>oms.  the  seven  uppermost  having  a 
diameter  of  14  feel  and  a  hei'Jit  of  10  feeU  Theie 
rooms  are  fitted  up  tor  the  accomnit>dation  of  the 
jiirht-ke<'|)ers  and  the  8t(ues  neces>ary  for  the  efll- 
cieiit  maintenance  of  the  lights.  They  are  rendered 
as  far  as  jMis^'ihle  tlre|)roof.  the  floors  being  of  granite 
covered  with  slate.  The  stairs  and  ])artition8  are  of 
ii-<in,  aiid  th<'  uiii<l(»\vs  and  shutters  of  gun-metml» 
The  oil-ro«iii>s  contain  eighteen  wroiiudit-inm  cistemt 
capable  of  storini;  4,o(N)  gallons  of  oil;  and  the  watei^ 
tanks  h(dd,  when  full.  4,7iN)  gallons.  The  masonry 
consists  of  2,171  stones,  containing  ()2,i:>'>  cubic  feet 
of  granitt^  or  4,r>t;s  tons.     The  focal  plane  of  then^ 
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per  light  i»  1:53  feet  above  high  wftter,  its  nauticjil 
range  is  174  niiles,  and  in  cl^ar  weather  it  overlaps 
Uio  h<'rtui  of  the  electric  ligViU  from  the  Lizard  Fo'mL 
The  Ian  tern  is  of  tlie  cylindricid  hMhi'ully-frarn<.«d 
typt!  ridopteil  by  the  Trinity  House.  The  li^jht  is  de- 
rived from  two  stx-wick  *  Douglass*  burners,  the  iilii- 
mlnurit  being colzandL  With  »  clear  Armospherc,  and 
the  liiu'ht  nf  the  Plymouth  breakwater  liiihthouBe  (10 
miles  dtstnnt )  diM iuctly  vLsible,  the  lower  burner  otily 
Is  worked  .at  tts  minimum  intensity  of  450  cAndles* 
iTiuc  AH  intensity  of  the  flaiohea  of  the  optical  np- 

mtus  of  ^^7.8<X)  candles:  bni,  whenever  the  atmos- 
phere i*  8o  thick  ;k»  to  im|>air  the  visibility  of  the 
bre.\kwater-lig;ht,  the  full  power  of  two  burners  i* 
put  in  action  I  witli  the  aggregate  intensity  of  1,900 
candkf^  far  the  tamps,  and  an  intensity  of  the  optical 
lipAratus    of    l51>jyo<)    candle!^,      Tbi5    intensity  is 

Dui  "iilJl  linie.^  greater  than  that  of  l!ie  fixed  light 
luttorly  exhibiied  from  Smeaton's  tower,  and  al>fjut 
S»2S2  rnu*'s  that  of  the  light  first  exhibited  in  the 
lower  from  tallow  candles*  The  new  lower  was  built 
at  a  dl*lanee  of  130  feet  from  Smea ton's  Hght house, 
II  large  t'^trtinu  of  the  foundation  being  laid  below  the 
level  of  tow- water  spring-tides.  TliC  eslimafe  for  the 
work  was  £78,000,  and  the  cost  £:il^25:i.  The  first 
landing  at  the  rock  was  made  in  July,  1S78,  and  tlie 
work  was  carried  on  until  December*  Around  the 
foundatinn  of  the  baAw  nf  iJie  tower  a  strong  coffer- 
dam of  brick  and  Itoman  cement  was  built  forgetting 
In  ihe  foundation*.  By  June,  JS70,  the  work  mis 
fufliciently  advanced  for  the  stones  to  be  laid  in 
the  hi  wer  courses,  and  everything  was  Hrranged  for 
H.UU*  tlie  Duke  of  Edinburgh  lo  by  the  foundation- 
•Ion**  on  the  12th  of  the  n^onlh;  but,  the  wertlber  be- 
ing s'ormy,  the  ceremony  was  pustponcd  until  the  li»th 
of  AtiguBl.  On  the  17th  of  Jnly,  1880,  the  cylindrical 
base  w*s  eoTupleted,  and  the  i>8tb  course  by  the  early 
part  of  November.  On  the  1st  of  June,  1881,  the 
Duke  of  Kdifdmrgh,  wlien  passing  up  the  Channel  in 
II  .NJ,S.  Lively,  landed  at  tlte  rock,  and  laid  tbe  last 
stt»ne  of  the  tower.  On  the  18lh  of  M^y,  1S82,  l!io 
Dukeof  Kdluburgh completed  tlie  work  by  lighljugthe 
lamps  and  formally  opening  the  lighthonse,  Tlic  edi- 
fice was  thus  erected  and  fitted  up  within  four  yeurs 
of  its  cominencr»ment»  and  one  year  under  the  time 
estlmaled.  The  whole  of  the  stones,  averaging  m«»re 
thaii  2  tori »  each,  were  landed  ainl  hoiuted  direct  into 
the  work  from  Ihe  deck  of  the  steam-tender  Herru- 
le!<,  by  a  chain- fall  working  between  an  irou  crane 
fixed  at  the  centre  of  the  tower,  and  a  steam- winch  on 
the  deck  of  the  Hercules,  which  was  moored  at  a 
distance  of  30  fathoms  friujy  the  rock. 

The  towti  council  and  inhabitanls  of  Plymouth 
havi?ig  €xpre.5ised  a  desire  that  Snjeuton's  lighthouse 
should  l»e  re-erected  on  Plymouth  Hoe,  in  lieu  i>f  tlio 
Trinity  Hou«e  sea-mark  ilnMeal,  the  Trinity  House 
made  over  to  the  authorities  ut  Plymouth  the  lantern 
and  foiu'  rooms  of  the  lower.  After  the  removal  of 
the  struct  lire  to  the  floor  of  the  lower  room,  the  en- 
trance-doorway, and  well*Mtairca*i>  leading  from  it  to 
the  lower  room,  were  filled  in  with  mason r>%  and  an 
iron  mast  was  ilxcd  at  the  centre  of  the  U^p  i>f  the 
f  nullum. 


—  The  U.  S.  naval  institute  oirort  a  prtxe  of  a  gold 
medal,  one  hundred  dollars,  and  a  life  membership, 
to  the  writer  of  the  best  eosay  offered  on  the  subject 
of  '  The  best  method  for  the  reconstruction  and  in- 
crease of  the  navy.'  The  judges  selected  to  adjudge 
the  prize  are  Dr,  D.  C.  Oilman,  Admiral  C\  K.  P. 
Rfidgers,  Senator  J.  R,  Hawley, 

—  E.  <fe  F,  N»  Spon  announce  the  pubUcaiion  at 
an  early  date  of  a  book  on  '  Sorghum,  Its  culture 
and  manufacture  economically  considered,'  by  Peter 
Collier;  aho  *  Electricity,  magnetism,  atid  electro- 
telegraphy,'  by  D.  T.  Lockwood. 

—  Professor  Gustavua  Hinrichs,  director  of  the 
Iowa  weatlier- service,  has  again  issued  an  attractive 
annual  pamphlet,  entitled  this  year  *Thc  seasons  in 
Iowa,  and  a  calendar  for  1881,'  with  appropriate  illus- 
trations, and  much  valuable  nieteoiotogical  informa- 
tion. The  notable  weather  fcatun*8  of  the  several 
months  are  given  in  detail;  so  that  observers  may 
judge  at  any  time  whether  an  occurrence  is  normal 
and  probably  to  be  cfuUInued,  or  abnormal  and  likely 
soon  to  di?iappear.  The  chief  peculiarity  of  the  cli- 
mate is  its  variability,  coninion  Uy  interior  stations  on 
the  track  of  frequent  cyclonic  storms,  and  of  which 
several  striking  example*  are  given;  and  there  Is 
found  lo  be  much  probability  of  a  cold  snap  late  In 
.January,  a  snow-storni  at  the  close  of  April,  a  cold 
spell  in  May,  tornadoes  In  June,  squalls  in  July,  heavy 
local  rains  in  August,  and  fro**t  early  in  September. 
Ssince  1875,  tornadoes  luive  occurred  in  Iowa  on  the 
following  daU»s:  April  8,  18,  21,  2.S;  May  U,  13,  18, 
19;  June  1,  4,  9,  11,  12,  14, 17,  iM;  July  2;  Oct.  8, 
15,  28,  30  {the  more  severe  ones  in  bold  type).  June 
is  the  montli  most  disturbed  by  these  storms;  and 
directly  after  it  a  three-month  period,  July  3  to  Oct.  8, 
has  no  record  of  tornadoes.  It  is  saiil  that  tlie  dan- 
ger from  tornadoes  in  Iowa  has  been  greatly  exag- 
gerated. The  rainfall  maps  for  every  month  and  for 
tlie  year  are  repeated  from  hi^t  year.  Precipitation 
in  aimost  three  times  a*  great  in  summer  as  in  winter. 
Professor  Hinriehs  liopes  next  year  to  illustrate  his 
annual  from  home  sources  exclusively,  and  asks  for 
sketches  and  photogr.ipba  of  halos,  hail  stones,  de- 
structive effect  of  wind  and  lightning,  meteors,  cloud- 
forms,  or  any  other  phenomena.  Drawings  of  Iowa 
scenery,  as  well  as  detailed  maps  of  storms,  hail,  and 
HockIs,  will  all  be  welcome.  We  wish  the  director 
siuccess  in  his  excellent  work, 

—  The  imblicalions  of  the  census  oflice  >o  long  ex- 
pected are  now  being  Issued  in  rapid  succession  by  the 
Government  print ing-oflice.  Thus  far,  three  i|uarto 
volumes,  besides  tbecompen^lium,  have  apjieared,  and 
several  others  are  very  near  completltui.  The  three 
wliich  have  been  issued  ar**  those  upon  poptUation, 
manufaclur**«,  and  agriculture.  The  first,  which  saw 
the  light  some  two  months  ago,  comprises  ^Popula* 
tion,  part  1/  as  issued  by  the  census  office  a  year  and 
a  half  ago,  with,  a%  additions,  the  tables  relating  to 
riiCe,  n;Uivity,  age,  «ex,  parentage,  occupations.  Il- 
literacy, the  defective,  de^wndent,  and  delinijuent 
classes,  and  the  newspaper  and  t>cnodical  presh,  The 
tabular  matter  is  preceded  by  a  somewhat  full  discus- 
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receivp  photograpliic  instruction.  Kach  of  them  will 
be  ro(|uiriMl  to  imrforin  at  least  ten  hours'  work,  di- 
vi<l«'(l  into  fiv<?  (lays  of  two  lioiirs  each. 

Some  ixptTionoe  has  already  been  attained  in  teach- 
ini:  i>b(>tn}:;ra|)hy  upon  a  small  scale  (la»t  year  this 
departnii  lit.  had  sixteen  students);  but,  should  the 
present  venture  prove  a  successful  one,  it  is  hoped  it 
may  be  adopted  by  other  college.-t,  and  that  photog- 
raphy may  In  the  fiiture  come  to  he  regarded  as  a 
necessary  portion  of  every  professional  man's  college 
education.  Wm.  H.  Pjcxkuino. 


NOTES  AND  NEWS. 


It  is  ^^snerally  known  that  Williams  college  secured 
a  table  early  la!»t  year  at  Dohrn*8  international  station 
at  Naples.    The  table  may  be  occupied  by  any  Amer- 
ican scientific  scholar  recommended  by  the  faculty 
of  the  collej^re.     Any  one  wishing  to  use  the  tal«i- 
should  send  an  application  to  President  Carter,  ;n 
the  application  should  be  accompanied  by  evid*  . 
of  ability  to  improve  the  unrivalled  faciliti'- 
original  investigation  a£Forded  at  Naples. 

Kach  occupant  is  expected,  soon  after  hi> 
to  give  a  brief  course  of  lectures  at  Will 
on  some  subject  connected  with    zoolnui 
Tlie  lectures  by  the  first  occupant,  Dr.  v 
Wilson,  fonnerly  fellow  in  the  Johns  Uf 
sity,  are  to  be  given  in  January  antl  l*'.  ■■ 

In  assigning  the  table,  any  regular 
llama  college  will  be  recognized  as  •  •. 
ence;  but,  in  case  no  graduate  ol 
of  the  honor  la  an  applicant  for  ii 
pointment  will  be  determlncil  :• 
dlstinciioii   already  attained, 
cant  will  be  at  once  inform.-' 
ni«  name  communicated  m 
na/Mra//«tf^rpubUcaUo,. 

rUe  table  u  at  preMMU 


professor  of  natural 
'^IJJ^P'-o^ablybevar 

^^e  I?lli?  departmoii 
attent^^^^^»*g«ver!n. 

/or  a,.^^^^^  to  the  l; 
and    -2^.  ^atay  on  t! 
coty^,^^  Vlng  tlii'  «■ 
erect*^^te.    Tl.- 
^'^omtb* 


and  Dr.  Sorby;  an.? 
of  establishing  su>  > 
of  educating  the  > 
industry  in  th** 
Mr.  Mundella 
tion.    He  a.r. 
just  been  \ 
the  mean- 
The  di^l' 
skill  am- 
than  tl 


1H'» 


li  ^ 


•  7 


.  riily  illusT.i:-.  - 

iiid   stoi-l    J :   - 

.ry  of  till-  An,'  r- 

.,-n*  rt'prliitfil.     1« 

:!k'e  a^*   a   >*'i»ara!** 

tl*  rt'pnrt  itulili^ln-'il 

•  •.le^  the  staii-lit-5  m1 

...  iv'ion,  ami  rlnNi-..  tho 

:»*rf."»tin^   and   valuable 

-  —    industry,  nui  unly  in 

.fiiztMl  unrlil;  lit';:innini: 

•i-\t'iith   j;«MMTali'Mi   aft*'r 

>lraloil  with    >i.\  d«»ubh'- 

:rou-pri»ducini:  rf.i;l««ii<  ot 

•  -iMrtion.  by  ••"•unties.  «•!'  pii:- 

.  •    .^l!i-in»n    bl«M>nis,    an«l   ««ti*i*l. 

•  .  r::.inufurlun?,  by  Mr.  Wyi'koiT. 

•  i.y  >>i  its  history,  and  a  v«  ry  full 
■..nlitiini  in  thismuutry.     That 

,  -.1  !urf.  by  Mr.  Aikins-ii,  is  ox- 
..■.'riniii'^  nnly  sixtron  paL:»'s:  it 
-  .  utn.iry  nf  tin*  Ci>tl"H-]»nMiui;ini' 
.i.-Ws  llif  frourcos  of  >upply  of  tin- 
^  .  ^  .:i  to  discuss  the  nietlnuU  of  nianu- 
:.  n-lativr  ipialitirs  of  the  pn^duct  ol" 
.-  •:<*•.»»  oonntrifs,  and  tin-  farilities 
rTcriMil  part«*  nf  thi^'  ronnrry  f<»r  ibis 
i !..»  rrp'^ri  «"t  Mr.  lltuid  «"niisi*ts  entirely 
>«  ri '..itini;  to  tho  imlustry  of  wonl  inanu- 
--^f.i.'od  by  a  Uw  introdurtnry  n-niarks. 
:  upon  ("lu'niiral  products  treats  oi  the 
I  .»i  Miila,  uiauufai'Jnn-d  manure'^,  pli"s- 
■pluir  and  sulpburie  aeid,  potaS'«inin  bi- 
pujasli.  pbosiihuiu-.,  Imrax,  bnonine,  nitro- 
a.etate  of  lime  and  salt.  The  vohune 
»  Mr.  Weeks's  n-pnrt  upon  (lla^s  ujauufae- 
.idditii»n  to  full  >tatisties  reirardiri-j;  ilii^ 
:  ^rv.  Mr.  We«k>  summarizes  and  liisenssc*  the 
V-  ^::es  fully.  This  portion  «if  the.  report  is  fol* 
tt:d  h\  A  iieati'*"'  upon  ulass.  the  malt-rials  u>ed  in 
.  Tv..»n:if.ieiure.  and  the  un'thods  euiplo\ed  both  in 
sv\\.u  :urf  and  in  worklni:.  The  repr)rt  «'h»ses  with 
!.  <K'V\  of  ihr  industry  fn»m  the  earliest  historic 
:  :,v  An  admirably  lull  and  eomphte  jzeneral 
.;,  \  i'i  uivin,  in  aiMitiim  to  the  indices  to  the 
vVv.iI  reports,  rrobiibly  wiih  a  view  to  a  .soiKirate 
iln»nof  e.u-h  ^pe«'ial  report,  each  is  paged  by 

the   pairing 


I: 


iV:  liauriat  in  the 
>  now  the  sole  pulv 


•!;>ilt  .'n    till-  top.  while   at    ih.-  bottom 

:;in^  eoHMVUlively  thnnmh  the  volume. 

-S.  I-:.  ('a'i>in«'  A-  t'o-  di-^iie  us  to  state  that  they 

h.i\e  hi>ui:hl  the  int.Trst  of  Ksles 

•S!.in,|.ir«I  natural  history.*  and  an 

li^.her'.  of  that  work. 
Mr.  .1.    II.  r.mert*»n.  ^\ho<e  name  was  ^iven  as  a 

,-,.'inihui.»r  t.»  ibis  work,  writer  that  he  is  only  so  in 

*.^  t'.ir  .IS  a  pait  ft   ihr  rhapter  on  spiders  is  quotetl 

trom  v\h.U  h.'  had  jMihlislitMl  .N.'wh.'re. 

/  ii  A.f.'w/'.  Hee.  l"i.  !*-<:'..  apoloi^izes  for  an  error 

in  si.itin-  thai  Mr.  Feny  ero>s.'d  the  Knglish  Chan- 

n.l  on  tin-  water-tri.yele  !i-ured  in  »Sc/c-Mre,  Dec.  U, 
m.l  .'ivesilhisi  rations  of  the  trieycle.  convertible  into 
'»  Ukx\,  in  uhioh  the  pa>sa-e  was  actually  made. 
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i.i/s  recent  communica- 
^\i>\\  philosophical  society, 
-  common  fallacies  as  to  the 
:it' children,  is  a  clear  and  con- 
Mrntalion    of    the   arguments   for 
i I  jif  children  with  no  defects  in  their 
•rgans   to  speak,  though   they  cannot 
.   MS  other  children  do,  being   unable   to 
■  \'.  :ir.     To  teach  lip-reading  is  certainly  practi- 
cable in  many  such  cases,  if  not  in  all ;  and 
therefore  it  would  seem  that  the  attempt  ought 
to  be  made  in  every  case,  to  the  exclusion  of  a 
purely  conventional  language  of  signs.     Mr. 
Bell  points  out  the  real  nature  of  the  problem 
and    its   difficulties,  indicating,  among  other 
things,  the  importance  of  the  context  to  the  deaf 
lip-reader  in  distinguishing  words  which  look 
alike  to  his  eya^  such  as  pa^  hat^  mat^  because 
he  cannot  see  the  workings  of  all  the  organs  of 
speech,  and  laying  emphasis  on  the  fact  that 
even  very  imperfect  speech,  if  intelligible,  is 
far  better  than  no  speech  at  all. 


After  reading  his  communication  and  the 
discussion  which  followed,  especially  his  an- 
swer to  objections  and  to  arguments  for  the 
use  of  signs  in  teaching  the  deaf,  we  must  give 
Aill  assent  to  all  the  essentials  of  his  arguments. 
Any  student  of  linguistic  science  realizing  the 
importance  of  a  clear  conception  of  the  nature 
of  language,  and  the  value  of  careful  phonetic 
analysis,  will  find  this  paper  of  interest,  and 
must  hope  for  the  spread  of  such  views  as  those 
here  expressed,  in  the  interest  of  his  own 
studies  as  well  as  of  the  deaf-mutes,  who  may 
jet  be  taught  to  speak. 


There  is  an  entertaining  field  for  some  lin- 
guistic geographer  to  cultivate  in  this  country 
by  mapping  out  the  distribution  of  the  various 
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kinds  of  town,  county,  river,  and  other  names 
according  to  their  origin  and  derivation.  The 
great  bulk  of  newer  names  has  no  significance 
in  this  regard,  being  purely  local,  personal,  and 
commpnplace ;  but  places  of  older  date  often 
give  an  interesting  clew  to  the  former  homes 
of  their  first  settlers.  Distinctively  English 
names  have  but  a  slight  ix^netration  be3'ond 
the  Atlantic  coast,  except  in  Canada.  The 
French  follow  a  well-marked  line  up  the  St. 
Lawrence  and  down  the  Mississippi.  Dutch 
and  German  names  give  local  color  to  the 
Hudson  valley  and  parts  of  eastern  Penns}'!- 
vania;  and  the  Spanish  have  a  broad  occur- 
rence in  the  far  south-west.  Indian  names 
occur  everywhere,  from  the  euphonious  Min- 
nesota to  the  doubtful  Tuscaloosa  and  the 
abrupt  Oshkosh.  The  proper  sorting-out  of 
these  last  would  require  a  rarer  knowledge,  as 
it  would  give  more  valuable  results  than  the 
rest  of  the  work  ;  but  all  might  be  graphically 
shown  with  great  clearness. 


The  h3'drographic  office  of  the  U.  S.  navy 
department  has  issued  the  Pilot  chart  of  the 
North  Atlantic  for  Januar}',  on  which  are  given 
the  latest  reported  positions  of  floating  wrecks. 
The  number  of  such  wrecks  which  were  re- 
ported as  seen  from  Nov.  22  to  Dec.  25,  and 
of  which  the  ix)sitions  are  charted,  is  twenty- 
two.  Nine  of  them  were  along  the  eastern 
coast  of  the  United  States,  from  Maine  to 
Cape  Ilatteras;  seven  were  on  the  Atlantic, 
in  the  track  of  vessels  going  from  the  United 
States  to  England;  two  were  near  the  West 
Indies;  and  three  off  the  coast  of  Spain. 
Some  months  ago  the  more  or  less  impractica- 
ble suggestion  was  made,  of  employing  naval 
vessels  to  chase  these  dangerous  obstructions, 
and  blow  them  to  pieces.  The  navy  depart- 
ment has  done  good  work  in  locating  their 
positions ;  but,  on  account  of  the  winds  and 
ocean-currents,  the  results  can  only  have  value 
for  a  short  time.     It  is  desirable  that  some 
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way  sliould  be  invented  of  doing  away  with 
this  additional  danger  of  ocean  travel. 

It  is  not  uncommon  to  hear  complaints  of 
the  methods  of  teaching  geography  in  our  lower 
schools.  The  faults  most  frequently  mentioned 
are,  that  the  beginning  is  not  made  properl}* ; 
that  there  are  too  many  lists  of  places  com- 
mitted to  memory;  and  that  the  teaching  is 
too  lifeless,  and  is  not  made  real  enough  b}- 
illustration  and  description  apart  from  the  text- 
book. The  first  error  can  be  easih'  corrected 
by  adopting  the  German  method  of  instruction, 
where,  instead  of  beginning  with  the  definitions 
of  meridians  and  parallels,  that  are  so  often 
found  misplaced  on  the  opening  pages  of  our 
text-books,  the  pupils  first  stud}'  the  arrange- 
ment of  the  schoolroom,  then  of  the  play- 
ground, next  the  geography  of  the  town  and 
of  the  surrounding  countr}',  and  thus  learn  the 
meaning  of  the  maps  from  which  they  after- 
wards stud}'  about  the  more  distant  parts  of 
the  world. 

But  this  does  not  go  very  far.  After  laying 
the  proper  foundation,  is  there  an}'  way  of 
learning  geograph}',  except  by  committing  to 
memory  the  names  and  relative  positions  of 
the  many  mountains,  rivers,  capes,  bays,  lakes, 
cities,  and  towns,  that  give  features  to  the 
earth?  Detail  may,  of  course,  be  carried  too 
far,  if  a  precise  knowledge  of  distant,  and  to  us 
unimportant,  countries  be  required  ;  but  for  the 
average  scholar  of  this  country,  who  should 
become  well  acquainted  with  the  geography  of 
North  America  and  Euro[>e,  there  is  no  easy 
path,  no  royal  road,  over  the  broad,  rough  field 
of  fact  that  he  must  cross.  We  fancy,  there- 
fore, that  the  second  criticism  touches,  not  a 
fault,  but  a  difficulty  inherent  in  the  study. 
Names  and  positions  of  places  must  be  learned  ; 
but,  as  books  of  moderate  cost  can  give  very 
little  more  than  the  barest  mention  of  them, 
the  study  is  apt  to  become  lifeless,  and  to  de- 
generate into  the  learning  of  dull  words  from  a 
dead  map,  unless  the  teacher  averts  this  unfor- 
tunately common  result,  and  enlivens  the  work 
by  instruction   bej'ond  the  text-book.     This, 


however,  is  more  than  we  have  a  right  to 
expect  from  the  overworked  and  underpaid 
teachers  in  the  lower  schools,  for  it  is  no 
easy  task.  It  demands  much  reading  in  many 
books;  it  requires  illustration  by  numerous 
maps,  photographs,  and  diagrams,  far  beyond 
the  reach  not  only  of  the  teacher,  but  of  the 
school  board  as  well.  In  short,  the  desirable, 
the  ideal  teaching  of  even  so  commonplace  a 
subject  as  elementary  geograph}-  is  an  expen- 
sive art,  requiring  much  study,  high  skill,  and 
an  extensive  outfit. 


It  is  now  recognized  that  the  successfhl 
teaching  of  chemistry,  physics,  and  natural  sci- 
ence, needs  that  the  teachers  of  these  branches 
shall  know  them  by  practical,  experimental, 
observational  work.  A  fair  application  of  the 
same  principle  would  require  that  the  teacher 
of  geography  should  have  travelled ;  but  how 
far  are  we  now  from  so  desirable  an  end  !  It 
is  safe  to  say,  thnt,  of  all  the  teachers  of  oar 
common  schools,  not  one-quarter  have  seen  an 
ocean,  a  harbor,  or  a  high  mountain,  and  not 
one-twentieth  of  them  have  had  any  personal 
acquaintance  with  the  foreign  countries  that 
they  have  to  describe.  Under  these  conditions, 
it  is  certainl}'  no  wonder  that  the  study  of  ge- 
ograi)hy  becomes  so  often  a  tiresome  exercise 
of  unintelligent  memory ;  and  it  cannot  be 
otherwise,  without  a  cost  that  few  school 
boards  can  allow. 


LETTERS    TO    THE  EDITOR. 

%•  Correnpornlentn  are  rf  quanted  to  be  an  brief  a «  ponniblt.     1%% 
tcriter'H  name  in  in  all  vane*  required  an  proof  of  gtyod  faith., 

Naval  officers  and  the  coast-Burvey. 

Ix  your  issue  of  the  11th  you  refer  e<litr>rially  to 
the  proposition  contained  in  the  report  of  the  secrs- 
tary  of  the  njivy  for  1S8:>,  to  transfer  all  national 
wori<  coniiecied  with  the  ocean,  and  conducted  by 
other  department 8,  to  the  contrnl  of  the  navy  depart 
incnt;  and  in  aMuh>e(|uent  para^^raph  you  make  some 
criticisms  upon  the  charaet«*r  of  the  work  i)erfonned 
by  navy  r>flicer8  in  the  coast-survey.  The  questloA 
as  to  whether  the  navy  or  the  treasury  department 
shall  control  the  work,  I  do  not  propose  to  discuss; 
but  I  must  enter  my  protest  ajjain^t  the  assertion  in 
a  journal  like  Schnrc,  which  ijors  forth  to  the  world 
as  authority,  that  the  *'  work  which  these  [navy]  offi- 
cers pcifi)rm  Is  routine,  the  plans  an<l  melliods  for 
which  have  been  devised  aiul  developed  by  oivillaa 
experts/'  and  to  the  assertion  contained  in  tlia 
phrase,  **  the  present  method  of  employ  in<;  our  snper- 
fluous    navy,   under  the  intelligent    suprrvision  of 
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cirtlian  experts.*'— To  jinswrr  lh<*»e  pojui«  in  order, 
I  will  say,  first  as  a  matter  of  history,  thiU  the  *  plan* 
of  the  coast-survey  was  compilt'd  over  forty  years 
since  by  a  mixed  board  comiH^ed  in  part  of  navy 
officers.  This  plan  was  legalized  by  Congress  in 
lS4ri-44,  and  haj*  been  mainly  In  force  ever  since  ; 
though  some  modiMcatlons  have  necessarily  been 
mode  liy  the  judg^niejit  and  experience  of  tlie  emi- 
nent men  who  have  held  the  officer  of  superintendent 
and  principal  assistant*.  By  the  plan  referred  t^,  it 
wa»  made  the  kgitimate.  duty  of  officers  and  men  of 
the  navy  to  execute  the  bydrographie  part  of  the 
work;  and  to  them  has  ever  Ki nee  been  a*»signed  the 
bulk  of  thai  work,  except  during  the  few  years  when 
the  civil  war  and  the  subsequent  scarcity  of  officers 
miMle  it  impossible  to  do  so.  That  period  (i.e.,  from 
1^11  to  1871 1  developed  a  goml  many  civilian  hydrog- 
niphcrsj  who  have  uo  superiors  in  the  world,  hut 
nearly  all  of  the-ie  resumed  their  more  legitimate 
work  n(x)n  the  return  of  navy  officers  to  the  survey. 
The  methoilM  ot  liydrograpby  tttn  the  growth  of  imn- 
dreds  of  years*  and  liave  been  contributed  to  by  the 
seamen  of  all  maritime  nations;  and,  while  the  in- 

frentors  of  a  good  many  instruments  and  special 
methods  are  knowit,  it  would  be  exceedingly  difficult 
in  trace  Uie  »yHtei)i  to  its  .^^ouicc.  Tbe  *  tricks  of  the 
pmtic*,^  fio  to  spc'rtk,  bave  bei^n  banded  down  from  one 
10  another  with  gradual  improvement,  — as  a  rule, 
loo  slow  to  give  any  definite  point  from  which  ttiat 
Improvement  can  i)e  sbown,  tbough  during  the  forty 
years  of  its  existence  the  coast-survey  has  vafitly  im- 
proved the  character  of  itn  work;  but  probably  the 
improvement  in  Its  means  (i,e*,  tbe  introduction  of 
ttt'ttuj-propvlllng  power,  etc.)  descnes  a  good  deal  of 
the  credit  for  improved  methods.  While  civilians 
bave  had  a  share  iti  tbe  development,  it  ii  a  long  way 
from  tbe  fact,  to  ascribe  all  to  them^  as  it  is  to  assume 

IUiat  hydrography  is  a  work  which  does  not  require 
skill,  judgment,  and  care.  Those  who  think  the  last 
have  nevfr  worked  in  intricate  waters.  The  officers 
engaged  upon  tbe  coa-st-^^urvey  have  been  so  assigned 
because  it  was  a  part  of  their  regular  duty,  and  not 
because  *  superHuous."  Having  bad  for  five  years  the 
privilege  of  nominating  the  officers  to  be  employed 
upon  ihe  const-survey,  I  can  speak  with  some  authori- 
ty. OtTicers  were  chosen  strictly  for  Iheir  qualifica- 
tions; anil  often,  had  it  not  been  for  the  great  intercut 
tiiken  in  tbe  cfhu^t-survey  by  the  successive  chiefs  of 
the  bureau  of  navigation,  tlie  officers  selected  would 
not  have  been  spared  from  other  duties.  That  alt 
work  of  the  eoa!$t  survey  is  supervised  by  the  super- 
intendent, an  expert  «>f  high  nnler,  is  un  undoubted 
fact;  but  his  instructions  to  hydrogruphers,  utdess  he 
^AS  M)me  .-ifw^cial  object  in  view,  simply  assign  geo- 
Rpldcal  limits,  but  do  not  prescribe  methods,  u 
tlieral  printed  manual  covering  all  tliat  is  required 
In  the  latter.  The  work,  after  completion,  has  of 
coune  to  pass  ihe  rigid  scrutiny  of  itie  superintend- 

Ient;  but  tlie  8an>e  is  tbe  cujie  with  all  other  work. 
To  this  extent  llie  work  of  navy  officers  may  be  said 
to  be  'supervi>ed  by  civilian  experts/  but  no  farther. 
In  Ihl^i  several  navy  ofticer:^,  who  without  previous 
exiJerience  were  ordered  to  the  coast-survey,  place<l 
iheiusetves  for  a  short  time  under  the  Instructions  of 
civil  fls«i»tants,  wbo  iiad  been  doing  their  work  for 
•rfi  and  all  of  them  freely  and  gratefully  ac- 

kt  she  a>si'.tance  they  received.     I  am  free 

to  u  .,  .,  Jge  obligations  of  a  similar  character,— of 
many  a  /*om/  received  from  ray  valued  civil  associates 
duHu!:  fTo-  fJarit-n  Canal  cxpi'dition  of  1870,  Nauti- 
C:t'  always  been  taught  ibeoretically  at 

Til  i^y;  jind  an  much  practice  as  jjossible 

haw  jji-ni  niiiv,  ihougb  iioT  always,  been  given.     Fur- 


thermore, nautical  survey mg  and  navigation  are  very 
near  cousins,  so  tliat  all  the  instruction  needed  to 
make  a  navigator  a  surveyor  is  to  give  him  what  I 
have  called  the  *  tricks  of  the  tradeV  ^nd  these  are 
being  bandud  down  by  officers  as  they  havo  been  by 
their  preilecc^ssori*.  Edwakti  P.  I.ULL, 

Ciiptiiiti  LLS,  naty^  late  hydroffraphic  inspector 
U,S,  coast  geodetic  »urv^. 

[The  plan  of  organ! nation  of  the  coast-survey  and 
the  plan  of  work  of  the  survey  are  quite  different 
things.  It  is  the  duty  of  the  chief  of  tbe  survey  to 
arrange  and  supervise  the  latter.  That  the  scope  and 
character  have  been  extended  since  its  organir^aliou 
in  accordance  with  the  views  of  the  chief  is  beyond 
question.  While  from  the  above  letter  it  might  l>e 
inferred  that  the  tiautical  work  of  the  coast-survey 
is  confined  to  marine  surveying  in  its  older  sense 
of  locating  rocks  and  shoals,  and  determining  Ihe 
boundaries  of  courses;  of  the  tjavigable  waters  by 
time-honored  methods,  yet  from  the  publications  of 
the  coast-survey,  and  from  other  sources,  we  had 
gathered  that  the  study  of  ocean  physics,  and  of  the 
conformation  and  character  of  the  ocean  bottom, 
U>gether  with  the  different  forms  of  marine  life,  had 
fonned»  of  recent  years,  an  Important  part  of  the 
work  of  the  survey,  and  that  it  was  earricil  out  in 
accordance  with  the  plans  of  the  chiefs  of  the  survey, 
and  by  the  methods  devised  and  developed  by  them 
and  by  the  two  Agassi  zs,  Pour  tales,  Thompstm, 
Wilne-Kd wards,  and  many  other  eminent  specialists, 
modified  in  minor  details  by  the  circumstances  of 
each  case. 

It  is  an  error  to  suppose  we  regard  the  employ- 
ment of  naval  officers  in  this  work  unfavorably:  for* 
on  the  contrary,  we  think  it  highly  desirnhle  that 
they  sboukl  be  employed  in  this  routine  work  of  eol- 
lectins!  data  and  material  for  discujtsion  and  study  by 
specialists;  and  their  skill,  judgment,  and  care,  iheir 
knowledge  of  organization  and  discipline,  an<l  their 
close  adherence  to  instruction.*,  render  them  ex- 
tremely useful.  It  is  wise,  also,  that,  In  the  present 
reduced  condition  of  the  navy  as  to  ships,  and  its 
overcrowded  condition  as  to  officers,  the  secretary 
should  find  employment  for  this  fiuperfluity  In  the 
coa*it -survey,  the  fish-commission,  the  geoh^gical 
survey,  tlie  national  mus^eum,  as  jt-m  ^'t-'''^  in  our 
t;oUeg*es,  and  as  assistants  in  specijil  ^.   Such 

employment  cannot  but  result  in  b*  :  he  navy, 

and  assist  in  the  advancement  of  science. 

Yet  we  have  still  to  be  persuaded  that  It  will  prt> 
mote  the  efficieticy  or  tbe  economy  «>f  the  acieiitinc 
organizations  of  the  government  if  lliey  are  Irans- 
femd  from  the  tsupervl^ion  of  the  present  expert 
civilian  heads  to  tliat  of  the  officers  of  the  navy.} 

Italics  for  acientific  names, 

I  agree  with  the  editorial  remark?*  under  this  head- 
ing in  Science,  No.  49,  that  the  proper  mission  of 
italics  is  for  *  emphasis,  or  ns  caich-words;*  and  their 
use  for  scien title  namcj  of  aninial!!^  and  plants  is, 
it  seems  to  me,  —  coutrary  to  the  opirdon  conveyed 
editorially,  —  of  great  practical  utility,  especially  In 
indexing,  or  In  searching  the  pages  of  an  article  or 
memoir  for  references  to  particular  speeie*  that  may 
he  under  treatment.  Italicizing  such  words  makei 
them  *  catch-words/  and  gives  great  facility  in  dis- 
covering incidental  reference  to  species,  the  eye 
quiekly  catching  the  italicized  name,  and  as  quickly 
recognizing  whether  it  is  the  one  sought.  Consider- 
ing scientific  names  as  *a  simple  convenience,*  and 
as'having  no  higher  value,  their  use  Is  so  necessary  an 
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wa}'  should  be  invented  of  doing  awa}'  with 
this  additional  danger  of  ocean  travel. 

It  is  not  uncommon  to  hear  complaints  of 
the  methods  of  teaching  geography  in  our  lower 
schools.  The  faults  most  frequently  mentioned 
are,  that  the  beginning  is  not  made  properly ; 
that  there  arc  too  many  lists  of  places  com- 
mitted to  mcmorj' ;  and  that  the  teaching  is 
too  lifeless,  and  is  not  made  real  enough  by 
illustration  and  description  apart  from  the  text- 
book. The  first  error  can  be  easily  corrected 
by  adopting  the  German  method  of  instruction, 
where,  instead  of  beginning  with  the  definitions 
of  nuM-idians  and  parallels,  that  are  so  often 
foun«l  mis[)laced  on  the  opening  pages  of  our 
text-books,  the  pupils  first  study  the  arrange- 
ment of  the  schoolroom,  then  of  the  play- 
ground, next  the  geograph}'  of  the  town  and 
of  the  surrounding  country,  and  thus  learn  the 
meaning  of  the  ma[)s  from  which  they  after- 
wards study  about  the  more  distant  parts  of 
the  world. 

But  this  does  not  go  ver}'  far.     After  la^'ing 
the   proi)er   foundation,  is   there   any  way  of 
learning  geography,  except  by  committing  to 
memory  the  names  and  relative   ix>sition8   of 
the  many  mountains,  rivers,  capes,  bays,  lakes 
cities,  and  towns,  that  give   features   to   tl. 
earth?     Detail  may,  of  course,  be  carried  t. 
far,  if  a  precise  knowledge  of  distant,  and  \jo 
unimportant,  countries  be  required  ;  but  for 
average  scholar  of  this  countr}',  who  sh 
become  well  acquainted  with  the  geograpl 
North  America  and  Europe,  there  is  no 
path,  no  ro3'al  road,  over  the  broad,  rony  - 
of  fact  that  he  must  cross.     We  fancy 
fore,  that  the  second  criticism  touchc 
fault,  but  a  difficulty  inhei-ent  in   tlv 
Names  and  positions  of  places  mustb* 
but,  as  books  of  moderate  cost  can 
little  more  than  the  barest  mentioi 
the  study  is  apt  to  become  lifeless, 
generate  into  the  learning  of  dull  v 
dead  map,  unless  the  teacher  avei 
tunately  common  result,  and  enl'  M 

by  instruction   bej'ond   the  tear  ^^ 
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f.  s  Statements  in  his 

1  Jan.  11  which  ap- 

Were  jour  columns 

I  should  like  to  show 

iv,  that  In  his  referenee 

;  ion  he  entirely  OTsrlooks 

i;int  heat,  whldi  must  be 

.  u  a  determinate  direction, 

.\i  referred  to  as  *  entangled 

uint  heat  alone.    I  have  dell- 

:ind  shown  that  it  does  not 

<od  states.    Instead  of  regard- 

.iLtributed  to  It  the  properties  of 

\isiing  In  matter. 

also  refers  to  his  papers  in  the 

t\  etc.    The  only  point  in  that  some- 

.1  personal  discussion  upon  which  I 

fessor  Wood  to  Anally  Insist,  he  re- 

i  he  JomnuU  ^  tAe  FrwMin  iitsf  {tute  for 

.  II  my  reply  In  the  same  Journal  for  June, 

rd  the  fallacy  of  his  objection.    So  far  as 

'fessor  Wood  has  taken  no  notice  of  that 

now  completely  Ignores  IL    I  may  say  that 

lie  relied  upon  was  of  this  nature.    He  pio- 

crtaln  construction  or  process  (differlug  es- 

s  from  mine)  for  dealing  with  radiant  heel» 

iii  whldi  would  not  accomplish  the  en<l  songhL 

.i-n  showed  that  his  construction  was  a  failnn, 

.-•mcloded  that  mine  would  therefore  fall  also,— a 

liod  of  reasoning  which  seems  to  roe  Inconclusive, 

^ay  the  least    And  now  Professor  Wood  says  that 

\T,  Fltneratd's  construction  Is  *  conclusive.'    All  It 

H  conclofilve  of  is,  that  It  will  not  accomplish  the  end 

which  I  have  proposed:  we  all  agree  that  it  will  not. 

I  have  shown,  however,  that  my  proposed  constna* 

tlon  dlfl^ra  from  both  in  Just  those  particulars  neesi 

r  to  make  It  accomplish  the  end  sought. 

\  Is  nnfortunate  that  the  velocity  of  r«idlant  hilft 

idi  as  to  render  experimental  verification  a  mi* 

~    "  H.  T.  Sum; 
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contained 

"'c  island 

'*iin. 

.iJl- 


i:is  been  rarely 
lely  known  than 
IS.      It  is,   how- 
1*03  of  the  sudden 
land    in    the    sea 
.d  in  historic  times. 
I'  ^3**  58',  and  longi- 
>ximately  some   forty- 
northern  corner  of  Una- 
Aleutian  chain.     At  the 


N.  by  E..  10  miles. 
Fio.l. 
NoTB.  —  *  8 '  is  Ship  Ilock. 

.  it  was  observed  by  us  it  formed  a 
rated  ridge,  about  eight  hundred  and 
I   in  height,  very   narrow,   the  sides 
j:  above  in  a  very  acute  angle,  where 
re  broken  into  a  number  of  inaccessible 
icles.    There  is  no  crater,  nor  appearance 
.  crater.    The  shore-line  formed  a  tolerably 
.ular  oval,  iiolnted  at  the  soulh-cast  end,  hav- 
.;;  its  longitudinal  axis  trending  N.  W.  ^W. 
ind  S.  E.  {  E.  by  compass,  and  reaching  about 
three-quarters  of  a  nautical   mile    in   length. 
The  shores  are  mostly  precipitous  ;  but  at  the 
soath-eastem  extramit}-  the  waves  have  accu- 
mulated a  small  spit  or  pointed  bit  of  beach,  of 
talus,  on  which  in  perfectly  favorable  weather 
a  landing  may  be  had.     With  the  least  swell 
a  heavy  surf  is  formed  here.     Seen  through  a 
itrong  glass  at  a  distance  of  four  miles,  it 
appeared  of  a  light  pinkish-gray  color,  devoid 
of  vegetation  or  water,  and  covered  with  myri- 


ads of  birds.  Less  than  half  a  mile  north  and 
west  from  the  island  is  a  perpendicular  square- 
topped  pillar,  about  one  hundred  and  flfly  feet 
high,  called  on  modern  charts  '  Ship  Rock.' 
Less  than  half  a  mile  north  and  east  from  the 
island  is  a  small  rock  rising  only  a  few  feet 
above  the  water.     North,  east,  and  south,  and 


North,  4  miles. 


Fig.  2. 


especially  east-south-east  from  the  point  of  the 
island,  scattered  breakers  were  observed,  ex- 
tending less  than  three-quarters  of  a  mile  from 
shore.  The  crags  of  the  main  island  afford 
the  most  secure  refuge  to  thousands  of  sea- 
parrots,  puffins,  auks,  and  divers;  and  sea- 
lions  (Eumetopias  Stelleri)  often  rest  on  the 
talus  i)oint.  It  is  visited  in  spring,  if  weather 
permits,  by  native  egg-hunters  from  Una- 
lashka;  but  in  1873  several  years  had  passed 
since  any  one  had  been  able  to  make  a  landing 
at  the  proper  season.  M}'  own  party  attempted 
it  unsuccessfully  in  1872  and  1873. 

Such  was  the  condition  and  appearance  of 
the  island  in  1873.  The  outline  sketches  here 
given  are  facsimiles  of  those  taken  on  the  spot 
as  we  approached  the  island  from  the  south- 
west, and  passed  south  of  it  eastward  towaixi 
Unalashka.  Their  pro[>ortions  were  corrected 
by  horizontal  and  vertical  angles.     The  wind 


N.  by  W..  «  miles. 
Fio.  3. 


N.  W.  \  W.,  0  miles. 
Fio.  4. 


N.  W.  by  W.,  6i  miles. 
Fio.  6. 


was  light ;  but  there  was  a  hea-vy  ground-swell, 
which  broke  on  the  rocks  and  -  the  little  spit  at 
the  south-east  end,  rendering  -^^  landing  imprao* 
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ticable.  On  the  line  of  the  supposed  reef, 
which  has  ornamented  the  charts  for  so  many 
j-ears  as  connecting  Bogosloff  and  Umnak, 
three  miles  from  the  island,  we  sounded  in 
eight  hundred  fathoms  without  touching  bot- 
tom. With  the  exception  of  a  small  reef  near 
the  north-east  end  of  Umnak,  and  the  rocks 
within  a  short  distance  of  Bogosloff,  there  is 
water  more  than  eight  hundred  fathoms  deep 
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on  all  sides  of  the  island.  The  supposed  reef 
was  probably  taken  for  granted  by  those  who 
saw  the  white  water  of  a  tide-rip  which  eddies 
Southward  toward  Umnak  Pass  on  the  ebb,  in 
the  "'L^t'-o  of  Bogoslotr,  as  we  ourselves  observed 
to  occur  in*  ^  small  way.  Ship  Rock  is  seen 
on  several  ot"  the  sketches,  standing  off  to  the 
nortliward.  Tife*  earliest  information  in  regard 
to  this  island  is  derived  from  the  map  of  Kre- 
nitzin  and  Levaschelf,  prepared  from  surveys 


made  in  1768-69.  No  reference  to  it  appears 
in  the  abstract  of  their  report  which  has  been 
preserved  for  us  by  Coxe ;  but  a  little  profile 
surrounded  by  rocks  is  represented  off  the  end 
of  Umnak  on  their  chart,  which  evidently  rep- 
resents the  rock  which  existed  before  the  pres- 
ent peak  was  raised.  A  facsimile  of  this  part 
of  their  map  appears  in  the  corner  of  the  Kru- 
senstern  map  on  this  page. 

Tiie  next  information  is  given 
by  Cook's  voyage  in  1778,  when 
an  elevated  rock,  like  a  tower, 
was  seen  Oct.  29,  at  a  distance 
of  twelve  miles :  '  The  sea,  which 
ran  very  high,  broke  nowhere  but 
against  it.'  On  Cook's  chart  it 
is  called  Ship  Rock,  but  its  iden- 
tity' with  what  is  now  known  as 
Ship  Rock  is  uncertain ;  and  at 
that  distance  there  might  have 
been  a  number  of  adjacent  rooks 
or  breakers  not  visible. 

We  learn  from  Langsdorff,  who 
visited  this  region  from  1804  to 
1806,  that,  previous  to  the  ap- 
pearance of  the  present  peak  of 
Bogosloff,  a  rocky  islet  had  long 
stood  in  the  same  situation,  which 
the  Aleuts  declared  from  the  time 
of  their  forefathers  had  been  a 
notable  resort  of  seals  and  sea- 
lions.  This  could  not  have  been 
the  present  Ship  Rock,  which  is 
a  huge  perpendicular  pillar. 

In  179')  the  islanders  marked  a 
local  appearance,  as  of  fog,  in 
the  neighborhood  of  this  rock, 
which  did  not  disperse  even  when 
the  rest  of  the  atmosphere  was 
perfectly  clear.  This  created 
much  uneasiness,  since  the  na- 
tives of  Unmak  and  Unalashka 
had  been  used  to  regard  this  rock 
as  one  of  their  great  sources  of 
food-supi)ly.  After  a  long  time, 
in  the  spring  of  1796,  one  of  the 
more  c*ourageous  natives  visited 
the  locality,  and  returned  imm^ 
diately  in  great  terror,  saying  that  the  sea  all 
about  the  rock  lH)ilcd,  and  that  the  supposed 
fog  was  the  steam  arising  from  it.  It 
then  sui)posed  to  have  become  the  abode 
evil  spirits,  and  was  avoided  by  every 
without  exception.  The  disturbances 
accompanied  by  volcanic  activity  in  the 
ters  of  Makushin  on  Unalashka  and  others  < 
Umnak  Island.  The  account  given  by  Bi 
noff  and  Veniaminoff  of  what  followed  mq 
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LiQimarire^,    it   being   remembered    tliat  the 
Blanii  is  over  thirty  miles  from   the   nearest 
ftud,  and  about  forty  from  the  nearest  habita- 
tions on  Unalasbka, 

On  the  1st  of  May  (old  style),  1796^  accoi-d- 
ing  to  one  KnukoJ!\  tlien  the  Russian  Araeiican 
loompany*9  agent  iit  Unahtshku,  a  storm  arose 
near  Uranak,  and  coutinuci]  for  several  days* 
iDuring  this  time  it  was  ver}'  dark,  and    low 
Ipoides    resembling    thunder   were    continually 
lieard.     By  daybreak  on  the  -Id  of  May  the 
^ftoim  ceased,  and  the  sky  became  clear.     Be- 
tween Unalashka  and  Umnak,  and  northward 
from  the  latter  island,  a  flame  was  seen  arising 
from  the  sea,  and  smoke  was  observed  for  ten 
days  about  the  same  locality.     At  the  end  of 
this  lime,  from   Unalaslika,  a  rounded  white 
mass  was  seen  rising  out  of  the  sea.     During 
I  jthe  night,  lire  arose  in  the  same  place,  so  that 
[objects    ten    ndles  oil'  were  distinctly  visible. 


In  1806  fissures  appeared,  lined  with  crystals 
of  sulphur.  Acc-oj-ding  to  LangsdorfT,  who  saw 
it  in  this  year,*  it  did  not  exhiint  any  special 
activity',  though  steam  and  smoke  arose  more 
or  less  constantly.  In  this  year  three  baidars 
visited  the  island.  On  the  north  side  soft  lava 
flowed  into  the  sea,  and  it  was  too  hot  to  afi- 
proach  closely  ;  but  on  the  southern  end  a  land- 
ing was  eflected.  The  peak  was  too  sharp  and 
rugged  to  be  ascended,  and  the  rock  was  very 
hot.  A  piece  of  seal  meat  suspended  in  a 
crevice  was  thoroughly  cooked  in  a  short  time. 
There  was  no  soil  nor  fresh  water. 

The  only  map  or  survey  of  Bogosloff  and 
vicinity  known  by  us  to  exist  is  that  of  Kru- 
senstem,  published  in  1826,  a  facsimile  of 
which  is  here  given,  except  that  the  evidently 
formal  hacburing  has  been  omitted.  Since 
I82ii,  and  up  to  the  present  year,  the  island 
has   remained  tranquil,  and  its  form  has  not 
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An  earthquake  shook  Unalashka,  and  was  ac- 
companied by  fearful  noises.     Stones,  or  pum- 
ice, were  thrown  from  the  new  volcano  as  far 
as  Umnak.     With  sunrise  the  noises  ceased, 
the  fire  diminished,  and  the  upraised  island  was 
seen  as  a  sharp  black   crag.     It  was   named 
after  St.  John  the  theologian,  though  it  does 
not  appear  for  what  reason.     It  did  not  rise, 
iieeording  to  the  above  account,  on  his  day.     A 
month   later  it  was   appreciably  higher,   and 
_  tmittG<I   flames   constantly.     It   continued   to 
"rise,  but  steam  and  smoke  took  the  place  of 
fire.     In  1800  the  smoking  appeared  to  cease, 
and  in  1804  a  party  of  hunters  visited  the  is- 
land.    They  found  the  sea  warm  about  it^  and 
Lihe  surface,  in  some  places  at  least,  too  hot  to 
[iWalk  upon*  even  if  the  distorted  fragments  of 
"lava,  which  formed  its  base,  were  accessible  to 
landing.     It  was  said  to  be  two  miles  and  a 
\bM  in  circumference,  and  three  hundred  and 
fifty  feet  high. 

n  ♦Alaska  ntjj  Hn  ro»!oiirot'ft»*  liy  an  acci«1iM»i  in  Uie  lilntorl- 
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changed.  The  close  similarity  to  our  own,  of 
Liitk^'s  profile  taken  in  1827,  confirms  this 
view<  The  widely  ditfering  estimates  of  ita 
height  and  area  given  by  (irewingk  illustrate 
the  futility  of  unchecked  guessing  rather  than 
any  change  in  the  island  itself;  and  even  the 
map,  which  t^juld  have  had  no  base-line  except 
one  measured  by  logon  the  water,  though  rela- 
tively correct,  represents,  accordijig  to  our  ob- 
servations, a  scale  about  one-quarter  too  large, 
the  island  being  about  a  mile  and  a  quarter 
long,  instead  of  a  mile  and  three  quarters,  as 
the  map  gives  it. 

We  have  not  space  here  to  discuss  the  de- 
tailed process  by  which  our  conclusions  have 
been  reached,  but  will  briefly  state  them. 

The  site  of  Bogoslotf  was  a  low  islet  or  clus- 
ter of  rocks  not  identical  with  the  present  Ship 
Rock,  and  which  were  long  known  to  the 
Aleuts,  and  mapped  by  Leva  she  tf...  In  1705- 
96  a  series  of  progressive  distuuances  oc- 
curred by  which,  in  May,  17iM),  a  considerable 
mass  of  material  was  upheaved  and  the  major 
part  of  the  present  island  formed.  The  reports 
of  exactly  what  occurred,  as  well  as  the  dates 
assigned,  are  discrepant  and  all  unsatisfactory, 
when  we  recollect  the  distance  from  which  the 
alleged  observations  were  made,  and  that  they 
w^re  not  noted  down  until  several  years  after- 
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ward.  The  reef  shown  on  most  charts  ex- 
tended only  a  short  distance  from  Umnak  or 
liogosloff,  and  was  never  continuous  between 
them. 

Other  islands  of  exactly  similar  origin  are 
to  be  found  in  this  region,  notably  Koniugi  and 
Kasatoehi  in  tlie  western  Aleutians,  and  Pin- 
nacle Island  near  St.  Mathew  Island.  Of  the 
last,  sketches  are  reproduced  here,  showing  it 
'  end  on  '  and  from  the  side.  It  differs  from 
BogoslofT  in  having  the  crest  deeply  chan- 
nelled ;  and  it  has  been  rciK)rted,  that  witliin  a 
few  years  light  has  l>een  seen  in  this  fissure 
by  navigators  passing  at  night,  though  there  is 
no  record  of  smoke  or  lava  being  ejected. 

Of  the  latest  addition  to  the  list  of  Aleutian 
volcano-islands,  we  are  not  in  a  position  to  say 
much.  The  facts  rei)orled  seem  in  brief  to  be 
these :  — 

During  the  past  season,  BogoslofT  has  been 
in  a  state  of  eruption,  as  was  obserA'ed  by 
Capt.  Hague,  of  the  steamer  Dora,  on  two  oc- 
casions, when  passing  it  at  a  distance  of  a  mile 
and  a  half.  He  descrilK?s  it  as  entirely  euvel- 
oi3ed  in  smoke  and  flame,  with  red-hot  lava 
issuing  from  its  central  portion,  and  great 
quantities  of  softer  lava  running  down  to  the 
sea.  This  has  continued  up  to  the  time  of  the 
latest  reports.  The  natives  state  that  the  erup- 
tion began  alx>ut  six  months  ago,  and  has  con- 
tinued in  an  intermittent  manner  ever  since. 
Makushin  volcano,  on  Unalashka  Island,  re- 
mained quiet.  On  the  IGth  of  October  a  dark 
cloud  of  indescribable  appearance  covered  the 
sky  northward  from  Unalashka,  and  hung  very 
near  the  earth  for  some  time,  completelv  ex- 
cludinj^  the  light  of  the  sun,  and  accompanied 
by  a  rise  of  temperature  in  the  air.  In  about 
half  an  hour  this  cloud  collapsed,  and  covered 
the  earth  with  dull  gray,  cottony  ashes  of  ex- 
treme lightness.  This  was  ascribed  to  the 
Hogosloir  eruption  which  had  been  heard  of, 
though  not  visible  from  Iliuliuk  harbor,  where 
tluise  observations  were  made.  Another  ac- 
count says  the  fall  of  ashes  occurred  Oct.  24, 
and  that  the  amount  has  been  exaggerated. 

Subsequently  Capt.  Hague  passed  again  in 
the  vicinity  of  Bogosloff,  and.  to  his  astonish- 
ment, obst»rved  a  new  island  which  had  ap- 
peared above  the  sea  since  his  previous  visit, 
and  in  a  spot  which  he  had  previously  sailed 
over.  In  the  month  of  September  Capt. 
Anderson,  of  the  schooner  Mathew  Turner, 
had  observed  the  new  ij^land,  which  was  then 
a  mass  of  fire  and  smoke,  apparently  not  hav- 
ing taken  8hai)e.  Capt.  Hague  reports  the 
new  peak  to  be  situated  half  a  mile  north- 
north-westward  from   Bogosloff,  to  be   cone- 


shaped,  with  an  irregular  outline,  rising  five 
to  eight  hundred  feet  above  the  sea,  and 
about  three-quarters  of  a  mile  in  diameter. 

It  is  stated*  that  no  further  information  was 
obtained  ;  and  none  is  likely  to  be  obtainable 
until  next  spring,  as  communication  with  Una- 
lashka is  not  kept  up  during  the  winter  months; 
To  examine  it,  a  8i)ecial  expedition  from  Unar 
lashka  would  l>e  necessary ;  as  it  cannot  be 
much  less  than  forty-five  miles  (Vom  Iliuliuk 
harbor,  in  the  oi)en  sea,  and  would  be  little 
more  than  visible  from  the  nearest  land.  I 
would  suggest  for  it  the  name  of  Grewingk 
Island,  in  honor  of  the  celebrated  geologist 
who  monographed  in  IHoO  all  that  was  known 
of  Alaskan  geology  and  mineralogy.* 

Since  the  above  news  was  received,  further 
intelligence  has  come  to  hand  in  regard  to  vol- 
canic activity  in  Alaska,  from  an  unexpected 
locality.  From  the  entrance  of  Port  Graham, 
sometimes  called  English  Bay,  at  the  mouth 
of  Cook's  Inlet  on  its  eastern  shore,  may 
be  seen  the  rounded  summit  of  Augustin  or 
Chernobour  Island.  It  presented  in  1880  the 
appearance  of  a  low  rounded  dome  witbout  a 
peak,  and  measured  al>out  thirty-eight  hundred 
feet  in  height  by  angles  from  different  stations. 
The  island  of  which  it  is  the  summit  is  about 
fifty  miles  from  Port  Graham  in  a  south-west 
by  west  direction,  is  rounded  and  about  eight 
miles  in  diameter,  bluff  to  the  north-west, 
and  sloping  to  the  south-east.  There  are 
many  rocks  about  it,  and  it  has  been  a  noted 
haunt  of  sea-otters.  It  was  known  to  be  vol- 
canic, but  no  description  of  it  as  active  is 
on  record  so  far  as  I  can  discover.  Accord- 
ing to  information  received  from  Capts.  Cullie 
and  Sands,  and  summarized  for  the  press  by 
Prof,  (vcorge  Davidson  at  San  Francisco,  the 
following  observations  were  made  at  the  Alex- 
ander Village  at  Port  (iraham.  Smoke  first 
arose  from  the  ]ieak  in  August.  On  tlie  morn- 
ing of  Oct.  ()  the  inhabitants  heard  a  heavy 
reix>rt,  and  saw  smoke  and  flames  issuing  fron 
the  summit  of  the  island.  The  sky  became 
obscured,  and  a  few  hours  later  there  was  a 
shower  of  pumice-dust.  About  half-past  eight 
o'clock  the  same  day  an  earthquake  wave,  eati* 
innted  at  thirty  feet  in  height,  rolled  in  npOB 
the  shore,  deluging  the  houses  on  the  lowland, 
and  washing  the  i)(>ats  and  canoes  fh>m  the 
beach.  It  was  followed  by  others  of  kta 
height.  The  ash  fell  to  a  depth  of  aevanl 
inches,  and  the  darkness  re(|uired  lamps  to  Iw 
lighted.     At  night   flames  were   seen 

1  Ciipt.  Ilntfiie  pruporoil  to  name  it  New  BogodaffS 
derivation  of  the  word  *  B(»go»luff'  l«  such  that  a  ^-^-^— 
would  be  preferable. 
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from  the  snramit.  aod  the  snoiv  had  <lisap- 
peared  from  the  island.  After  the  first  dis- 
turbanoes  were  over,  it  was  found  that  the 
norlhorn  slope  of  the  summit  had  fallen  to 
the  level  of  the  cliffs  which  form  the  shores  and 
the  mountain  appeared  as  if  split  in  two.  Two 
previous!}*  quiet  volcanoes  on  the  peninsula  of 
Aliaska  began  simuUaneously  to  emit  smoke 
and  dust ;  and  in  the  ten-fathom  j>assage  be- 
tween Augutin  Island  and  the  mainland  a 
new  island,  seventy-five  feet  high  and  a  mile 
and  a  half  in  extent,  ha*;  made  its  appearance. 
It  18  stilted  that  subterranean  noises  had  pre- 
viously been  heard  l*y  a  party  of  hunters,  some 
of  whom  are  reported  missing. 

The  volcano  has  not  been  approaehed  nea!*er 
than  ten  miles  since  the  eruption,  at  which  dis- 
tance the  ue^  isliutd  was  distinctly  seen  north- 
west from  Angustin  Island.  Its  dimensions, 
therefore,  are  merely  approximate.  The  morn- 
ing of  the  eruption  was  perfectly  clear,  with  a 
light  south-west  wind,  and  the  tide  extremely 
low.  Three  days  before,  all  the  fish  are  said 
to  have  disappeared  from  Port  Graham.  At 
last  accounts  smoke  was  arising  from  a  point 
on  Augustin  Island,  south  from  the  cleft  above 
mentioned,  which  crosses  the  island  from  east 
to  west. 

It  would  seem  as  if  these  events  were  local 
manifestations  of  an  awakening  of  volcanic 
energ3^  nearly  world-wide.       Wm.  IL  Daij.. 


WHIRLWINDS.     CYCLONES,   AND    TOR- 

NAJJOESJ—IX, 

Ton\Ai"JKs  ditfer  from  the  storms  thus  far 
mentioned  in  their  excessive  violence  over  a 
very  restricted  area,  and  their  visibly  rapid  ad- 
vance. After  a  great  deal  of  theorizing,  it  is 
now  possible  to  explain  them  very  satisfacto- 
rily and  simply  as  whirls  in  the  air,  a  little 
above  the  ground,  into  the  vortex  of  which  the 
surface-winds  are  drawn  op  with  great  velocity. 
Electricity  has  no  essential  share  in  their  ac- 
9n. 

Recent  studies,  especially  the  reports  by  Mr. 
**inlcy  of  the  signal- service,  have  done  much 
to  show  ns  the  regions  of,  and  general  condi- 
tions preceding,  tornadoes.  They  are  most 
Qumei'ouzt  in  Kansas,  Missouri,  and  Ilhriois, 
although  Uiey  have  been  recorded  throtigliout 

^^^tates  cast  of  the  Mississippi,  except  in 
north-cast  and  on  the  central  Allegha- 

f:  So  they  Ijavc  occurred  in  all  the  months 
and  at  nearly  all  hours  of  the  day ;  but  their 
time  of  greatest  frequency  is  in  the  afternoons 
of  June  and  the  months  adjoining.      Where 

^  Concluded  from  No.  00. 


most  fully  studied,  they  seern  to  occur  along 
the  contact-line  of  warm  southerly  winds  and 
cooler  north-wenterly  or  westerly  winds.  Local 
quiet  and  rather  excessive  warmth  commonly 
precede  them,  and  chilly  winds  come  after 
their  passage.  Rain  and  hail  fall  in  their 
neighborliood,  but  usually  at  a  morlerate  dis- 
tance away  from  the  destructive  wind-centre. 
Their  advance  is  nearly  always  to  the  north- 
east^  at  about  thirty  miles  an  hour. 

When  first  perceived,  the  tornado  is  gener- 
ally described  as  a  dark,  funnel-shaped  mass^ 
hanging  from  heavy,  dark,  agitated  clouds  (fig. 
23).  Its  roaring  sound  is  heard  as  it  comes 
nearer ;  and  the  whirling  funnel  is  often  seen 
to  swing  from  side  to  side,  and  to  rise  and  fall. 
Within  its  dark  column,  various  objects  snatched 
from  the  ground  may  be  seen  rising  and  turn- 
ing round  and  round  in  the  eddying  winds: 
pine-trees  appear  like  bushes,  and  barn-dooi's 
are  mistaken  for  shingles.  At  a  certain  height 
these  fragments  are  thrown  laterally  out  of  the 
power  of  the  ascending  current,  and  then  fall 
to  the  ground,  often  with  violence,  from  their 
lolly  flight.  If  such  a  cloud  appear  in  the 
west  or  south-west,  one  should  make  all  possi- 
ble haste  to  the  nortli^or  south  of  its  probable 
track ;  but  there  is  seldom  time  to  escape, 
The  rapidity  of  the  storm's  approach,  the 
noise  of  its  roaring,  the  fear  that  its  darkness 
and  destruction  naturally  inspire,  too  often 
serve  to  take  away  one's  presence  of  mind ; 
and,  before  there  is  time  for  reflection,  the 
whirl  bas  come  and  passed,  and  the  danger  is 
over  for  those  who  survive.  The  force  of  the 
wind  is  terrific.  ITeav^y  carts  have  been  car- 
ried, free  from  the  ground,  at  such  a  velocity, 
that,  when  they  strike,  the  tires  are  bent  and 
twisted,  and  the  spokes  are  broken  from  the 
hubs.  Iron  chains  are  l>lown  through  the  air. 
Large  beams  are  thrown  with  such  strength  that 
they  penetrate  the  firm  earth  a  foot  or  more. 
Children,  and  even  men,  ha%'e  often  been 
carried  many  feet  above  the  ground,  and  some- 
times dropped  unhurt.  A  velocity  of  wind  ex- 
ceeding one  hundred  miles  an  hour  is  required 
to  produce  such  effects.  Strange  examples  of 
the  wind's  strength  are  found  in  the  treatment 
of  sin.'dl  objects :  nails  are  found  driven  head 
first  firmly  into  planks ;  a  cornstalk  is  shot 
partly  through  a  door,  recalling  the  firing  of  a 
candle  through  a  board.  More  than  this,  the 
wind  shows  signs  of  very  unequal  motions  in 
a  small  space  :  bedding  and  clothing  are  torn  to 
rags;  harness  is  stripped  from  horses.  Noth- 
ing can  witli stand  i\w.  awful  violence  of  the  tor- 
nado's centre  ;  and  yet,  at  a  little  distance  one 
aide  or  the  oilier,  thert*  is  not  only  tio  harm 
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done,  but  there  is  no  noticeable  disturbance  in 
tiie  gentle  winds.  The  track  of  marked  disturb- 
ance averages  only  half  a  mile,  and  the  path 
of  great  destruction  is  often  only  a  few  hun- 
dred feet  wide. 

The  whirling  at  the  centre  is  evident  enough, 
in  many  cases,  from  the  rotary  motion  of  the 
ftinnel-cloud  :  it  is,  in  all  reported  cases,  from 
right  to  left,  like  the  cyclones  of  this  hemi- 
sphere. At  a  little  distance  from  the  centre, 
the  wind  is  probably  nearly  radial,  as  is  shown 
full}'  enough  by  the  direction  in  which  fences 


scantling  four  inches  square  and  ten  feet  long 
was  found  driven  three  feet  and  a  half  into  the 
ground,  onl}'  forty-five  feet  from  its  starting- 
point.  A  large  board  sixteen  feet  long  was 
found  two  miles  to  the  north-east,  where  it  was 
identified  b}'  the  color  of  its  paint: 

Fig.  26  shows  a  more  disastrous  case.  The 
house  was  swept  awa}*,  and  its  fVagments  filled 
the  creek  to  the  south-east.  The  trees  west 
of  the  house  were  not  hurt ;  but  those  in  the 
grove  on  the  track  were  blown  over  to  the 
north-east,  their  bark  and  leaves  stripped  off, 


or  trees  are  blown  over,  or 
houses  and  other  loose 
objects  carried.  On  the 
right  side  of  the  track  the 
winds  are  more  violent, 
and  their  destructive  elfect 
consequently  reaches  far- 
ther from  the  whirl  than 
on  the  left.  This  is  evi- 
dently because,  on  the 
right,  the  motion  of  the 
wind  and  the  advance  of 
the  storm  are  combined,  as  has  been  explained 
under  cyclones.  Here  are  several  examples 
from  the  Kansas  tornadoes  of  May,  1879,  as 
described  in  Finley's  report,  showing  the  op- 
posed currents  of  air. 

Fig.  24  shows  the  fence  on  the  right  blown 
to  tlie  cast ;  the  fences  on  the  left,  to  the  west 
and  south  ;  and  the  hay  from  a  stack,  scattered 
in  a  curved  line.  When  fences  are  not  blown 
over,  rubbish  often  collects  on  their  windward 
side. 

Fig.  2.")  illustrates,  by  arrows,  the  direction  of 
the  wind,  by  which  several  buildings  were  more 
or  less  injured  ;  but  most  [peculiar  is  the  track 
of  a  man,  who,  on  coming  out  of  the  east 
side  of  a  barn,  was  caught  up  by  the  winds 
and  carried  half  way  around  the  building,  and 
there  set  down  very  dizzy,  but  unhurt.  At  the 
same  time,  two  horses  near  by  were  killed,  their 
harness  stripped  off  and  torn  to  pieces.      A 


Fig.  23.» 


and  their  south-western 
side  blackened  as  if  burnt. 
In  such  i)osition,  branches 
have  been  found  twisted 
from  right  to  left  about 
the  trunks.  As  the  storm 
came  on,  the  family  occu- 
pying the  house  ran  out, 
turning  to  the  north  and 
west.  One  bj'  one  they 
were  blown  away,  —  first 
a  little  girl,  who  was 
found  dead  ;  then  a  girl  and  boy,  not  seriously 
hurt ;  next  the  mother  was  thrown  against  a 
tree  and  killed ;  and  last,  the  father,  carrying 
the  baby,  and  becoming  confused  in  the  msh- 
ing  wind,  turned  back  fi*om  his  safe  flight  to 
the  west,  was  caught  up  and  thrown  over  ooe 
hundred  yards  to  the  north-east,  and  killed. 
The  accounts  of  tornadoes  only  too  often  giro 
a  record  like  this.  In  six  hundred  and  odd 
tornadoes,  forty  are  reconled  as  fatal  to  the 
people  on  their  track.  In  these  forty,  fimr 
hundred  and  sixty-six  lives  were  lost,  and  sbc 
hundred  and  eighty-seven  persons  were  iqjnred. 
In  addition  to  the  violence  of  the  wUriing 
winds,  an  explosive  effect  is  often  noted  la 
buildings  where  the  windows  and  doon  m 
closed.  Doubtless  this  is  one  reason  wlur 
roofs  are  so  generally  carried  away.     D( 


does 


1  Figs.  23,  24,  2:>,  and  26  are  fh>iii  Flnloy*s  Report  ei 
eaof  May  29  and  30,  1870. 
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ad  mndows  have  been  blown  outward.  The 
ibnr  walls  of.i  house  have  fallen  outward  from 
tlie  centre.  Still  more  definite  is  the  account 
of  a  raitrond-agent  who  had  barred  the  window- 
shutters  and  locked  the  door  of  his  etatiou 
jiAer  a  train  had  gone  by,  A  tornado  passed 
over  it,  and  burst  the  window  open  outwards. 
Evidently  the  air  of  ordinary  density  within 
the  building  suddenly  expands  as  Ihe  outside 

L pressure  of  the  atmosphere  is  taken  oil"  when 
the  Storm-centre  |)a§«ie5.  Possibly  this  action 
may  aid  in  the  plucking  of  [poultry  in  torna- 
does :  the  unTortunate  chickens  that  are  ciught 
near  the  centre  arc  nearly  always  stripped  of 
their  feathers.  So  with  the  remarkable  pene- 
tration of  mud  into  clothing,  which  cannot  be 
cleansed  by  re[H?ated  washings  :  perliaps  the 
iir  is  drawn  out  as  the  storm  passes,  and  then 
the  mud  is  forced  closely  into  the  fabric  by  the 
returning  atmospheric  pressure.     The  ground 


VlG,    'li. 

Kfldfnettmes  said  to  look  as  if  heavily  washed 
on  the  central  path  :  it  may  be  that  the  expan- 
sion  of  air  in  a  loose  soil  aids  such  a  result. 

Nothing  can  be  better  proven  than  the  ex- 
istence of  a  continuous  and  violent  uixlraught 
at  the  centre  of  tlie  whirl.  An  obsei-ver  far 
inough  from  the  track  of  the  tornado  to  watch 

eomiiosedly,  and  yet  near  enough  to  see  it 
with  some  distinctness,  seldom  fails  to  note 
the  rapid  rising  of  debris  and  rubbish  in  the 
vortex,  wliirling  as  it  rises  ;  ami  a  current  of 
air  strong  enough  Uj  Hfl  boards  and  beams 
must  ascend  with  great  energy.  Most  of  the 
fragments  thus  captured  by  the  wind  are  thrown 
to  one  side,  and  allowed  to  fall  after  a  short 
flight;  but  smaller,  lighter  olijects,  such  as 
bats,  clothes,  papers,  shingles,  are  often  oar- 
pied  several  miles  through  the  clouds,  and 
7  t)pped  lar  away  from  home.  But  observers 
'ofleu  report*  also,  that  the  extremity  of  the 


funnel-clouds  is  seen  to  descend)  and  from 
hanging  aloft  it  suddenly  darts  downward  to 
the  ground.  How  can  these  two  contradictory 
motions  be  reconciled  ?  Simply  enough :  for 
the  last  is  purely  an  apparent  motion.  It  is 
simply  the  downward  extension  of  the  eloud- 
forming  space  faster  than  the  cloud -parti  cleg 
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are  carried  upward.  The  same  style  of  ap- 
parent motion  against  the  w^ud  may  l>e  seen 
in  some  thunder-showers  where  a  cloud  forms 
faster  than  the  wiiiil  blows,  and  so  eats  its  way 
to  windwani.*  There  has  been  much  needless 
myBtification  liere.  for  the  point  was  neatly 
explained  by  Franklin  a  century  and  a  quarter 
ago.  He  wrote,  that  '*  the  8]X)ut  appears  to 
drop  or  descend  from  the  cloud,  though  the 
materirds  of  which  it  is  composed  arc  all  the 
while   ascending;'*  for  the   moisture   is   con- 
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densed  **  faster  in  a  right  line  downwards  than 
the  vapors  themselves  can  climb  in  a  spiral 
hue  upwards**  (Franklin's  Works,  Sparka's 
ed*.  >i.  153,  154  ;  letter  dated  Feb.  4.  1753)* 
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winds  that  distinguisb  the  tornado  from  other 
fitorma,  but  this  cause  is  close  at  hand* 

Admit  for  a  raoment  tbut  there  is  no  friction 
betwetin  the  air  and  the  ground.  We  should 
then  have  a  tall  vertical  cyHuder  of  air,  spin- 
ning around  near  the  centre  at  a  terrific  speed, 
%l  the  ha3c  as  well  a^  aloft,  and  oonseqtiently 
Jevebping  a  great  centrifugal  force.  As  a  re- 
iult,  the  density  of  the  central  core  of  air  must 
be  greatljr  diminished.  Most  of  the  central  air 
must  be  drawn  out  by  friction  into  tlie  whirl- 
ing cylinder,  and  pmveiitetl  from  returning  by 
the  centrifugal  foreti*  The  core  will  be  left 
with  a  feeling  of  eraptiiiess,  like  an  imperfect 
vacuum.  If  there  were  auy  air  near  by  not 
|Controlled  by  the  centrifugal  force,  it  would 
sh  violently  into  the  central  core  to  fill  it 
wn.  Now  consider  the  effect  of  friction  with 
'the  ground.  The  lowermost  air  is  prevented 
from  attain! ug  the  great  rotary  velocity  of  the 
^Opper  parts,  and  consequently  is  niuch  less 
inder  the  control  of  the  centrifugal  force, 
rhicb  is  measured  by  the  square  of  the  ve- 
ocity.  The  surface-air  in  therefore  just  what 
is  wanted  lo  (ill  the  inciplejjt  vueuum:  so  it 
rnshes  into  tlie  core  and  up  through  it  with  a 
velocity  cumparalile  to  that  of  tiie  whirling  it- 
eel  f;  anil  this  inwar^d-ruahing  air  is  ihe  deslnic- 
(ive  surface- hiast  of  the  tornado. 

This  explanation,  first  proposed  l)y  Mr.  Fer- 
rel  a  few  years  ago,  is  most  ingenious  and 
iatisfaclory.  Moreover,  he  has  followed  its 
Bvoral  parts  by  close  mathematienl  analysis, 
ind  fthown  that  the  nuHleratc  antecedent  con- 
iitlons  are  amply  suiUcient  to  account  for  all 
Uic  violence  of  the  observed  results. 

There  are  still  several  points  to  be  considered. 
The  whirling  motion  has  been  described  as 
corres|M»ndtng  in  nearly  nil  cases  with  that  of 
n(»rthern  cyclones  ;  and  yet  it  cannot  be  sup- 
p|>o9ed  that  the  uidraught  winds  of  a  tornado  are 
"  Irawn  from  snfRcieut  distances  to  show  the  ef- 
^fccl  of  the  earlh*t»  detleetive  force;  it  is  more 
probable  that  the  tornado  is  to  be  regarded  as 
a  small  whirl  within  a  huger  one,  for  the  warm 
and  cold  winds  are  probably  part  of  a  large 
cyclonic  system  in  which  tlirt'erential  and  rotary 
inoli(*ns  are  established  ;  and,  when  such  winds 
form  a  small  local  whirl  of  their  own,  it  will 
rotate  in  the  snme  direction  as  they  do,  from 
right  to  left,  For  a  like  reason  the  planets  ro- 
tate on  their  axes  in  the  direction  in  which  they 
revolve  arouud  the  sun.  The  constant  direc- 
tion of  rotation  in  tornadoes  may  therefore,  by 
itaelf,  be  taken  as  evidence  that  their  cause  is 
not  in  a  stagnant  atmosphere,  like  that  of  the 
deaert- whirls,  but  is  connected  with  the  con- 
flicting currents  of  a  large,  gentle  oyclone. 


The  progressive  motion  of  the  tor 
centre  is  so  constant  in  its  direction  to  the" 
north-east  or  east,  that  it  cannot  de{3end  on  local 
conditions  within  itself,  but  must  rather  result 
from  it«  bodil}"  transportation  b}'  the  prevail- 
ing winds,  w  ith  which  the  tornado- tracks  agree 
\Qvy  well  in  rlirection  and  rate.  It  will  last 
till  the  lower  warm  air,  which  constituted  the 
original  unstable  mass,  is  exhausted.  This 
generall)'  ha)>jK'ns  in  about  an  hour,  when 
it  has  travcrricd  a  distance  of  nearly  thirty 
miles. 

The  tornado  thus  constituted  may  be  likened 
to  a  very  active  air-[>ump,  carrieil  along  a  few 
hundred  feet  above  Ihe  ground,  sucking  up  the 
air  over  which  it  passes.  It  is  for  this  reason 
that  the  surface- winds  are  so  nearly  radial. 
For  this  reason  an  enclosed  mass  of  air,  as  iji 
a  house,  su<ldenly  explcxies  as  the  vaeuura  is 
fonued  over  it ;  and  as  the  air  rushes  to  the 
centre,  and  there  expands  and  cools,  its  vapor 
becomes  visible  in  the  great  funriel,  or  spout* 
pendent  fi'oui  the  clouds  above.  No  rain  can 
fall  at  the  centre.  Bodies  much  heavier  than 
rain  are  lilted  there,  instead  of  dropped :  so 
llie  rain  must  rise  through  the  central  core, 
and  fall  to  one  side  of  the  storm,  or  betbre  or 
behind  it.  If  the  expansion  be  very  great, 
and  the  altitude  reached  by  the  drops  rather 
excessive,  then  they  will  be  frozen  to  hail- 
stones before  falling.  Hail-storms  and  torna- 
does commonly  go  together:  they  mutually 
explain  each  other.  Electricity  has  no  impor- 
tant part  lo  j)lay  in  the  disturbance. 

It  was  slated  under  cyclones  tliat  their  cen- 
tral barometric  depression  had  two  causes, — 
the  overflow  caused  by  the  central  warmth, 
and  the  dishing-out  of  the  air  by  centrifugal 
force.  The  first  of  these  is  ordinarily  regarded 
as  the  elective  cause  of  the  wind's  inward 
blowing.  It  has  already  been  fiointed  out  that 
the  second  anrl  greater  part  of  the  depression 
is  also  etfective  in  drawing  in  the  winds  when 
friction  decr'cases  their  rotary  velocity.  We 
may  now  call  attention  to  a  third  cause  of  cen- 
tripetal motion  in  the  i-y clone  already  alluded 
to,  in  which  it  is  like  the  tornado.  The  upper 
winds  move  with  great  rapiility,  and  cause  a 
stnjng  barometric  depression  at  the  centre  of 
their  whirling ;  but  at  the  base  of  the  storm, 
where  friction  with  tlie  sea,  or  still  more  with 
the  land,  reduces  the  lower  wind's  motion,  and 
so  diminishes  their  wntrifugal  force,  we  may 
have  an  indraught  of  the  tornado  style,  in 
wiiich  the  centrifugal  diminution  of  central 
pi^easure  in  the  upper  winds  ia  an  efTeetive 
cause  of  centripetal  motion  in  the  lower  winds. 
While  this  ia  not  the  prjnoipal  cause  of  surface- 
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xxl.  pt  xxii.),  Faratlay  (PhiL  trans.,  1823  and  1845), 
Thilorier  {Annalen  dt:  chimie.  2^™«  adrie,  Ix.),  Nat- 
xo.rtsr  {Pof/fj.  ann.,  xciv.),  Andrews  {PhiL  trans.,  1869). 
AndrewN  found  that  wlien  a  gas  was  compressed  in  a 
closeii  H])aco,  and  was  maintained  at  a  temperature 
U'low  a  certain  limit,  tho  pressure  of  the  gas  increased 
up  tf»  ii  (ixiMl  point,  beyond  which  condensation  oc- 
curred. Thi'  presRun*  at  which  condensation  takes 
place  InrnMseH  rapidly  with  the  tem|X!rature  of  the 
gas.  At  and  Ixeyond  a  certain  temperature  —  tho  criti- 
cal temperature  —  no  amount  of  pressure  can  produce 
any  of  tho  usual  phenomena  of  condensation.  The 
isothermal  lines  Inflow  the  critical  temperature  are 
apparently  discontinuous,  one  portion  representing 
no  change  of  pn>ssure  curresjKmding  to  a  change  of 
Vdlume.  Above  the  critical  temperature  the  isother- 
mal a  are  continuous. 

The  experim«'nts  of  Dr.  Ramsay  were  made  upon 
benzine  and  ether,  and  a  mixture  of  equal  weights  of 
benzine  and  ether.  In  one  experiment  a  closed  glass 
tube,  somewhat  in  the  shape  of  an  hourglass,  was 
usetl.  Olio  end  of  the  tube  was  partly  filled  with 
ether,  and  was  heated  in  an  inclined  position.  The 
liquid  expanded  until,  at  the  moment  the  meniscus 
di?ap|>eared,  it  nearly  filled  the  lower  half  of  the  lube. 
i.>n  ooolinir,  the  liquid  all  condenseti  in  the  lower 
half. 

The  ex|H?rinient  was  varied  by  inverting  the  tube 
after  the  meniseus  had  disappeared.  On  cooling, 
the  liquid  condensed  in  the  upper  half  of  the  tube. 
The  tul)e  w:is  next  maintained  for  some  time  at  a 
temptTuture  above  that  at  which  the  meniscus  disap- 
]H>arcd.  On  cooling,  an  e^iual  quantity  condensed  in 
each  ili virion  of  the  tube.  It  w.is  observed.  th.at,  after 
the  meniscus  had  disnpi^eart^d.  the  part  of  the  tube 
ivntainiiig  liquid  iKid  a  ditterent  index  of  refraction 
fn>m  the  other  part. 

The  oonelu>ii»n  to  be  drawn  from  these  results  is, 
that.  :\*  and  above  th«'  critical  iK>int,  the  density  of 
the  liiiTiid  is  the  same  at  (hat  of  its  saturated  v.ipor: 
Cimseii.:i'ntly.  :ifter  a  suttioient  time,  the  liquid  and 
its  va]>or  will  become  niixt-d.  .Vlnn-e  the  critical 
point,  the  surface  tension  of  a  liquid  disap|»ears. 

This  con*.  lusion  is  confirmed  by  the  experiments  of 
M.  i  .iill.tet  ,  ( '-'mptis  r€tulu<.  Keb.  l\  1>?^»).  He  found 
tl:a;  w1)en  tlie  lox^or  part  of  his  experimental  tulie  was 
filltM  wi:h  liquid  cirlvMiic  .anhydride  at  a  temperature 
of  Ti-'  ..'•.  and  the  upiH-r  part  wa«  t\\U\\  with  air  and  gas- 
eous o.trKMiii.-  ai\h\dride.  a  pressure  of  a  hundred  and 
tif:y  t>>  two  hundred  aimnsphere*  was  necessary  to 
luuse  the  liquid  t«>  mix  with  the  ^.is.  At  (he  sugget- 
:io:t  of  Mr.  Jamiu  ^C-mptis  n^iu^t.  May  21.  1^688), 
h>\;ro::e:i  was  subs: i luted  for  the  air  in  the  upper 
}^r:  of  the  tulH\  an«l  ii  w.v^  ihon  found  that  a  greater 
presMire  w.v*  noivss.\ry  lo  priniuce  the  mixture.  Thii 
resu'.:  w^.uM  :us^  ss.iri:y  fo:l>>w  :f  we  suppose  that  the 
mixiure  ukts  ;*.icr  when  the  densities  of  the  liquid 
ar.d  !!.e  ^.\<  Uo.^n-.i-  i-;u.il.  AVe  cannot  say  that  the 
1 :  ■.; u : . i  :  s  V . «: ;  V  e r:  od  i : ; : o  c.is  by  pre*sure. 

TV.«.<-.:^h  t':e  di:;<  I'.t-s  of  a  liquid  and  Its  aatonted 
vai^?r  .:kre  OiUA!.  alxMe  the  ch:ical  point,  the  two 
states  of  ni.tt:or  .ire  sti:i  disi:ncuish«i  by  other  yh|M' 
oal  i^r^^jH-r.ies,    Their  indices  of  refraetioo  are  t 
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ent:  the  lltjuid  is  capable  of  dissolving  solids  which 
are  insoluble  in  the  vnpor,  The  l&ii^r  fact  is  proved 
by  the  experiments  of  Hannny  ivnd  Hogarth  {Proc. 
toy,  Boc,^  Oct,,  1879),  and  also  by  siuiiiar  experiments 
of  Dr.  Ramsay.  A  small  piece  of  pnt^ssiam  iodide 
was  plA4::ed  in  the  lower  part  of  the  exjierimenttii  tube, 
which  WAS  partly  filled  with  anhydrous  alcohol.  The 
upper  part  of  the  tul^e  was  free  from  alt^ohol,  but  its 
sides  were  covered  with  a  film  of  crystalline  pntassium 
Iodide.  When  the  tube  was  heated  and  the  meniscus 
disappeared,  the  salt  in  the  lower  part  of  the  tube  was 
dissolved,  while  that  in  the  upper  part  remained  un- 
changed.   Similar  observation;^  were  made  on  eosine. 

Dr.  FCam say's  second  pRper  contains  the  bothermal 
lines  for  benzine,  ether,  and  a  mixture  of  benzine 
and  ether,  below  and  above  the  critical  temperatures. 
The  apparatus  uscii  resembled  that  of  Andrews. 
The  must  rernarkable  feature  of  these  lines  is,  that, 
b^'low  tlie  eriticul  temperature  for  benzine,  there 
appears  to  be  a  diminution  of  pressure  corresponding 
t4j  a  diminution  of  volume,  immediately  before  com* 
plete  coiideni^ation  takes  place.  This  phenomenon 
app«^ars  very  sUglitly  in  a  mixture  of  benzine  and 
ether,  but  is  not  apparent  in  ether  alonf^.  It  has 
been  suggested  by  James  Thouison  [Proc.  roj/^soc^ 
18T1)  that  the  isothermals  for  nil  gases  might  have 
somewtiat  this  form  below  the  critical  temperatm-e. 
Dr.  Katnsay  explains  the  fact  by  supposing  that  the 
molecules,  when  the  gas  has  been  compressed  to  a 
certain  extent,  begin  to  exert  mutual  attraction  and 
relieve  the  |>re*sure.  The  fact  may  be  caiineetGd 
with  the  observed  phenomenon  that  the  meniscus  of 
benzine  remains  easily  distinguishable  until  it  van- 
ishes,  whereas  the  meniscus  of  ether  soon  hccomea 
haxy.  At  the  part  of  the  isothermal  under  consid- 
eration the  substance  is  evidently  in  a  condition  of 
unstable  equilibrium,  and  it  is  difficult  to  see  how 
this  part  of  the  curve  could  have  been  detccte<l  exper- 
imentally. 

The  critical  temperature  and  pressure  of  a  mix- 
ture of  benzine  and  ether  were  found  to  be  not  far 
removed  from  the  mean  of  the  critical  temperatures 
and  pressures  of  the  components. 

No  direct  experiments  have  yet  been  made  toaacer* 
tain  whether  iieat  is  evolved  when  a  gas  is  converted 
Into  litiuid  by  pressure  at  temperatures  above  Its 
critical  temperature,  Mr.  Jamin  conclndes  that  at 
and  beyond  the  critical  point  there  is  no  latent  heat. 
Tbia  conclusion,  however,  does  nut  seem  probable; 
»lnce  the  molecular  constitution  of  a  liquid  and  its 
vapor  are  probably  different,  ev^n  above  th«  critical 
temperature* 

The  conclusions  which  Kamsay  draws  from  his 
erperimcnts  arc  summed  up  as  follows:  — 

**!''.  A  gas  may  be  defined  as  a  body  whose  mole- 
cules are  composed  of  a  small  number  of  atoms. 

**2'^.  A  liquid  may  be  regarded  as  formed  of  ag- 
gregates of  gaseous  molecules,  forming  a  more  com- 
plex molecule. 

"  3*^.  Above  the  critical  point,  tlie  matter,  may  con- 
sist wholly  of  gas  If  a  sufficient  volume  be  allowed* 
wholly  of  liquid  if  the  volume  be  sufficiently  ilimiu- 
tshed,  or  uf  a  mixture  of  both  at  intermediate  volumes. 


That  mixture  is,  physically  speaking,  homogeneou 
in  the  same  sense  as  a  mixture  of  oxygen  and  hydro-^ 
gen  gases  may  be  termed  homogeneous." 

C.  B.  PeintoftK, 


COLORED  SKIES  AFTER  AN  ERUPTION^ 
OF  COTOPAXIJ 

Tb£  remarkable  sunsets  which  have  been  recently 
witnessed  upon  several  occasions  have  brought  to  my 
recollection  tlie  still  more  remarkable  effects  which  I 
witnessed  in  18Si)  in  South  America,  during  an  erup- 
tion of  Cotopaxi ;  and  a  perusaJ  of  your  highly  inter- 
esting letter  in  the  Timt^it  of  tiie  8th  lust,  has  caused 
me  to  turn  to  my  notes,  with  tlie  result  of  finding 
that  in  several  points  they  appear  to  have  some  beat^ 
ing  upon  the  matter  which  you  liave  brought  before 
the  public. 

On  July  3, 18s=^,  I  was  engaged  in  an  ascent  of  Chlm- 
boraxo,  and  was  encamped  on  its  western  «lde  at  Ifi,- 
800  feet  above  tlie  sea.  The  morning  was  fine,  and  all 
the  surrounding  country  was  free  from  nii^tt.  l^fore 
sunrise  we  saw  to  our  north  the  great  peak  of  llliniza, 
and  twenty  miles  to  its  east,  the  greater  cone  of  Coto- 
paxi; both  without  a  cloud  around  them,  and  the 
latter  without  any  smoke  issuing  from  lie  crater,  —  a 
most  unusual  circumstance:  indeed,  this  w?^  the 
only  occasion  on  which  we  noticed  the  crater  free  from 
smoke  during  the  whole  of  our  sUiy  in  Ecuador. 
Cotopaxi,  it  should  be  said,  lies  about  forty-five  niilea 
south  of  the  equator,  and  was  distant  from  us  sixty- 
five  miles. 

We  ha^l  left  our  camp,  and  h^id  proceeded  several 
hundred  feet  upwai-ds,  being  then  more  than  lti,000 
feet  above  the  sea,  when  we  observed  the  commence- 
ment of  an  eruption  of  Cotopaxi.  At  o.45  a.m.  a  col- 
umn of  smoke  of  inky  blacknes-s  began  to  rise  from  the 
crater.  It  went  up  straight  in  the  air,  rapidly  curling, 
with  prodigious  velocity,  and  in  les*  than  a  minute 
had  risen  2fi,f)tX)  feet  above  the  rim  of  the  crater.  I 
ba<l  ascended  Cotopaxi  some  months  earlier,  and  had 
found  that  its  height  was  Ift.tJOC)  feet.  We  knew  that 
we  saw  from  our  station  the  upper  H>,«WX)  feet  of  the 
volcano,  and  I  estimated  the  height  of  the  column  of 
smoke  at  double  the  height  of  the  portion  seen  of  the 
mountain.  The  top  of  the  column  wa-H  therefore 
nearly  4*I,(KX)  feet  above  the  sea.  At  that  elevation  U 
encountered  a  powerful  wind  blowing  from  the  east, 
and  was  rapidly  bonte  for  twenty  miles  towards  the 
Pacific,  seeming  to  spread  very  slightly,  and  remaining^ 
of  inky  blackness,  presenting  the  appearance  of  a 
gigantic  inverted  i_  drawn  upon  an  otherwise  per- 
fectly clear  sky.  It  was  then  caught  by  a  wind  blow- 
ing from  the  north,  and  was  borne  towards  us,  and 
appeared  to  spreatl  rapidly  in  all  directions.  As  tlds 
cloud  came  nearer  and  nearer,  so,  of  course,  it  seemed 
to  rise  higher  ,and  higher  in  the  sky,  although  it  was 
actually  dei*ceiiding.  Several  hours  passed  before  the 
ash  commenced  to  intervene  between  tlie  sun  and 
ourselves;  and,  when  it  did  so,  we  witnessed  effecta 
which  simply  amazed  us.     We  »aw  a  green  sun,  and 

1  From  Uttturtt  Bee.  2T.  A  letter  Mirt  ta  Mr.  Nonuaii  Lockjfvr. 
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such  i\  ^rcou  as  we  have  never,  either  before  or  since, 
8t*on  in  Iho  heavens.  We  saw  patches  or  fniears  of 
somethini:  like  venligris-preen  in  the  sky;  and  they 
ohan^ed  to  equally  extreme  bhxKl-rods,  or  to  coarse 
briok-ilust  reils,  and  they  in  an  instiinl  passed  to  the 
color  of  tarnished  rt>piH*r  or  shin  in «;  bra^s.  Had  we 
not  kni>wn  that  thest;  effects  were  <hie  to  the  passage 
of  the  ash.  we  niiiiht  well  have  l>e«*n  filled  with  dread 
instead  of  amazement;  for  no  wonls  can  convey  the 
faintest  idea  of  the  impressive  appearance  of  theses 
Strang'  colors  in  tlie  sky,  seen  one  minute  and  ^<me 
the  next,  resembling  nothing  to  which  they  can  be 
pro]>erly  compariHl.  and  surpiissing  in  vivid  intensity 
the  wildest  efftvt*  of  the  most  gorgeous  sunsets. 

The  ash  commenced  to  pass  overhead  at  about  mid- 
day. It  had  traVflKnl  (including  its  detour  to  the 
west)  eij;hty-five  miles  in  a  little  monMhan  six  hours. 
At  l.:M  ii  commenced  to  fall  on  the  summit  of  Chim- 
b  ^razo.  and.  lH'ii»re  we  be<;an  to  descend,  it  caused  the 
snowy  summit  to  look  like  a  plougheil  field.  The  ash 
w;is  oxrraMrdin.irily  fine,  as  you  will  perceive  by  the 
sample  I  >end  you.  It  filled  our  eyes  and  nostrils, 
renilend  eatiip^and  drinking  im])OSsible,  and  reduced 
u>  tolTeaihingthnnnih  handkerchiefs.  Il  })enet rated 
e^ery  where,  i:i»t  into  the  working-parts  of  instruments 
a:.-l  iii!o  liK-ked  boxes.  The  barometer  employed  on 
:}.f  M:mmit  was  coated  with  it,  and  so  remains  until 
tMs  d.)y.  That  which  >sed  beyond  us  must  have 
U  ru  liner  still.  It  travilled  far  to  our  south,  and 
.)•<->  feil  heavily  U]>on  ships  on  the  Pacific.  I  find  that 
the  l::;cr  particles  tlo  not  weigh  the  twenty-five  thou- 
sandTh  |uirt  of  a  t^raiii,  and  the  finest  atoms  are  lighter 
sti:1.  Hy  the  time  we  returned  U*  our  encampment, 
the  cros-ier  particles  had  fallen  Ix'low  our  level,  and 
wt-re  *itiling  dnwn  into  the  valley  of  the  Chimlx). 
t].i'  U'lttun  of  which  was  7,(MM)  feel  beneath  us,  caus- 
i::^  i:  to  appear  as  if  filled  with  thick  smoke.  The 
f.!.'  r  ones  were  still  fioaling  in  the  air.  like  a  light  fog, 
&:.>!  <o  continued  until  night  closed  in. 

hi  Conclusion.  I  would  say  that  the  terms  which  I 
l.jve  emph)yed  t«»  designate  the  colors  which  were 
Sfr  n  are  both  inadequate  and  inexact.  The  most 
sinking  features  of  the  colors  which  were  displayed 
were  their  extraordinary  strength,  their  extreme 
coarseness,  and  their  ilissimilarity  from  any  tints  or 
tones  ever  seen  in  the  sky.  even  during  sunrises  and 
sunsets  of  exceptional  brilliancy.  They  were  unlike 
colors  for  which  there  are  recognized  lenus.  They 
commeiictMl  to  be  seen  wht'U  the  ash  began  to  pa»H 
bi^tween  the  sun  and  ourselves,  and  were  not  seen 
prtM-jtiusly.  The  changes  from  one  hue  to  aitotlier.  to 
which  I  have  alludcil,  had  obvious  eonhection  with 
the  varying  (lensities  of  therloudsof  ash  thalpa^iSi-d; 
which,  when  they  approached  us,  s|>read  irrifeularly, 
and  were  sometimes  thick  and  sometimes  light.  No 
colors  were  seen  after  the  elouds  of  ash  pass4>d  over- 
head and  surrounded  us  on  all  siiles. 

1  photographed  my  party  on  the  •>nmmit  of  ('him- 
borazo  whilst  th<*  ash  wa»  c<»niiiicii(.'iMi!  to  fall,  black- 
4>ning  the  hriow-fnrrnws;  and.  although  the  negative 
In  as  bad  as  mighl  h**.  exfKirted.  il  foinit  an  interest- 
ing souvenir  of  «  reriiarkable  oecasi'Mi. 

Kdwai{i>  Whymfkk. 


MODERN  PHYSIOLOGICAL  LABORATO- 
RIES: WHAT  THEY  ARE  AND  WHY 
THEY  ARE.^  —  U. 

We  have  seen  that  Ilaller  laid  the  foundation  of  the 
knowletlge  that  the  Ixnlyof  one  of  the  higher  animals 
was  essentially  an  aggregation  of  many  organs,  each 
having  a  sort  of  life  of  its  own,  and  in  health  co- 
operating harmoniously  with  otliers  for  the  common 
good.  In  the  early  ^art  of  this  century,  before  sci- 
entific thought  hatl  freed  itself  fn>m  mediaeval  guid- 
ance, this  doctrine  sometimes  took  fantastic  forms. 
For  example :  a  school  arose  wiiicii  taught  that  each 
organ  reprr-sented  some  one  of  the  lower  animals. 
I)ulk)i8-Keymond  relates  that  in  1S38  he  took  down 
these  notes  at  the  lectures  of  the  professor  of  anthro- 
pology:— 

"  Kftch  oru'an  nf  tlio  human  body  anmreni  to  m  di'flnltr  animal, 
U  iin  aniiDuI.  Fur  rxainplt*,  the*  freely  movublc,  molMt,  and  »llp' 
piTv  toiitfiii'  iff  :i  futtlitUh.  Tiii'Uinc  of  the  toiinrue  U  attached 
to  no  other  hone  in  the  Hkeleton;  but  the  cuttletliih  has  only  one 
hone,  mill  ctinHequenily  ihi«  hone  In  attached  to  no  other.  It  fol- 
h>wit  that  I  lie  toHKtK'  Ih  u  cuttletliih.*' 

However,  while  Professor  Stcffens  and  his  fellow- 
transcendentalists  were  theorizing  about  organs,  oth- 
ers were  at  work  studying  their  structure;  and  a  great 
step  forwanl  was  made  in  the  first  year  of  our  century 
by  the  ]»ublication  of  Bich<it*s  *  Anatomic  g^nerale.' 
Hichat  showed  that  the  origans  of  the  body  were  not 
the  ultimate  living  units,  but  were  maile  up  of  a  num- 
ber of  different  interwoven  textures,  or  tisttues,  each 
having  vital  properties  of  its  own.  This  discovery 
paved  the  way  for  Schwann  and  Schleiden,  who  laid 
the  foundation  of  the  cell-theory,  and  showed,  that,  in 
fundamental  stnicturc,  animals  and  plants  are  alike, 
the  tissues  of  each  being  essentially  made  up  of  ag- 
gregates of  more  or  less  modified  microscopic  living 
units  called  cells.  Our  own  generation  has  seen  the 
c(»mpletion  of  this  doctrine  by  the  demonstration  that 
the  essential  constituent  of  the  cell  is  a  peculiar  form 
of  matter  named  protoplasm,  and  that  all  the  essen- 
tial phenomena  of  life  can  l>e  manifested  by  micro- 
scopic lumps  of  this  material;  that  they  can  move, 
fei>d,  assimilate,  grow,  and  multiply;  and  still  fur- 
ther, that,  wherever  we  find  any  characteristic  vital 
activity,  we  find  some  variety  of  protoplasm.  Physi- 
ology thus  Ix'came  reduced,  in  its  most  general  terms, 
to  a  study  of  the  faculties  of  protoplasm;  and  mop- 
phology.  to  a  Ktudy  of  the  forms  which  units  or  ag- 
gregates of  units  of  protoplasm,  or  their  produeta, 
n light  a^sime.  The  isolation  of  botany,  zoi'dogy,  and 
physiology,  which  was  threatened  through  the  In- 
cr«>ased  division  of  labor,  brought  about  by  inc 
of  knowle«lgc,  nei^ssitating  a  limitation  of 
study  to  some  one  field  of  biology,  was  averted; I 
the  reason  was  given  for  that  principle  which  i 
always  insisted  upim  here, —  that  beginners  diall  te 
tauuht  the  broad  general  laws  of  living  i 
they  an'  i>ermitted  to  eng<ige  in  the  special  i 
one  de|Kirtiiient  of  biology. 

If  I  b«>  a>ked,  wliat  have  biological  i 
eral,  and  physiology  in  particular,  done  fori 
<  Concluded  from  Xo.  AO.    Addnaa  ^  Dr.  H.  MnMl 
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to  jiiittify  the  lime  and  money  spent  cm  them  during 

^the  paist  fifty  years,  1  confess  I  think  it  a  perfectly 
~  \xr  question;  and  fortunately  it  is  one  very  easy  to 

■imswer.  Leaving  aside  llie  fruilfulf  practicsil  wppUca- 
iion*i  of  biological  knowledge  to  agriculture  and  eaui- 
tutioD,  I  will  (*ontine  jnyself  to  immediate  applinalions 
of  the  biological  sciences  lo  the  advance  of  the  theory, 
and,  as  a  consequence,  of  the  art,  of  medicine. 

So  long  as  the  life  of  a  man  was  believed  to  he  an 
external  something  apart  from  his  body,  residing 
In  it  for  a  while,  di*»eiises  were  naturally  regardcti 
as  similar  extrinsic  essences  or  entities,  which  in- 
vade the  body  from  without,  and  fought  the  'vital 
force/  The  business  of  the  physician  was  to  drive 
out  the  invader  without  expelling  the  vital  spirits 
alon;;>vilh  it»  —  an  unfortunate  result,  which  only  too 
often  Imppened.  To  the  physicians  of  the  sixteenth 
century  a  fever  was  some  myBterious,  extraneous 
thing,  lo  be  blrd^  or  sweated,  or  starved  out  of  Ihe 
body,  much  as  tlie  meilicine  men  of  savages  try  to  scare 
It  off  by  beating  tomtoms  around  the  patient.  Once 
life  was  reci>gnized  as  the  sum  totnl  of  the  properties 
of  the  organs  composing  the  body,  such  a  theory  of 
disease  became  untenable^  and  the  bjisls  of  modern 
patholoy^y  was  laid.  Disease  was  no  longer  a  spirit- 
ual, indivisible  essence,  but  the  result  of  change 
in  tfio  structure  of  ionje  one  or  more  of  the  material 
coiT^tiftirnts  of  the  body,  leading  to  abnormal  activity, 
3  of  the  physician  became,  not  to  expel  an 

ii  ,    immaterial  enemy,  hut  to   restore    the 

altenni  eonjtituenl  to  its  itonnal  condition. 

T1j«  next  great  debt  which  medicine  owes  to  biol- 
ogy i*  the  establishment  of  the  cell -doctrine,  —  of  tbe 
fact  th:it  the  body  of  each  one  of  us  is  made  up  of  mil- 

'  Hotis  of  little  living  unit;*,  each  with  its  own  proper- 
lies,  and  each  in  health  doing  its  own  business  In  a 
certain  way,  under  certain  conditions,  and  no  one  cell 
tnorc  the  seat  of  life  than  any  otlier.  The  activities 
of  certain  cells  may,  indeed,  l)e  more  fundamentally 
important  to  the  maintenance  of  the  general  life  of  the 
wliitli-  aggregate  than  that  of  other.*;  but  these  cells, 
%vliir||,  by  position  or  function,  are  more  essentia! 
than  the  rest,  were,  in  final  analysis,  no  more  alive 
than  they.  Before  the  aL-ceptance  of  the  cell-doc- 
Irine,  pathologists  were  practically  divided  into  two 
camps,  —  those  who  believed  that  ail  dise«Lse  was 
primarily  due  to  changes  in  tbe  iiervous  system,  and 
those  who  ascribed  it  to  alteration  of  tbe  blood.  But 
with  the  publication  of  Virchow's  *  Cellular  pathol- 
ogy'^'' all  this  was  changed.  Physicians  recognised 
Ihat  the  Idood  and  nerves  might  at  the  ouuset  be  all 
right,  and  yet  discaae  originate  from  abnurmal  growth 
or  action  of  the  cells  of  various  organs.  This  new 
pathology,  like  the  older,  was  for  a  time  carried  to 
excess.  We  now  know  that  there  may  he  general 
diseases  primarily  due  to  changes  in  the  nervous 
iy«tem,  which  binds  into  a  solidarity  the  organs  of 
ho  body,  or  of  the  blood,  w  hich  notirishes  all ;  but  we 

"^Tiave  also  gained  the  knowledge  that  very  many,  if 
not  the  majority,  of  diseases  have  a  local  origin,  due 
to  local  causes,  which  must  be  discovered  if  the  dis- 
eaie  la  to  t>e  successfully  combated.  An  engineer, 
If  he  find  his  machinery  running  imperfectly^  may 


endeavor  to  overcomes  this  by  building  a  bigger  fire  in 
his  furnace,  and  loading  the  Bafety-vaUe.  In  other 
words,  he  may  attnl>ute  the  defect  to  general  causes; 
and  in  so  far  he  would  resemble  the  ohl  pathologists. 
But  the  skilled  engineer  would  do  somelhing  differ-^] 
©nt.  If  he  found  his  machinery  going  badly,  he 
would  not  jump  forthwith  to  the  conclusion  that  U 
was  the  fault  of  the  furnace,  but  would  examine 
every  bearing  and  pivot  in  his  machinery,  and,  only 
when  he  found  these  all  in  good  working-onler.  begin 
to  think  the  defect  lay  in  the  furnaee  or  boiler;  and 
in  that  he  would  resemble  the  modern  physician  In* 
slructed  in  the  cell-doctrine, 

A  third  contribution  of  biology  to  medical  science 
la  the  germ- theory  as  to  the  causation  of  a  certain 
group  of  diseases.  To  it  we  owe  already  antiseptic 
surgery;  and  we  are  all  now  holding  our  breath  in  the 
fervent  expectation  that  in  the  near  future,  by  ite 
light,  we  may  be  able  to  tight  scar  let- fever,  diphtheria, 
and  phthisis,  not  in  the  (kkIIcs  of  those  we  love,  but 
in  the  breeding'places,  in  dirt  atid  darkoosa,  of  cer- 
tain microscopic  plant*. 

From  one  point  of  view  the  germ-theory  may  seem 
a  return  to  the  Idea  that  diseases  arc  external  entities 
whii-h  attack  the  body;  but  note  tln^  ilifference  be- 
tween this  form  of  the  doctrine  and  the  ancient.  W© 
are  no  longer  dealing  with  immnlerial,  intangible 
hyp(*thetic  aomethluifit ;  and  the  modern  practitioner 
says,  **  Well,  show  me  the  bacteria,  and  then  prove 
that  they  can  cause  the  disease:  until  you  can  do 
that,  do  not  bother  me  about  them.*' 

It  is  worth  while,  in  passing,  to  note  that  these 
three  gi-eat  advances  in  medical  thought  were  brought 
about  by  researches  made  without  any  reference  to 
medicine.  Haller*s  purely  physiological  research  into 
the  properties  of  muscles  laid  the  foundation  of  a 
rational  conception  of  disease.  The  researches  of 
Schwann  on  the  microscopic  structure  of  plants,  and 
since  then  of  others  on  the  structure  of  the  lowest 
animals,  led  to  the  cellular  pathology.  Antiseptic 
surgerj'  is  based  on  researclies  carried  out  for  the  sole 
purpose  of  investigating  the  question  as  to  sponta- 
neous generation.  My  friend  Dr.  Billings  has  de- 
scribed  'nbe  languid  scientific  swell,  who  thinks  it 
bad  style  to  be  practical,  and  who  maken  It  a  point  to 
refrain  from  any  investigations  which  lead  to  useful 
results,  lest  he  might  be  confounded  with  mere  prac- 
tical men/'  Well,  I  am  sorry  for  the  stsell;  because, 
for  the  life  of  me,  I  cannot  see  how  he  can  make  any 
investigations  at  all.  The  members  of  his  class  must 
anyhow  be  so  few  in  number  that  we  need  not  much 
grieve  over  them.  Personally  I  never  have  met  with 
an  investigator  who  would  not  be  rejoiced  to  find  any 
truth  discovered  by  him  put  to  practical  use;  and  I 
feel  sure  that  in  this  day  and  generation  the  danger 
Is. rather  that  dlsproportronaie  attention  will  be  de- 
voted to  practical  appttcatious  of  discoverie:*  already 
made,  to  the  exclusion  of  the  search  for  new  truth. 
So  far  as  phyriiology  Is  concerned,  it  has  done  far  more 
for  practical  medicine,  since  it  bt^an  its  own  inde- 
pendent career,  than  when  it  was  a  mere  branch 
of  the  medical  curriculum.  All  the  history  ol  tbe 
physical  sciences  shows  that  each  of  them  liofti 
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Tho  work  of  Hcrnani,  —  showing  that  In  curari  we 
had  a  drug  that  would  pick  out  ot  the  whole  body,  and 
act  upon,  one  special  set  of  tissues,  the  endings  of  the 
nerve-fibres  in  muscle. —  and  the  results  of  subsequent 
exact  experiments  as  to  tlie  precise  action  of  many 
drugs  uiH)n  individual  organs  or  tissues,  hold  out  be- 
fon>  us  a  hoiM*  that  perhaps  at  no  very  distant  day  the 
physician  will  know  exactly,  and  in  detail,  what  every 
drug  he  puts  into  his  patient  is  going  to  do  in  him. 

ratholt>gy  and  therapeutics,  while  almost  essential 
branches  of  physiological  inquiry,  have  nevertheless 
their  own  8i)ecial  aims;  and,  now  that  the  physiolo- 
gists have  proved  that  it  is  possible  to  study  these 
subj«M.'ts  experimentally,  special  laboratories  for  their 
pursuit  are  being  erected  in  Gennany,  France,  and 
England.  These  labonitories  are  stockeil  with  physi- 
ological instruments,  and  carry  on  their  work  by 
physiological  metliods.  Those  who  guide  them,  and 
those  who  work  in  them,  must  be  trained  physiolo- 
gists: if  not,  the  whole  business  often  degenerates 
into  a  men*  slicing  of  tumors  and  putting  up  of 
pickled  deformities:  pathological  anatomy  is  a  very 
gocHi  and  important  thing  in  itself,  but  it  is  not  pa- 
tholotjy.  Looking  at  the  vast  field  of  patiiological  and 
tlierapeutic  n^scarch  o|icn  to  us,  and  bearing  in  mind 
the  certainty  of  the  rich  harvest  for  mankind  which 
will  reward  tliose  who  work  on  it.  I  regard  as  one 
of  my  chief  duties  here  to  prepare  in  sound  physi- 
ological doctrine,  and  a  knowledge  of  the  methods 
of  ex|H'riment,  students  who  will  afterwards  enter 
lal>oratories  of  exi>erimental  pathology  and  pbai^ 
niacology  immediately  connected  with  our  medical 
school. 

If  the  relations  of  the  bi( •logical  sciences  to  medicine 
be  such  as  I  have  endeavored  to  iK>int  out.  what  place 
should  they  occupy  in  the  medical  curriculum? 
That  men  fitted  for  research,  and  with  opportunity 
to  pursue  it.  should  K*  trainetl  to  that  end,  is  all  well 
andgLHHl:  but  how  about  the  ninety  per  cent  who 
want  simply  to  become  good  i>raci  it  loners  of  medi- 
cine '.*  What  relation  is  this  laboratory-  to  hold  to 
such  men.  \iho  may  come  to  it,  intending  afterwards 
to  enter  a  niedioal  scliool  ?  As  a  part  of  tiieir  general 
college-training,  of  that  e<lucation  of  a  gentleman 
which  every  physician  should  possess,  it  should  give 
them  >pecially  a  thorough  training  int  he  general  laws 
which  7>)veru  living  matter,  without  tr^^ubling  them 
with  the  minutiai-  of  systcmaticzot'»Iogy  or  botany;  it 
should  enable  them  to  learn  how  to  dissect,  and  make 
them  well  acquainted  with  the  anatomy  of,  one  of  the 
hiirher  animals:  it  should  ie.^ch  them  how  to  use  a 
miscrosooiH-,  and  the  technique  of  histology,  and 
finally,  by  K^nures.  demonstration,  and  experiment, 
make  known  to  them  the  bn^ad  facta  of  physiology, 
ilie  nie.ihs  by  which  ihi*se  facts  have  been  ascertained, 
,and  the  sort  M  basis  on  whicli  they  rest.  The  man 
so  tniiui  «l.  \ihi!i-  obtaining  the  mental  culture  which 
he  would  JiA\\\  from  the  study  of  any  other  science,  li 
siH'cially  •  •!ui2>{»ed  it>r  the  study  of  medicine.  Trained 
in  oihor  p.irts  of  his  general  collegiate  course  to  speak 
:uiil  wri!e  his  own  language  correctly,  having  aoqidnd 
a  fair  kn-^wlfdce  of  mathematics  and  Latin,  able  to 
read  at  Ic.ist  French  and  German,  haring  learned  Ika 
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BlemenU  of  physics  and  chemistry,  and,  in  iwldltioii, 
|liAving  studied  the  structure  and  properties  of  the 
Ixenlthy  hody,  he  can,  on  entering  the  lechnicai  school^ 
ffrom  the  very  first  turn  his  attention  to  profebftifujal 
details.    Knowing  already  the  anatomy  of  a  cat  or 
dog»  iie  Icnows  a  great  part  of  human  anatomy,  and 
need  do  Jittlt'  hut  iurquaint  himself  with  the  surgical 
And  medical  anatomy  of  certain  regions.     Knowing 
I  iioruial  histology^  he  can  at  once  turn  his  attention  to 
^  the  microBcopy  of  diseased  tissues.     Well  instructed 
physiology,  he  can  devote  himself  to  its  practical 
^applications  in  the  diagnosis  and  treatment  of  disease. 
The  demand  for  an  improvement  in  medical  educa- 
tion, which  has  been  so  loudly  heard  in  Eugland  and 
this  country  for  some  years,  is  (the  more  I  think  of  it, 
the  more  I  feel  assured)  to  he  met,  not,  as  has  been  the 
case  in  PIngland,  hy  putting  more  general  science  into 
the  medical-school  curriculum,  but  by  confining  that 
iinore  strictly  to  purely  professional  training,  and  by 
1  providing,  as  we  have  attempted  to  do  here,  non- 
tech  d  lea)  college-courses  for  undergraduates,  which, 
while  giving  them  a  liberal  education,  shall  also  have 
k.m  distinct  relation  to  their  future  work.     Personally 
fl  regard  It  as  the  most  important  of  my  duties,  to 
|>repar^  students  to  enter  medical  schools  in  tliis 
fcity  or  elsewhere. 

To  advance  our  knowledge  of  the  laws  of  life  and 
health ;  to  inquire  into  the  phenomena  and  causes  of 
disease;  to  train  experimenters  in  pathology,  thera- 
peutics, and  sanitary  science;  to  fit  men  to  underlake 
^the  study  of  the  art  of  medicine,  —  these  are  the 
Bain  objects  of  our  laboratory.  I  do  not  know  that 
they  can  be  better  summed  up  than  in  the  words  of 
Descartes,  which  I  would  like  to  see  engraved  over  Its 
ortal:  **If  tliere  is  any  means  of  getting  a  medical 
heory  based  on  infallible  demonstrations,  that  is  what 
I  am  now  Inquiring.' ' 


THE    CLOSING   REPORT   OF  HAYDEN'S 

SURVEY. 

Twetfih  annual  report  of  the  U>  S.  geological  and 
geographical  gurvey  of  the  territorieif :  n  refmrt  of 
progrtfts  of  the  exploration  in  Wyoming  and  Idaho 
for  (he  t/ear  1878,  Washington ,  Government  print- 
ing-office, 1883.  2  vols.  8^,  With  jwrtfolio  of 
maps  and  panoramas. 

In  two  stout  octavo  volumes,  with  an  accom- 
panying portfolio  of  maps,  Dr.  Hay  den  pre- 
sents the  twelRh  mikI  last  atinual  reix>rt  of  the 
Geological  survey  of  the  territories.     While  the 
liit«  reorganization  antl  eon^iolldation  of  the  sur- 
veys which  have  been  oeeiipicd  in  the  scien- 
Ltiflc  exploration  of  the  west  is  indubitably  a 
rery  marked  step  in  a<lvauce,  it  is  not  without 
a  measure  of  regret  that  we  realize  that  Dr. 
Hayden*s  familiar  and  always  welcome  animal 
kfeport  now  reaches  its  for  the  last  time.     It  is 
lj)erhap8  only  those  having  some  experience  of 
itinnlar  work  who  can  fully  appreciate  the  ener- 
y  ftnd  maintained  scientific  enthusiasm  neces- 


sary for  the  conduct  of  an  organization  such  as 
that  which  under  Dr.  Hayden  has  built  so  broad 
a  foundation  for  our  geological  knowledge  of 
the  western  part  of  the  continent. 

The  volumes  now  issued  constitute  the  re- 
port for  1878,  the  concluding  season  of  field- 
work.  Great  cai*e  has  evidently  been  given  to 
the  editing  and  printing  of  the  report;  and  the 
number  and  good  quality  of  the  illustratiotis 
and  maps  are  noteworthy  features.  Of  plates 
alone,  in  the  two  volutnes,  tlicre  are  over  two 
hundred  and  titty  ;  and  most  of  them  are  excel- 
lent specimens  of  lithographic  art. 

The  first  volume  is  devoted  chiefly  to  paleon- 
tolc^y  and  zoology,  while  the  second  may  be 
regai*ded  as  a  memoir  on  the  Yellowstone  na- 
tional park*  Dr.  C.  A.  White,  in  his  re^xirt, 
under  the  title  of  ^  ('ontrtbutioos  to  invertebrate 
paleontology,  No.  2/  presents  the  second  part 
of  his  descriptious  and  illustrations  of  creta- 
ceous fossils.  This  is  followed  (as  parts  4  to 
8  of  the  contributions)  by  papers  on  tertiary, 
Laramie,  Jurassic,  triassic,  and  carboniferous 
fossils.  The  article  on  the  Laramie,  includ- 
ing, besides  the  descriptions  and  plates  of  a 
number  of  forms,  a  systematic  enumeration  of 
the  invertebrate  fossils  of  the  group,  assumes 
the  character  of  a  synopsis  of  its  fauna  invalu- 
able to  the  student  of  tliis  period  of  geological 
history.  Mr.  Orestes  St.  John's  very  compre- 
hensive and  systematic  rcix)rt  on  the  Wind 
River  district  could  be  done  justice  to  only  in 
a  separate  note  of  some  length. 

Mr.  S.  II.  Scudder's  rejxjrt  on  tlie  tertiary 
lake-basin  of  Florissant  is  next  in  order.  From 
this  place  a  number  of  fossil  plants  and  a  few 
fishes  and  birds  have  been  obtained :  but  it  is 
8i>ecially  remarkable  lor  the  wonderfully  numer- 
ous remains  of  insects  which  it  atfords  ;  *\hav- 
ing  yielded  in  a  single  summer  more  than  double 
the  number  of  6[>ecimens  which  the  famous 
localities  at  Oeningen,  in  Bavaria,  furnished 
lleer  in  thirty  years,**  The  fossils  occur  in 
fine-grained  volcanic  ash-beds,  which,  together 
with  coarser  materials  of  the  same  origin, 
constitute  the  deposits  of  the  old  lake-basin. 
The  age  of  the  beds  is  apparently  about  that 
of  the  oligocene,  and  the  climatic  conditions 
may  have  resembled  those  of  the  northern 
shores  of  the  Ciulf  of  Mexico  at  the  present 
day.  A  complete  description  of  the  insects  will 
be  awaited  vvitli  much  interest.  I^Ir,  Packard^s 
monograph  of  the  phyllopod  Cruslaeeu  of 
North  America,  having  lieen  already  noticed 
in  Science^^  need  only  be  mentioned.  In  the 
latter  part  of  the  first  vohmie,  Dr.  R.  W*  Shu- 
feldt  treats  of  tlie  osteology  of  the  Cathartidac 

I  Vol.  li.  p.  671.     I 
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From  the  deeply  erode^l  valley  of  the  Yellow- 
stone* almost  all  the  facts  as  to  the  pre-tertiary 
history  of  the  park  are  drawn ;  and  the  line  of 
this  river  appears  to  have  been  determined  by 
a  gi'eat  fault  for  which  a  minimum  estimate  of 
the  displacement  is  given  at  15,000  feet.  This 
fault  was  probably  synchronous  with  the  general 
Rocky  Mountain  uplift,  and  is  presumed  to  be 
in  more  or  less  direct  causal  connection  with 
the  subsequent  remarkable  history  of  the  dis* 
trict.  It  is  not  a  simple  fissure,  but  a  break 
along  which  the  edges  of  the  strata  have  been 
much  dragged  and  contorted,  particularly  on 
the  dropped  side  ;  appearing,  in  fact,  to  have 
the  character  of  a  great  flexure  pushed  to 
fracture.  On  its  northern  side  rises  the  Yel- 
lowstone Range ;  while  to  the  south,  in  the 
depressed  area,  are  found  the  evidences  of 
that  jirodigions  volcanic  activity  of  which  the 
actual  thermal  phenomena  are  the  last  linger- 
ing stages. 

From  the  older  tertiary  rocks  of  the  park 
have  been  collected  a  number  of  plants  which 
Professor  Lesquereux  refers  to  the  Fort  Union 
group;  but,  before  the  inauguration  of  the  vol- 
canic periods,  these  beds,  together  with  the 
paleozoic  rocks, 
had  been  deeply 
scored  by  erosion. 
The  earlier  flows 
of  trachyte  anti 
rhyolite  poured  in- 
to the  then  exist- 

Dg  valleys  till  they 

roire,     in      many 

BiJies  at  least,  en- 
tirely   obliterated, 
the  successors 
liese  first  rivers 

arced  to  cut  new 

bannels  having 
liUJe  or  DO  refer- 
ence to  the  posi- 
tion   of    the    uld. 

Subsequent  lava- 
Sows   again    filled 

tiese  later  valleys, 
Imd.    through    the 

jceeedlng  ba&al- 
11  c  and  conglom- 
eritic  epochs  of 
activity,  this  pro- 
cess ap[»ears  to 
have  been  repeated 

many  times.  The  entire  period  of  volcanic  ac- 
tivity must  have  been  of  t^xtremely  long  dura- 
tion, anfi  may  have  lasted  through  a  great  part  of 
the  tertiary.     From  the  volcanic  conglomerates 
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of  Amethyst  Mountain,  plants  of  upper  mio- 
cene  or  lower  pliocene  age  have  been  identilled. 
Very  much  yet  remains,  however,  to  be  dis- 
covered in  the  history  of  this  prolonged  period, 
which,  in  its  succession  of  volcanic  outburats 
alternating  with  e[>ochs  of  quiet  river-work, 
much  resemltles  that  of  the  classic  tertiary  vol- 
canic region  of  central  France,  and  may,  when 
fully  disclosed,  tell  as  interesting  a  story.  In 
Amethyst  Mountain  some  of  the  latest  stages 
are  well  exemplified,  and  we  have,  perha[)s.  the 
finest  series  of  buried  erect  forests  ever  dis- 
covered. The  volcanic  rocks,  here  chacncter- 
istically  conglomcritic,  show  a  thickness  of  five 
thousand  feet,  and  are  charged  almost  through- 
out with  the  silicified  remains  of  ancient  for- 
ests* The  lower  layers  are  comparatively  fine 
grained,  but  are  followed  by  conglonierates 
which  become  coarser  and  more  breccia-like 
in  ascending,  but  are  throughout  interbedded 
with  sandstones,  and  shaly  layers  largely  tufa- 
ceous  in  character,  and  appear  to  be  partly 
water-1  redded  and  partly  sub- aerial.  The  in- 
tervals between  successive  eruptions  have  been 
sulflcient  to  allow  tlie  surface  to  become  clothed 
again  and  again  l>y  a  hcavj-  forest- growth,  each 

of  which  has  been 
destroyed  and  bur- 
ied in  turn. 

There  can  be  lit- 
tle doubt  that  the 
hot  -  springs  have 
been  continuously 
in  existence  since 
the  volcanic  peri- 
od ;  and  actual  evi- 
dence of  their  great 
antiquity  is  found 
in  tlie  occurrence 
of  fragments  of  the 
characteristic  cal- 
careous de|)osit  in 
some  of  the  high- 
er river- terraces, 
since  the  forma- 
tion of  which  the 
Yellowstone  has 
cut  for  itself  a 
caiiou  a  thousand 
feet  in  depth. 

For  an  account 
of  the  hot- springs 
and  gcj'sere  as. 
found  at  the  pres- 
ent da3\  we  must,  however,  turn  to  the  second 
section  of  the  report,  in  which  Dt\  Peak*  treata 
the  subject  in  an  exhaustive  manner,  tabulat* 
ing  over  two  thousand  springs  and  seventy-ooe 
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equally  probable,  may  arise  from  the  greater  virtu  ally  ij:.V:r-a'/!'r  wr.'ru  ge;  w-rsj  wt"  o!*^*/-.'- 

dryness  of  air  in  the  jiark  resign  as  compare^l  erel  in  hwu  co:>:  •'.-:&' !'.-  L^rj-v-ri;  '.:*  ';.^«rrf-7.' 

with  that  of  leelan-i  and  New  Zealan-l.  resrioLS.     \'y:u^:iA\  frxpjar.atiori.  '>:;/'::.'  !;.^  orj 

The  chemit-ai   invesligalion  of  the  Ye!!ow-  i:.'.-  :»»if^:r:j'-i'.::*:f  of  w^&Vrr  r, :,:<::  j^r**.- ,;«:    in 

stone  sprir.gs  is  r,o:  yet  si;fficieL:ly  comi/iete  fl-^^'iref?.  or  r/.or*r  or  ie*-*   •>••-.'/-.&:  :':'*-;.•  ^ '  >r«», 

for  I  he  i  r  sa : :  s  fac:  or\-  c!  a  ss: !:  f jation  :    bu  l  iLey  5*r  r!  o-;  ^  *y  rryy '; '.  f. '-'  i  1 :.  &  '.l  ', :.   •  y  .  v* ;  '. ; :  r. :,  r/, . 

are  broadly  divided  :*y  Dr.  Peale  into  tL*>»e  of  fetarj'L-^is.  i^  co:iJ->i-re'J  i^  ,:?>:>:/,  '.o  ar^yy-:.;  for 

calearec'us,  sili'-Te*:-::*-  acd  a'.umico'us  cL  a  raster.  iLe  o'-^rr/e-i  p:.«r:-o.^v-:^- 

The  so-ealle*.!  &i'.:TKiiiO'-s  ?:risg§.  r.-eing  ihose  Ai/T»*rr.']f:'i  :o  ::.!^  :*Ty^.-.  >  a.  14.  .f..':  ' - 

highly  chargeii  with  rriTad.  or  matter  in  a  state  ogra^'.y  oftr.e  ]A:k.  ^rA  '/,  •:.«: .  v-:f. .. rf;  *.;':iV 

of   susj»ens:on.   will   dcc''«tlrS5   ever.tuiily    r-e  itg  of  2*:;»f:r^  ir.d  :.'.t--:.r!' 2*  i'':T.^ri  .; . 
relegated  to  or.e  or  otier  of  tie  frst-r.imei  Jr.  ::.«:  !at'.er  j.^i-.  ^f  t.r  -  v.  .:.->:.  Mv  ^#^. :.->*/. 

classes.      The  i<j<v.\\i  Tirrai^r-ti'.tl  va/.e  of  revi^w^  :L.;  ^r.-i':-.:-  '-"-.   "«o'jc   o:.   v.     -  .   •>•- 

the  springs  is  as  }  e:  j  .-a-incally  cr.teite'i  :  a&i  ex<?f:llr:Lt  rrji:/-  2oy.:::;,nx.;  !:.2  v.r:  :-;^vr.    3t.;r 

it  is  to  l*  rea:a:kei  :l  :i:s  .x»Lr.e^-tior..  ti^t  t:.e  l-aA^L 

climate  is  sii-.-L  a^  ir*  an;  cvrr.:  to  -^  TLfivor-  >V.w>.:-V./av!  -^  ".;.f:  s:.v--.:.t    .f  ;•'.••«%  .:- 

able  to  those  *.--<«:  rlLg  f:..=i    :r":ll::a::r^    :;%-  fjn.V-lvr.  rx/W  ::.4:i^  ii    t..*  v.  :  .  •.  ;-i- ',•. 

emses.     A  few  ex7»rr!n:ei.:s  o::  ::.e  color  of  :r.e  ir.»2':r.  ;  rt  e-:;rr.\;  .-r-.-t  :.■*  'o   ••^    .-»..'./.'•*-.. 

waters  are  r»Kcr!-r:  :  r.  -:  -.l-^sr-.  it  !l -et  '■?  c*>r»-  T:.^  r>.d-woric  r:.  x  .  '..--.*  :--»'^  .  -.  -  ^  ;i  -t 

fessed.  are  urfa:  sfivtcry.  i*  ti-e  sas^pl-r*  :.5d  >  'a^hp^i  frivr.-:*^:  o^  r*  1  .•'•.•  -tb'.  :.v.*.     *  -.■ 

been  lorg  :a   :<.r.l-E:  :*:•!.  a^ a. '^ ''viic.  :i'*.  it  %:A  X:,^  '.>-=:;-;*.-.-.*   -.i^r  ■•>'.    .'v-.   -.^r-.    -.' 

isdoattfJ:  wic:i-rr:;.-r  wi:^:i -.f  :.--r  ;.-i:ko:frr  w:^:  Mr.  ff- v.-^.  .••'-i'-r'.'.   ;  i^^.-^^^   i>.  •* 

peculiarities  s->  nirk-ri    s*  ::  ti::*^  ir.y  !!:i-  •  twr:.:; -:1  ■^-•■.  r:-i-   i;    i  v.        .'. -.ok    t  --. 

portADl  lijhs  ca  i  •-';-=-.':  -'J..:.  ..i.%  alr-a-ij  ti^  jr^b^rr-t. •-;,-..-.  ^:.-.  ...:;  -.i'tv-  •--•.  -*  --.  'i  • 

been    elACoraiely   s'-ii-rl    17    :l;^.:i^".i    ii*i  oi'jt.ry^:.  -:::..  •.•.>:."  '.  .  -  •  v.*  '.;  i.-.  -j:  *.  •.>* 
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River.  The  district  thus  included  lies  along  latitude 
450  5(y,  between  longitudes  76°  4fy  and  77°  4(y;  the 
town  of  Pembroke  being  77°  KV,  with  an  elevation 
above  sea-level  of  423  feet.  At  the  upper  end  of  the 
district  the  Ottawa  divides  its  waters,  and  encircles 
the  large  AUumette  Island ;  the  Culbute  Channel  on 
the  norih  being  narrow,  while  the  southern  one  ex- 
pands so  a<<  to  be  known  as  the  Upper  and  Lower  Al- 
lumelte  Lakes.  On  the  Quebec  shore  the  land  rises 
precipitously;  the  Laurentian  Mountains  seldom  re- 
ceding more  than  a  mile,  and  at  times  rising  sheer 
from  the  water's  edge  in  towering  cliffs  of  trap.  On 
the  Ontario  side  the  land  Is  comparatively  undulat- 
ing, and  rises  by  a  succession  of  plateaus  separated 
by  ridges  of  rock,  or  by  ranges  of  hills  gradually  in- 
creasing in  height.  After  a  graphic  description  of  the 
beauties  of  this  district,  the  writer  outlined  the  princi- 
pal sand-plains  which  constitute  a  large  portion  of  the 
steppes  of  the  southern  shore,  and  pointed  out  that 
their  levels  coincided  with  the  well-marked  terraces 
found  on  AUumette  Island  and  at  other  points  along 
the  river.  The  formation  of  these  sand-plains  was 
then  fully  discussed ;  and  it  was  claimed  that  they  had 
undoubtedly  been  formed  from  the  debris  transported 
by  flowing  water  from  the  rock  ranges  that  bound 
and  intersect  them,  and  toward  which  the  surface 
gradually  changes  from  fine  sand  (or  occasionally 
clay),  through  coarser  sands,  pebbles,  etc.,  to  bowlders. 
The  principal  plain  is  that  called  the  Chalk-river 
sand-plain,  extending  from  near  Pembroke,  twenty 
miles  westward.  It  is  interrupted  toward  the  lower 
end  by  broken  ridges,  which  harmonize  in  position 
with  the  rapids,  and  which  formed  parts  of  barriers 
between  a  higher  level  westward  and  a  lower  level 
eastward.  Occasional  sand-ridges  occur,  which  lie  be- 
tween the  ancient  mouths  of  rivers,  of  which  some  are 
now  extinct,  and  others,  as  the  Petawawa  and  Musk- 
rat,  still  flow  in  greatly  diminished  volume.  The 
two  principal  levels  of  this  plain  correspond  with  two 
terraces  boldly  marked  on  the  Lauren tians  near  the 
head  of  Coulonge  Lake,  fully  thirty  miles  away.  A 
lake  as  large  as,  or  lai^er  than,  Superior  must  in  the 
past  have  hidden  in  its  great  depths  AUumette  Island, 
the  entire  Pembroke  district,  and  adjacent  sand- 
plains,  as  well  as  thousands  of  the  now  arable  acres 
lying  toward  Renfrew.  As  indicated  by  the  ter- 
races, there  had  been  two  distinct  periods,  in  the 
first  of  which  the  water  had  been  200  feet  deeper,  and 
in  the  second  100  feet  deeper,  than  the  present  level. 
After  describing  the  constitution  of  the  soils  derived 
respectively  from  the  granite  or  trap  ridges,  and  their 


relative  capacities  for  agriculture,  the  writer  very 
lucidly  and  Interestingly  explained  the  changes,  as 
witnessed  by  him,  which  are  still  going  on  In  the 
district,  and  the  manner  In  which,  by  the  incessant 
weathering  and  denudation  of  the  rocks,  sand-plains 
on  a  smaller  scale  are  still  being  formed.  The  pres- 
ent barriers  which  cause  the  rapids  Interrupting  navi- 
gation were  explained  to  be  of  varying  degrees  of 
hardness,  so  that  change  proceeds  more  rapidly  at 
certain  points.  Thus  the  channel  rocks  at  the  foot 
of  the  river-reach  in  question  are  composed  of  fine 
sandstones  (Potsdam)  compacted  with  bluish  clay, 
and  are  being  rapidly  eroded ;  and  at  a  not  excessively 
remote  date  the  channel  will  be  so  lowered  that  the 
upper  and  lower  lakes  will  form  one  navigable  level, 
while  the  channel  to  the  west,  having  a  much  harder 
bed-rock,  will  be  changed  to  Impassable  rapids  by  the 
subsidence  of  the  lake  below  them.  Reference  was 
made  to  various  older  channels  which  evidenced 
former  higher  levels  which  the  existence  of  terraces 
and  undoubted  water-lines  fully  confirmed.  In  the 
discussion  that  ensued,  several  members  who  had 
visited  the  locality  and  other  portions  of  the  Upper 
Ottawa  gave  evidence  as  to  the  existence  of  numer- 
ous traces  of  old  water-currents  at  points  now  much 
above  the  present  levels. 

Mr.  H.  M.  Ami  presented  a  list  of  the  Cambro-silu- 
rlan  fossils  of  the  neighborhood,  containing  228  spe- 
cies, and  prefaced  by  a  few  notes  as  to  its  compilation. 
The  report  of  the  geological  section  on  the  summer's 
work  was  also  read,  and  the  president  announced  that 
classes  in  botany  and  zoology  would  be  held  weekly. 

Franklin  inititate,  Philadelpbia. 

Jan,  16,  —  The  annual  report  of  Board  of  managers 
exhibited  the  addition  of  a  hundred  and  thirty-nine 
new  members  during  1883,  and  of  over  three  thou- 
sand volumes  to  the  library.  Preparations  for  the 
Electrical  exhibition,  to  be  held  during  the  autumn 
of  1884,  are  in  an  advanced  state.  A  national  con- 
ference of  electricians  is  in  contemplation.  The  sub- 
ject of  a  **  Proposed  ordinance  for  the  examination 
of  steam-engineers"  was  warmly  debated,  pro  and 
con^  but  no  decisive  action  was  taken.  Mr.  S.  Lloyd 
Wiegand  read  a  paper  defending  the  use  of  cast  iron 
in  the  construction  of  steam-boilers,  it  having  been 
alleged  by  Nystrom  and  others  that  steam-boilers 
with  flat  cast-iron  heads  were  dangerous.  The  secre- 
tary's report  embraced  a  summary  of  engineering  and 
industrial  progress  for  the  past  year. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


Tke  U.S.  naval  observatory. 

Vice-Admlral  Stephen  C.  Rowan  was  appointed 
July  1,  1882,  to  succeed  Rear-Admiral  John  Rodgers 
as  superintendent  of  the  observatory.  On  May  1, 
1883,  Vice-Admlral  Rowan  was  relieved  by  Rear- 
Admiral  R.  W.  Shufeldt.    The  report  of  Admiral 


Shufeldt  to  Commodore  J.  G.  Walker,  chief  of  bureau 
of  navigation,  under  date  of  Oct.  22,  188:5,  covers  the 
work  of  the  observatory  for  the  past  year. 
TliQ pemonnel  of  the  observatory  is  as  follows:  — 
Rear-Admiral  R.  W.  Shufeldt,  superintendent; 
Commander  W.  T.  Sampson,  assistant  to  superintend- 
ent; lieutenants,  Pendleton,  Moore,  Bowman,  G»r- 
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portraits  of  three  hundred  and  fifty  men  and  women, 
and  over  three  thousand  figures  of  Indians  of  the 
tribes  known  as  Sacs,  Foxes,  Konzas,  Osages,  Co- 
manches,  Pawnees,  Eiowas,  Sioux,  Oroahas,  Missou- 
ries,  Mandans,  Flatheads,  Blackfeet,  Crows,  Gros 
Ventres,  Crees,  Assineboins,  Chippewas,  Iroquois, 
Oltawas,  Winnebagoes,  and  twenty-seven  other  tribes. 
Its  value  as  a  record  of  ethnological  characters  is  in- 
estimable. 

There  were  two  collections,  —  one  consisting  of  the 
original  paintings  done  in  the  field,  exhibited  by  Mr. 
Catliii  for  many  years  in  Europe;  the  other,  copies 
made  at  a  later  date,  which  was  exhibited  in  the  old 
Smithsonian  building  many  years  ago,  and  now  the 
property  of  Mr.  Catlin's  heirs.  The  collection  given 
to  the  museum  is  the  original  one,  and  is  r^arded  by 
artists  and  ethnologists  as  by  far  the  most  valuable. 
The  pictures,  which  have  been  for  fifteen  years  stored 
away  in  a  warehouse  in  Philadelphia,  are  in  a  remark- 
ably good  state  of  preservation. 

There  are  also  on  exhibition  five  paintings  by  Stan- 
ley,—  all  that  remains  of  the  Stanley  collection  of 
Indian  paintings  destroyed  by  the  fire  in  the  Smith- 
sonian building  in  1805. 

Naval  officers  in  the  museum,  —  In  continuance  of 
the  policy  adopted  two  years  ago,  the  secretary  of 
the  navy  has  detailed  six  more  ensigns  to  duty  in  the 
museum.  These  are  graduates  of  the  Naval  acad- 
emy in  the  classes  of  1877-79,  who  have  just  finished 
their  first  three  years*  cruise,  and  will  now  give  two 
years  to  scientific  work  under  the  direction  of  the 
officers  of  the  museum.  Mr.  C.  S.  McClain  has  been 
assigned  to  the  department  of  marine  invertebrates; 
Mr.  C.  H.  Harlow,  to  that  of  arts  and  industries; 
Mr.  H.  M.  Witzul,  to  metallurgy;  Mr.  H.  S.  Knapp 
and  Mr.  O.  G.  Dodge,  to  mineralogy. 

Department  of  mineralogy,  —  Prof.  F.  W.  Clarke, 
chemist  of  the  Greologlcal  survey,  has  been  appointed 
honorary  curator  of  minerals,  and  is  preparing  a  se- 
ries of  minerals  for  exhibition.  Mr.  W.  S.  Yeates, 
aid  in  the  museum,  who  has  been  in  temporary  charge 
of  the  minerals  since  the  death  of  Dr.  Hawes,  the 
former  curator,  is  acting  as  assistant  in  this  depart- 
ment.   • 

Mr.  Joseph  Willcox  of  Philadelphia  has  deposited 
his  collection  of  American  minerals  in  the  nni>eura, 
and  one  thousand  of  the  choicest  specimens  have 
been  placed  on  exhibition. 

Fooih  and  tejctileit.  — Mr.  Komyn  Hitchcock  is 
acting  as  assistant  curator,  having  in  charge  the  col- 
lections of  foods  and  textiles.  Tlie  collection  is  very 
rich  in  the  textile  products  of  the  Indians,  and  has 
considerable  quantities  of  food-materials  acquired 
from  foreign  governments  at  the  close  of  the  Phila- 
delphia exhibition. 

Exitlonitiorifi  in  Corea.  — Mr.  Pierre  L.  Jouy,  of  the 
nuiseuni  staff,  is  attached  to  the  American  embassy 
in  Corea,  and  is  making  zoolo^'ical  explorations.  En- 
sign .}.  C.  Bernadou,  U.S.N.,  has  sailed  for  Corea,  to 
spend  two  years  in  ethnological  and  mineralogical 
explorations.  Mr.  IJernadou  was  one  of  the  officers 
detailed  to  duty  at  the  museum  last  year. 

Voyaye   of  the    Albatross. —  The    steamer  Alba- 


tross sailed  from  Norfolk,  Jan.  8,  for  a  four-months' 
cruise  in  the  Caribbean  Sea,  in  the  service  of  the 
hydrographic  office  of  the  navy.  She  is  under  com- 
mand of  Lieut.  Z.  L.  Taimer,  and  carries  a  special 
staff  of  zoological  workers,  including  Mr.  J.  E.  Bene- 
dict, naturalist  in  charge;  Mr.  Willard  Nye,  jun.; 
and  Ensigns  Miner,  Garrett,  and  Ackerman,  U.S.N. , 
of  the  museum  staff. 

Mammal  department.  —  Mr.  Frederick  W.  True, 
carator  of  mammals,  is  in  England,  studying  methods 
of  investigation  and  museum  administration  with 
Professor  Flower,  at  the  Royal  college  of  surgeons 
in  London. 

Foraminifera,  —  Prof.  L.  A.  Lee  of  Bowdoin  col- 
lege was  in  Washington,  Jan.  3  to  Jan^  8,  studying 
the  museum  collections  of  foraminifera  with  refer- 
ence to  his  investigations  upon  the  materials  obtained 
by  the  Fish  commission. 

Director's  office,  —  During  the  rec6nst ruction  of 
the  east  end  of  the  Smithsonian  building,  Professor 
Baird  is  occupying  an  office  in  the  north-west  pavilion 
of  the  museum. 


NOTES  AND  NEWS. 


AVL  the  parties  sent  out  by  the  various  govern- 
ments at  the  suggestion  of  the  International  polar 
commission  have  returned  home  safely,  and  with 
valuable  meteorological  and  magnetic  records,  with 
the  exception  of  three.  The  Russian  station  at  the 
mouth  of  the  Lena  will  continue  its  work  for  another 
year,  on  account  of  delay  from  storms  in  reaching  its 
destination.  The  Finidsh,  at  Sodankyla,  although  it 
has  finished  one  good  year's  work,  will  continue  for 
another,  as  the  government  of  Finland  has  supplied 
the  necessary  funds.  The  misfortunes  of  the  Greely 
party  are  too  well  known. 

—  The  first  number  of  the  Auk,  published  under 
the  auspices  of  the  newly  organized  American  orni- 
thologists' union,  closely  re>embles  the  Bulletin  of 
the  Nuttall  club,  of  which  it  is  the  continuation,  and 
bids  fair  to  be  a  credit  to  American  ornithologists. 
An  excellent  colored  plate  forms  a  frontispiece  to  the 
number,  and  the  articles  are  varied  and  interesting. 
One  would  perhaps  justly  complain  of  the  space 
given  to  disputes  over  wonls,  and  lament  the  entire 
absence  of  papers  ui>on  either  the  anatomy  or  the 
general  structure  of  binls,  but  these  are  perhaps  to 
come  in  future  numbers;  and  there  is  a  pleasant  fla- 
vor of  careful  out-door  observation  running  through 
some  of  the  papers,  such  as  those  of  Messrs.  Brewster, 
Barrows,  and  Bicknell.  The  effect  of  the  formation 
of  the  union  four  months  ago,  is  already  seen  in  the 
plan  offered  by  the  committee  charged  with  the  sub- 
ject for  co-operative  work  in  the  study  of  bird-m igni- 
tion on  this  continent.  We  think  a  brief  account  df 
the  formation  and  purpose  of  the  union  would  have 
been  a  fitting  introduction  to  the  number. 

—  Professor  F.  M.  Snow  of  the  University  of  Kan- 
sas,  from  observations  taken  at  Lawrence,  reports- 
that  only  three  Decembers  in  the  past  sixteen  years 
have  been  milder  than  that  just  passed,  — 1875,  1877, 
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18SL     There   were  very  few  day*  during  the 
ftontb  iti  which  InilltUiig  operAt!oii«i   were  uot  hc- 
tivfly  pushed*     The  *ky  wa»  cl»?arer,  th«s  wUid  was 
hJL^Irer,  .iTjt!  the  miufiilJ  wiis  raore  than  fifty  per  c<*nt 
K  ill  the  DecemhrT  average.     Th*?  r»*inarka- 

L  j^rfd  crimioii  liml  onitige  sunset  glow.,  which 

WAS  .*l>iierved  in  the  lost  week  of  Nove(ut>er,  conthi- 
U'-il  with  a  Siiiuewhat  iniennitt4*nt  brilliancy  during 
th«;  monUi  of  December. 

—  Wc  take  the  following  personal  notes  from  ^Ta- 
tUTt :  — 

rrt>f.  W.  H,  Macintosh  has  been  elected  to  the  pro- 
fe«^or«Iitp  nf  ci<itip;!irativ6  anatomy  in  Trinity  college, 
Dublin,  r**!*-  Profes»-or  Mwcalister*  F.RS.,  who  re- 
slirneii  on  hlf  appoinim«»nt  to  I  he  Jin*ti>my  ehair  at 

(  _      By    the    dralh   of    the   well-known 

r  tan,  the  Rev*  W,  Koberts,  M.A,,  the  Rev. 

hi' iM  i  1  'trngend.  M.A.,  F,R.S.,  becomes  a  senior 
It'll  >u   of   Tfi   ity  collej-tf,  Dublin,  thereby  vacating 

yhc  pM»feA?or^hip  of  natural  pbtlu»<»phy  1  '*  *  Mm 
ftnce  |.S7*t The  vacancy  In  the  pr-;  of 

^IfiBoloigy  and  mlneralo<;y,  In  the  UnlveisUv  ut  i^u  uin. 
tai  been  flile»l  by  the  eleclicm  of  Priifes%i>r  iKilla*  of 
ITnfTerslty  college,  Bristol,  This  apjiohitfni'iit  will 
give  great  sati^facthin,  and  will  afford   Mr.   Solla^ 

larger — - -      •'  -  ri:t!eoniolostcal  research^  the 

large  pUtiU  and  vcrtebr4tes  In 

the  liiii-tru.ii  m:  t>si'uii  remaining  to  this  jliiy  almost 
unknown, ^  M.  Houiean.  who  wjis  only  r».*cently 

rAppoi-  '  '  •  '--!i»r  of  the  Bnixaels  observatory,  has 
esit':  -t;  and  it  i»  reported  Uiat  M.  de  K^m- 

'Icolly  Ml  xjs^iiim  observatory,  nungary,  will  succeed 
him. 

—  The  Swedlah  government  intend*  ti>  establish  a 
boUnici»-phjrifotiiglcal  stAlinn  in  the  north  of  Sweden 
for  the  ttoffy  of  the  flora  and  the  diseases  of  the 
crops  in  thai  pari  of  the  country. 

^The  FlnnUh  f^oveniiDeiil  Iim  ordered  &  steuner 
10  he  fpecially  haili  in  Sweden  for  the  tdentific  re- 
iearehea  shout  to  be  proisecuted  in  the  B«>ilc. 

—  Lofd  Rayfeigh  Ism  reprinted  for  private  cfrentA- 
,  bi  fWDfihtot  formi  ■ercfml  of  hb  mo^l  ralaable 

,  iadtsdtaf  IhoMOii  the  tnmiiufaciare, 

i  hf  phocognipliy*  mad  theory^  of  dlffrae- 

ted  lliosftoii  eolor-iBixUirea.    He  hat 

I  i«pHjiied  mmm  nf  his  p^psra  on  etecuidty  luid 

1  «laolale  pitdit,  tttrnt  aYoittrt  aad  Cron  tht  KfMMts 

lliA  Brttlah  Maodstkm,  lo  a  «o«v«itleiit  ptuspliM 

-At  iU  Annuai  naetUis*  Jan,  It,  ibe  Cambriiigii 

ilMwilogksl  cioh  eiaeted   the   foJIowln^  oOccti: 

SMBoel  H.  Seadder;   McneLary,    George 

c;  tffciMirer*  R  P.  Maim;  Hhfrnrlazi.  C.  C. 

i;  essoitlfie  60Ciiflutt€e,  Bolftisd  Hajwaid  aisd 

W.  Eairla 


FMf.  H.  CarvfU  LewlB,  of  tli«  i 
kflcea  oi  Fhjlailelplilft,  bfti 


of  B*t- 


Ai  nm^mfmd 


—  A  dissertation  on  the  *  Proper  names  of  Panja- 
bis,*  with  »]>eclal  referents?  to  the  proper  names  af 
villagers  In  the  ea*tem  Panjab,  by  Capt.  IL  C,  Tem- 
ple, Bengal  staff  corps,  contains  a  mudy  of  the  profjer 
names  of  the  t>coplca  of  the  Pan  jab,  The  boc-k 
contains,  also^  loj»g  JisU  of  nanien,  nbowing  by  what 
«*ta»se«  of  the  ftopulallon  the  vjirlous  kinds  of  them 
are  u*ed.  and  is  provitled  wiih  an  index  to  ovi^r  four 
thousand  proper  names.  The  biiok  i)>i  publt>«hcd  at 
the  KducAtionsoclety*4  pre*s,  Bombay^  and  by  Mcitsfs. 
Thwcker  Spink  <fc  (Jo.  In  Calcutta,  and  Mcssm.  THib- 
nerJfc  Co,.  Ludj;ate  Ilill,  London. 

—  Sampson,  Low^  &  Co.  announce  'Heath's  feni 
portfolio/  —a  series  of  llfe-slse  rt*productions  of  ferns, 
bein^j:  in  fonn.  color,  and  venation,  accurate  n-pre- 
sentations.  The  work  is  to  be  publlsheil  In  monthly 
pAila. 

—  The  FuffliMftf^rg*  tf?fekly  announces  that  Ib^r.  A,  B» 
Hervey  of  Taunton.  Mass,,  ha-t  »mn«liit*»d  Dr.  Jli*hrvit*i 
book  on  methods  of  ccmducti'  ^copic*]  Inrss- 
tigatlons  in  the  botanical  \  i  He  has  sn* 
hanced  the  value  of  the  triLn&ULion  by  aildlng  the 
me(h<jds  of  work  u^ed  In  thi*  country. 

—  Cupple^t  Upham.  &  Co.,  Boston,  have  ready  •  Th« 
amphitheatres  of  ancient  Rome/  by  Cl&ra  L*  Wella. 

— Schuver,  during  rec»*nt  explorations  Jn  the  Galtn ' 
country,  purchased  from  them  a  yourig  negro  of  a 
race  called  Gambll.  from  whom  he  obtained  interest- 
ing details  in  regard  to  his  |>eop)e.  It  appeani,  from 
hii  account  in  the  Bettie  (j^^oarafthlque,  lUni  the 
Gambilt  live  on  the  Eomonshi  River,  aii  afllnent  from 
the  right  bank  of  the  Sobat,  —  a  name  wLU  li  M  /nifiet 
Cow  River.  t»ecause  in  the  dry  »ca<«on  i :  r«>ui 

herds  find  forage  only  along  it*  l>anks.    '  ^  aitd 

elephantf  alKatnd.     They  Itave  a   tree  which  liears  ^ 
a  fruit  two  feet  long,  weigtiing  ten  or  twef %c  'pounds^ 
which     Is    softened  In      water,    dHM,    and    c^ten^ 
Tlie  principal  village  it  Komonthok;  but  some  thirty 
oUiert  were  luuned  by  lhj«  negro,  among  theut  KepU, 
which  is  a  market  where  ir<»ti,  cop^ier,  Atid  beads  are 
1x>tigiit  by  the  Gamt»rU  from  the  GaUas.     TIii'I  eal  i 
fowls  and   czn:**  whffh   tlje   Galla*   a^»^*TTTJnate.  and  ' 
fmi*e  pig*.     1'  out  the  •  -  incisorm, 

ami  wear  two  ;  ^  of  f  h«-  i-  ..  u  on  tb« 

forehead.    Soti»4i  >  'ickiad  bf  i 

the  Deiihaa,  who  ^  i^;  mmnf' 

of  wttooit  for  safety,  ofie/t^  tiietaselvcs  a*  toliftiktarj 
siftf  es  U»  the  hc$^  GmUaa. 

— At  the  Koventier  nseetlftg  of  the  Loo^ofi  pockty 
of  lihlkal  «f«iMOQto«]r,  Mr.  PIncim  raw! »  f^ 
BsbyloBlfta  ait,  m  llkstniad  by  Mr.  JlamswV  I 
disoovcrki.    Ammf  tlw  tliaoov^rta  on  tlic  slto  of  | 
tlie  mtAa^  8ipp^,  Mr.  Ptochos  ooimU 
iniiptiattttohs>**«iss«i»iiiai|si>l  ol»i»ct  iif  hm 
tlf«Sy  tdoad   atsnilew  pl«f««d   iMifthwIss  vM 
rsther  iufs  hole«  aM  cugifJ  wllh  m 
of  srrMi  lines  t%wo  iovbtel  isaistatolag  li 

AaollMriVMll  ohieet,  mdeof  a  ^sffc-gyoca  sIob 
isi  »  hfous  sedteac  cmmpI  «r  cast  III  Ills  sho^  «f 
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ram's  head,  bears  an  inscription  stating  that  it  was 
presented  to  Samas,  the  sun-god,  by  a  king  of  Hana. 
From  tlie  cliaracter  of  the  writing,  Mr.  Pinches  places 
the  date  of  the  relic  at  about  850  B.C.,  and  draws 
from  ihe  fact  that  it  was  presented  by  a  foreign  l«ing 
the  conclusion  that  the  shrine  of  the  sun-god  at  Sip- 
par  must  liave  attained  to  great  renown. 

Anollier  most  interesting  object  of  alK)ut  the  date 
685  B.C.  is  a  lion's  head  carved  in  white  limestone, 
perhaps  originally  forming  a  part  of  some  piece  of 
furniture.  **'I^e  mouth,  whicli  was  opened  threa1>- 
eniiiu'ly,  showed  the  well-formed  teeth.  Above  the 
upper  lip  were,  on  each  side,  five  curved,  sunken 
grooves,  which  were  formerly  inlaid  with  some 
material,  probably  to  enable  the  long  feelers  or 
whiskers  to  be  inserted.  Wavy  grooves  for  inlaying 
were  also  to  be  seen  above  the  nose.  The  eyes  were 
inlaid,  and  the  holes  for  the  insertion  of  the  long 
hairs  forming  the  eyebrows  still  remained.  In  the 
middle  of  the  forehead  there  had  originally  been  in- 
serted the  little  winged  figure  emblematic  of  the  god 
Assur.^'  The  accompanying  inscription  contains  the 
names  of  the  Assyrian  kings  Sennacherib  and  Esar- 
haddoii. 

Among  other  objects  mentioned  were  statues  of 
the  sun-god  and  his  attendant  deities,  all  clothed  in 
long  robes.  The  reader  pointed  out  that  the  speci- 
mens of  art  found  by  M.  Sarzec  at  Tel-lo  are  finer 
than  those  found  by  Rassam  at  Sippar;  the  former 
coming  from  the  more  polished  Akkadian,  the  latter 
from  the  more  powerful  but  less  refined  Semite. 

—  The  domestication  of  the  ostrich  in  South  Africa 
is  of  only  some  fifteen  years  standing,  all  previous 
product  of  plumes  being  due  to  hunting.  At  first 
there  wa«t  much  opposition  to  the  proposal;  and  it 
was  fancied  that  the  plumes  of  domesticated  birds 
would  prove  of  inferior  quality,  which  has  not  turned 
out  to  }tft  the  case.  In  1865  there  were  only  eighty, 
but  in  \*o<j  there  are  more  than  a  hundred  thousand 
tame  ostriches.  They  have  even  been  introduced 
iiit^>  California.  In  1880  forty  millions  of  capital 
wao  engaged  in  the  business,  and  a  hundred  and 
ftixty-tlin-e  thousand  pounds  of  feathers  were  ex- 
p^jrtfd  from  the  Cape,  worth  nearly  $4,200,000.  The 
birds  are  kept  in  enclosures,  which,  in  a  natural  state, 
must  he  twenty  or  thirty  acres  in  extent  per  pair. 
When  the  an»a  is  diminished,  they  must  be  supplied 
with  food.  They  begin  to  breed  at  the  age  of  four 
years,  but  produce  plumes  after  their  first  year.  The 
plumes  are  cut  or  pulled  out.  In  the  latter  case  inju- 
ries sometimes  result,  both  to  birds  and  manipulators; 
so  that  the  former  process  is  preferred,  although  after 
six  wccInS  it  is  necessary  to  remove  the  witheied  re- 
mainf»  of  the  shaft.  The  feathers  are  classed  according 
to  their  character;  as,  wing  feathers  (white),  female 
feathei-s  (while),  tail  feathers,  fancy  feathers  (black 
and  white),  black  feathers  (long,  medium,  and  short), 
and  lastly  gray  feathers  Formerly  the  Cape  plumes 
took  only  the  sixth  rank  after  those  from  Aleppo, 
Barbary,  Senegal,  Egypt,  and  Mogador,  valued  in  the 
above-mentioned  order.  Now,  however,  the  Cape 
plumes  are  ranked  as  high  as  any.    The  largest  ex- 


portation is  from  Port  Elizabeth.  England  is  the 
great  market,  followed  by  France.  New  York  is 
lately  taking  an  important  place  in  the  trade.  The 
value  of  the  feathers  has  diminished  one-third  under 
the  increase  of  production,  but  the  cost  of  the  birds 
has  also  diminished.  A  pair  of  breeders  has  been 
sold  within  two  years  for  twelve  hundred  dollars; 
but  at  present  a  pair  can  be  had  for  two  hundred  to 
two  himdred  and  fifty  dollars.  Under  good  condi- 
tions, a  bird  produces  fifty  dollars'  worth  of  plumes 
per  annum,  to  which  must  be  added  the  value  of  the 
eggs  and  chicks. 

—  The  Catholic  missionaries  who  have  recently  es- 
tablished themselves  among  the  Massanz^  on  the  west 
of  Lake  Tanganyika  are  meeting  with  a  good  deal  of 
success.  The  men  of  the  district,  great  travellers, 
speak  mostly  a  jargon  of  several  languages.  Their 
own  tongue  is  only  heard  in  purity  from  the  women, 
by  whose  aid  a  grammar  and  vocabulary  have  been 
prepared.  An  excitement  was  recently  caused  by  one 
of  the  whites  cobbling  a  shoe  over  an  iron  last.  The 
natives  took  this  for  an  actual  white  man's  foot  which 
had  been  cut  off;  and  one  of  the  missionaries  was 
obliged  to  take  off  his  foot-gear  to  satisfy  them  that 
white  men  had  toes.  The  Uambemb^,  reputed  can- 
nibals of  the  adjacent  mountains,  who  have  never 
suffered  any  whites  to  enter  their  territory  before, 
have  welcomed  the  missionaries,  and  offered  them 
sites  for  residence  in  the  villages  of  the  three  princi- 
pal chiefs.  This  mission-station  will  be  re-enforced 
very  shortly. 

—  The  Stirling  Castle,  constructed  at  Glasgow  es- 
pecially for  the  China  trade,  during  the  past  season 
has  brought  from  Woosung  to  London  a  cargo  of  tea 
in  thirty-one  days.  This  is  four  days  shorter  than 
the  best  previous  record.  The  vessel  is  supplied  with 
engines  of  eighty-five  hundred  horse  power,  and  main- 
tained a  perfectly  regular  speed  of  eighteen  knots 
throughout  the  journey. 

—  In  view  of  the  constantly  increasing  number  of 
meteorological  stations  in  Russia,  Rikacheff,  vice- 
director  of  the  Central  physical  observatory,  has  un- 
dertaken a  careful  verification  of  the  instruments, 
methods,  and  conditions  at  the  different  stations. 

—  A.  Roberjot,  of  the  French  navy,  gives,  in  the 
BuUetin  of  the  French  society  of  geography,  the 
results  of  a  voyage  in  1879  among  the  New  Hebrides, 
and  accompanies  them  by  a  small  chart  and  several 
woodcuts  in  the  text.  The  naval  vessel  Second 
sailed  from  Noumea,  New  Caledonia,  and  touched* 
at  various  islands,  beginning  at  the  south-east  with 
Annatom,  and  ending  with  Espiritu  Santo  to  the 
north-west.  Numerous  Interesting  facts  in  regard  to 
the  present  condition  of  the  natives,  some  short  lists 
of  words  and  details  in  regard  to  the  character  of  the 
several  islands,  arc  given,  and  form  a  useful  contribu- 
tion to  our  knowledge  of  a  people  who  are  rapidly 
changing  under  the  influences  of  missionaries,  civiU* 
zation,  and  the  so-called  '  labor-trade,'  which  appean 
to  be  a  kind  of  slavery  into  which  the  chiefs  peU  1 
unresisting  people. 


PRIDAT,   FEBRUARV  1,   1884. 


COMMENT  AND  CRITICISM, 

As  it  has  now  been  detenDined  that  the 
Ctreely  relief  expedilion  of  1884  ahull  be  placed 
in  the  hands  of  nuval  officers,  and  that  suitable 
vessels,  shall  be  pnrehased  for  the  purpose,  it 
18  perhaps  adviaable  to  remind  those  interested 
of  certain  essential  features  of  the  task  before 
us.  It  is  desirable,  that,  whatever  plans  be 
adopU^d,  it  be  distinctly  remembered  that  the 
object  of  the  expedition  is  to  relieve  ( Jreely  and 
hU  men ;  that  it  is  esseiiiial  to  success  that 
trainint>  and  brains  should  lead  the  expedition, 
and  that  a  mere  naval  training  is  not  a  sufficient 
qualification  without  experience  in  ice- naviga- 
tion ;  that  the  praiseworthy  ambition  common 
to  the  best  naval  officers  does  not  tit  them  for 
such  technical  work,  any  more  than  it  would  to 
write  an  epic  poem  ;  and,  lastly,  that  qualiJied 
men  ma^'  be  had,  aud  shotdd  be  engaged,  even 
if  not  nominally  in  command,  and  their  advice 
shouhl  liave  controlling  weijjht. 

\Vc  pointed  out  some  time  since,  that  the  re- 
sponsibility for  failure  would  be  laid  where  it 
belongs,  by  the  public*  regardless  of  otBeial 
pride  or  red  tape.  That  brave  men  should 
perish  because  points  of  precedence  raunot 
otherwise  l>e  comfortably  scttleti,  is  unendura- 
ble. It  is  probably  better  that  only  one  branch 
of  the  service  should  be  concerned  in  the  cx- 
[»edition.  That  this  was  not  the  case  in  1883 
is  generally  (whether  riglitly  or  not)  supposetl 
to  have  some  couuectioo  with  the  Jttmco  which 
h  now  a  matter  of  history.  Apart  from  tlmt, 
theit^  is  little  tloubt  that  Capt,  Pike  felt  his 
judgment  of  the  |»ropriety  of  pushing  into  the 
ice  overruled  by  the  otficer  in  charge,  whether 
that  ofTlcer  was  conscious  of  his  influence  or 
not*  In  the  present  expedition  not  the  small- 
est loophole  should  be  lefl  for  any  such  pro- 
ceeding, or  it  is  predestined  to  failure. 


It  is  most  unfortunate  that  at  the  present 
time  we  have  probably  not  a  single  ranking 
officer  in  the  navy  of  experience  in  the  sort  of 
navigation  the  exi)edition  must  necessarily  en- 
counter. However,  since  it  is  the  cuse,  it 
should  be  recognized  in  tlie  organization  of  the 
ex[)edition  ;  and,  if  any  doubt  exist  as  to  the 
willingness  of  the  naval  autliorities  to  provide 
for  the  deficiency  by  availing  tiiemselvcs  of 
technical  knowledge  outside  of  the  service,  a 
mandatory  clause  to  this  etfect  might  well  be 
inserted  in  the  act  of  Congress  [vroviding  for 
the  expedition.  It  may  be  thought  that  we 
reckon  too  lightly  the  elTeet  of  the  grave  re- 
^IJ-onsibility  which  will  fall  on  the  ollicers  who 
may  be  selected ;  but  the  record  of  the  two 
previous  expeditious  for  the  same  purpose  is 
a  sufficient  warranty  for  reasonable  scepticiBUi. 


In  order  to  secure  to  the  fullest  extent  the 
nil  usual  advantage  arising  from  the  coincidence 
in  the  time  of  holding  the  pro|>osed  Inter- 
national electrical  exhibition  in  Philadelphia, 
and  of  the  meeting  of  the  American  associa- 
tion for  the  advancement  of  science  in  the 
same  cit}*,  in  connection  with  I  he  anticipated 
visit  of  the  members  of  the  British  association 
to  that  city,  the  Fnuiklin  institute  has  ap- 
jx)iuted  a  special  committee  to  confer  with 
scientiQc  men  as  to  the  best  method  to  be 
adopted  for  securing,  during  the  month  of 
Heplember,  the  assembling  at  Philadelpfiia  of 
a  conference  of  electricians.  To  defray  the 
exix^nses  of  such  a  conference,  a  bill  has  been 
prepared,  asking  for  a  small  appropriation  from 
Congress.  Scientific  men  interested  in  this 
measure  are  earnestly  requested  to  give  it  all 
the  aicl  in  their  [)ower.  Communications  on 
the  subject  are  respectfully  reqtiested  by  the 
committee,  consisting  of  M.  B.  Snyder,  Edwin 
J.  Houston,  William  H.  Wahl.  \v/ P.  Talham, 


Onk  cannot  fail,  while  reading  l>ooks  of  travel, 
10  note  the  ix>verty  of  geographic  term riiology 4 
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Even  those  explorers  who  attempt  to  describe 
closel}'  what  they  see  are  hampered  b}'  the  lack 
of  terms  of  precise  meaning  with  which  to  name 
the  elements  of  a  landscape ;  for,  apart  ft-om 
the  rarity  of  teaching  in  this  im|X)rtant  branch 
of  physical  geography-,  there  is  too  little  recog- 
nition of  the  connection  that  necessaril}'  and 
often  clearly  exists  between  internal  structure 
and  external  form,  — too  great  neglect  of  the 
evolution  of  topography,  during  which  the  fea- 
tures of  youth,  maturity,  and  old  age,  succeed 
one  another.  There  should  be  a  terminology 
as  well  defined  and  extensive  as  that  which 
botanists  have  invented  for  the  description  of 
leaves ;  for  it  is  about  as  indefinite  to  call  a 
country*  hilly  as  to  call  a  plant  leafj*.  There 
should  be  a  collection  of  typical  forms  in  models 
or  figures  marked  with  descriptive  terms,  ap- 
proved by  some  authoritative  body,  to  serve  as 
a  standard  by  which  travellers  might  be  trained. 
The  question  is  well  worth}'  the  attention  of 
geographic  societies  and  congresses. 


It  is  much  to  be  regretted  that  it  has  been 
found  necessary  to  suspend  the  operations  of 
the  Northern  transcontinental  survej*.  It  was 
organized  about  two  years  ago,  under  the  di- 
rection of  Mr.  Raphael  Pumpellj',  to  obtain  a 
comprehensive  and  authoritative  knowledge  of 
the  resources  of  the  vast  region  in  the  north- 
western part  of  our  country  tributary  to  the 
Northern  Pacific  railroad  and  the  associated 
companies,  at  whose  cost  it  was  undertaken. 
Up  to  that  time  this  extensive  territor}*,  em- 
bracing, perhaps,  one-fifth  of  the  United  States, 
had  been  very  imperfectly  explored  geographi- 
cally, and  was  still  less  known  as  regards  those 
resources  which  will  contribute  to  the  business 
of  the  railroads  that  traverse  it.  A  large 
amount  of  accurate  information  has  now  been 
gathered,  and  in  small  part  published.  Mr. 
A.  D.  Wilson,  of  broad  experience  in  western 
exi)loration,  was  put  in  charge  of  the  toix>- 
grai)hical  work,  with  Messrs.  Goode  and  Nell 
as  chief  aids  ;  and  we  have  just  received  a  set 
of  six  maps,  the  fruit  of  their  first  season's 
surveys,  a  notice  of  which  will  be  found  in  the 
'  Notes  and  news.* 


From  a  circular  just  issued  by  Professor 
Dohrn,  we  learn  that  the  cost  of  publishing  the 
Zoologischer  jahreshericht  for  1879  and  1880 
amounted  to  nearly  $7,000,  while  the  income 
from  sales  of  the  publication  amounted  to  only 
$2,317.  The  zoological  station  at  Naples  has 
thus  been  obliged  to  meet  a  large  deficit, 
amounting  to  at  least  two-thirds  of  the  cost  of 
publication.  It  is  plainly  not  within  the  means 
of  the  station  to  continue  indefinitely  this  work 
without  assistance.  The  governments  of  Italy, 
German}',  and  Russia,  as  well  as  one  or  two 
zoological  societies  of  Holland,  have  made  sub- 
ventions which  cover  about  one-third  of  the 
deficit.  The  three  volumes  of  this  work  already 
completed  speak  for  themselves.  Every  natu- 
ralist will  learn  with  regret  that  a  work  of  such 
general  usefulness  is  in  danger  of  being  dis- 
continued from  the  cause  above  named.  We 
certainly  hope  that  Professor  Dohrn*s  appeal 
for  assistance  will  meet  with  a  liberal  response, 
both  in  the  way  of  subscriptions  for  the  Jahres- 
bericht  and  in  subventions. 


LETTERS   TO    THE  EDITOR. 

V  OorreaponderUtarerequettedtobeasbrU/aMposHbU.     Tke 
writef't  name  it  in  all  ca«««  required  an  proof  of  good  fkiith. 

Earthquake  waves  at  San  Francisco. 
Assistant  George  Davidson  telegraphs  the  super- 
intendent of  the  U.  S.  coast  and  geodetic  survey  from 
San  Francisco,  that  at  7  h.  24  in.,  last  evening,  eartli- 
quake  waves  were  indicated  by  the  delicate  levels  of 
the  astronomical  instnunents  of  the  observatory.  The 
amplitude  of  each  vibration  was  three  seconds  of  arc, 
in  three  seconds  of  lime,  and  they  c(mtinued  for 
twenty  minutes.  C.  O.  Boutellk, 

Anaisi,  in  chavfjc  of  office y  etc. 
Coant  and  geodciic  diirvey  ofHce, 
Jan.  26, 1884. 

Influence  of  winds  on  tree-growth. 
I  notice  at  p.  471  of  the  issue  of  Science  for  Oct.  5 
some  remarks  by  Mr.  W.  S.  Kennedy  on  the  influence 
of  winds  on  tree-growth.  It  may  be  of  interest  to 
learn  that  many  or  the  trees  on  the  seashore  at  (Jov- 
ernraent  House,  Malabar  Point,  Bombay,  are  bent 
landward  from  the  effect  of  the  prevailing  sea-breeze. 

H.  Kivktt-Caunac. 
Allahabad,  N.  W.  P.,  India, 
Dec.  8, 1883. 

Some  curious  natural  snowballs. 

On  p.  287,  vol.  i.,  of  Science j  under  notes  and  news, 
is  a  reference  to  some  curious  snowballs  n«)ticed  iu 
Sdentiflc  American  for  March  17.    Such  an  exhibi- 
tion I  lately  saw;  and  it  may  interest  resH 
Science  to  know  the  conditions  favori 
uomenon. 

On  Jan.  8  and  9  a^ 
in  this  region,  follow 
rain  on  the  night  i 
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compact  mass.  On  the  llth  ami  12th  canae  freezing 
weather,  and  the  fall  of  a  small  amount  of  very  light 
Bnciw.  On  the  liith  the  t  he  rmoiueter,  toward  "noon, 
rose  above  f  reezlng-point^  with  a  stiff  breeze  from  the 
■outh.  This  wind  90  acted  on  the  surface-particles 
of  the  upper  layer  of  uncompacted  snow  as  to  set 
aome  of  thern  in  ran jtion.  Each  partiole  thus  set  In 
motion,  owing  to  the  soft  condition  of  the  surface- 
snow,  formed  a  nucleus,  which,  as  It  pro<'eeded» 
forced  along  by  tlie  wind,  gathered  the  contiguous 
portion  of  the  soft  layer,  and  asfinmed  tlie  form  of  a 
cylinder,  with  a  conical  nivity  at  each  end,  and  hav- 
ing a  length  about  twice  as  great  as  its  diameter. 
The  size  depended  upon  the  inclination  and  smooth- 
ness of  the  surface  traversed.  The  largest  cylinders 
I  saw  were  about  three  feet  long,  at  which  limit  they 
acquired  siiffiiMent  wei^jlit  to  indent  the  frozen  sur- 
fa<'e  of  the  under  or  main  body  of  the  snow.  This, 
of  course,  stop^^ed  the  further  rolling  of  the  mass. 
The  only  locality  where  they  acquired  the  al>ove  large 
size  WiiH  where  the  surface  had  a  slight  inclination  to 
the  north ;  and  the  snow  was  deep  enough  to  cover  all 
weeds,  leaving  a  f>erfectly  uuifornf  and  smootli  [sur- 
face for  their  formation.  In  many  cases  the  halls 
were  rolled  up  an  inclination  of  as  much  as  one  foot 
in  ten,  when  exposed  to  ihe  utihrolven  force  of  the 
wind;  hut  those  thus  formed  acquired  weight  suf- 
Hcient  to  re  si  hi  the  pressure  of  the  wind,  when  about 
six  Inches  in  dhimeter.  When  the  surface  inclrrjed 
toward  or  directly  away  from  the  wind,  the  balls 
tntverseil  a  straight  path;  but,  when  the  surface  de- 
clined to  the  north-east  or  north-west,  the  [>ath  was 
a  curve;  at  its  initial,  approximately  straight;  but. 
as  the  ball  acquired  weight,  Us  direction  was  a  coui- 
prontlse  t>eiween  that  required  by  gravity  and  that 
by  the  direction  of  the  wind»  until,  in  some  cases,  the 
ball  obeyed  gravity  alone.  The  most  curious  part  of 
the  display  was  the  abundance  of  the  balls.  While 
travelling  three  miles,  1  saw  what  I  estimated  at  over 
a  htmdred  acres  dotted  more  or  less  thickly  with 
the  cylinders.  In  some  cases  then*  were  twenty-five 
halls  to  the  square  rod :  in  others,  only  two  or  three; 
averaging,  perhaps,  eight  or  ten.  I  saw  multitndcs 
in  the  process  of  formation,  which  was  as  sudden  as 
a  flash;  but  they  almost  immediately  assumed  a  slow 
rate  of  motion,  about  that  of  a  mole  taliini;  his  leis- 
urely walk.  In  a  few  cases  the  cylinders  would  stop, 
anil*  aftiT ward  l>e  forced  into  motion  again.  The 
largest  examples  re<iulruil  for  their  formation  the 
traversing  of  irom  twt»  to  three  rods.  Sam  Huston. 


The  wind  performed  a  very  pretty  feat  in  some  por- 
tions of  northern  Ohio  on  the  morning  of  Jan.  Vk 
Loose  bits  of  snow  were  caught  up  as  a  nucleus,  and 
rolled  along  upon  the  surface  until  balls  of  consider- 
able size  and  peculiar  shape  were  formed.  The  whole 
surface  was  strewn  with  the  balls;  but  they  were  most 
abundant  upon  lawns  and  fiehlB  where  the  wind  was 
not  obstructed,  every  square  yard,  in  some  places,  bear- 
ing a  ball  of  greater  or  less  size.  The  largest  observed 
here  were  upon  the  college  bali-groundst  where  they 
rpachi»d  ten  inches  In  height,  and  a  horizontal  length 
of  eighteen  indies.  Even  these  were  swaying  as  the 
^ed  over  them ;  and  tlieir  tapering  track  could 
traced  back  towaixls  the  south-west,  twenly- 
1  hirty  feet,  to  the  apex  where  they  started, 

iheir  shape  was  cylindricJil,  deeply  hollowed  at  both 
ends,  so  ihat  they  looked  like  *muffs,'  and  the  spiral 
jlormf'd  liythe  successive  layers  was  flnely  regular  and 
iUtlnet. 
Th*"  mKcoTologlcjil  conditions  which  made  the  phe- 


nomenon possible  were  as  follows.  Two  days  before 
tlie  occurrence  a  slight  crust  was  formed  upon  the 
snow.  On  the  following  day  an  inch  of  light  flaky 
snow  fell  upon  this  crust.  Then  followed  the  warm 
south-west  wind  on  the  morning  of  the  13t!i,  which 
brought  the  upper  layer  of  snow  into  ihe  adhesive 
state,  an<]  rolled  the  balls  before  the  cru*t  was  weak- 
ened ;  the  crust  sustaining  the  balls,  and  keeping  them 
up  to  the  wind,  and  at  the  same  time  furnishJng  a 
smooth  floor  upon  whicli  they  eould  be  propelled. 
The  nuclei  of  the  ball^  were  obtained  from  chance 
foot-track*,  walk-borders,  lumps  blown  from  trees, 
et<:.,  though  often  it  was  difficult  to  account  for  them. 
The  balls  were  most  abundant  and  perfect  at  about 
nine  o'clock  a.m.  Before  noon  the  crust  hail  been  at- 
tacked, and  all  sunk  to  rounded,  insignificant  clumps. 

Obtrlln,  O.  ALBRHT   A.    WmOllT. 

ISimilar  snow*rolla  were  seen  at  Shar|>sville,  Mer- 
cer county,  Penn.,  on  the  same  day,  by  J,  M,  «iOod- 
win.f 

HaloB  round  the  moon. 

On  the  evening  of  Jan.  12,  at  *A:it)  (lH)th  meridian 
time),  my  attention  was  called  to  a  peculiar  appear- 
ance about  the  moon.  The  sky  was  quite  clear  at 
the  time,  and  there  appeared  around  ihe  moon  sev- 
eral colored  circular  bant  Is.  Tlie  tirst  was  of  a  bright 
silver-gray  shade,  and  about  two  diameters  of  the 
moon  in  width.  The  next  was  yellow,  the  next  faint 
orange,  and  the  next  violet.  The  three  bands  ^^ere 
each  about  one-half  a  di/imeter  In  width.  The  outer- 
most ban<l  w.'is  of  a  green  shade,  and  about  two  diam- 
eters in  width.  At  ten  o'clock  the  innermost  light 
band  remained,  bvu  ul!  the  others  had  been  replaced 
by  a  blue  band  lighter  than  tjie  surrounding  sky. 

H.  A.  Hdston, 
Lafayctt<»,  Imh,  Jan.  14, 19S4, 

Explorations  in  Guatemala. 

Looking  over  the  back  numbers  of  your  esteemed 
journal,  I  came  across  a  slight  error.  In  the  article 
*Lorillard  City'  it  is  said  (ii.  41L*),  **  M.  t.hamay 
found  the  ruins  of  sti  ancient  city,  which  he  named 
after  his  generous  patron.  In  his  exploration  here, 
he  was  assisted  by  a  young  Englishman,  Mr.  Alfred 
Muudslay,  with  whom  he  sTiares  the  honor  of  iliscov- 
ery,''  etc. 

Neither  Mr.  Maudslay,  who  arrived  at  these  ruins 
^H'fore  Mr.  Chaniay,  nor  the  latter,  can  claim  this 
honor.  In  fact,  Mr.  Maudslay  distinctly  statt^s  (p. 
196  of  the  Proc.  toy,  atu^jr,  soc,  April,  ISS;^)  that  Ihey 
have  been  discovered  by  Mr.  Edwin  Rockstroh,  tutor 
on  the  Lyceo  nacionat  at  Guatemala  City.  This  gen- 
tleman made,  during  the  first  half  of  188L  a  geograph- 
ical and  archeological  exploration  in  the  nonhem 
and  western  parts  of  the  republic,  vi^ii  tug  Tikiil,  and 
navigating  the  Rio  de  la  Pasion,  Kio  de  hw  Salitias, 
Rio  de  los  Giicniidones,  and  the  Usumasinta  as  far 
down  i\A  the  ruins  mentioned.  He  sent  a  short  ac- 
count of  this  voyage  to  Petennann^s  MiUheilungen 
(1881,  p.  :)1H>). 

In  that  account  Mr,  Rockstroh  mentioned  particu- 
larly the  building  described  by  Mr.  Maudslay  on  p.  lt>s 
of  the  geographical  sociely*s  proceedings;  and  (IS82, 
on  p.  435)  he  clearly  states  that  Charnay's  *Loriilard 
City*  is  the  same  as  that  discovered  by  him  in  1881. 
Mr,  Rockstroh  mentioned  in  his  first,  letter  to  the 
MUthtiinnycn  (July  19,  1881  j,  that  the  Gacandones 
call  these  ruins  '  Menche,'  and  pro^nised  in  his  last 
notice  (18S2,  p.  4'i'i)  an  explanatioK  of  this  name.  I 
am  not  aware  that  he  has  furnishci.  one. 

I  find  in  the  *  Hlstoria  de  la^provincia  de  Sau 
Vicente  de  Chlapa   y   Guatemali,'   by   Antonio  de 
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Remesal  (Madrid,  1610),  llbro  xi.,  cap.  xviii.-xx.,  pp. 
720-733,  a  province  *  el  Mancb^ '  mentioned  as  one  of 
the  provinces  of  Vera  Paz,  the  Indians  of  which  were 
converted  in  the  years  1003  and  1604.  Mr.  Mauds- 
lay's  map  contains  the  Rio  del  Manch^,  an  eastern 
tributary  of  the  Rio  Sta.  Izabel,  whicli  latter,  in  its 
lower  course,  is  called  Rio  de  la  Pasion.  The  prov- 
ince of  Manch^  must  evidently  have  been  situated  on 
the  river  of  the  same  name,  to  the  north  of  the  village 
Gahabon,  which  was  the  starting-point  of  the  Padres 
for  their  trip  of  conversion,  as  Remesal  states. 

Whether  the  name  of  this  province,  *Manch^,'  has 
any  connection  with  the  word  *  Menche,'  as  Mr.  Rock- 
stroh  says  the  ruins  on  the  Usumacinta  (separated  by 
a  mountain  chain  from  the  central  part  of  the  Peten 
district)  liave,  remains  to  be  seen. 

In  regard  to  the  notice  in  the  same  number  an(i  on 
the  same  page  of  Science^  'Explorations  in  Guate- 
mala,' I  beg  to  add,  that  the  ruins  of  Tikal  had  been 
discovered  in  February,  1848,  by  Mr.  Modesto  Men- 
dez,  corregidor  of  the  district  of 
Peten,  and  by  the  gobemador 
Ambrosio  Tut.  Mr.  Hesse,  min- 
ister of  Prussia  in  Central  Ameri- 
ca, published  the  report  of  Mr. 
Mendez,  dated  March  8,  1848,  in 
vol.  i.  of  the  *  Zeitschrift  fiir  all- 
gemeineerdkunde'  (Berlin,  1853, 
pp.  162-168),  and  added  some 
general  remarks,  and  two  plates 
which  he  had  carefully  copied 
from  Mr.  Mendez's  drawings. 
These  plates  contain  the  illus- 
trations of  four  sculptures  (in 
wood)  and  five  monoliths  discov- 
ered by  Mr.  Mendez  in  Tikal, 
and  those  of  four  monoliths  dis- 
covered by  him  in  1852  in  Dolores, 
—  another  town  with  ruins,  to 
the  south  of  Tikal,  in  the  same 
district  of  Peten.  The  chairman 
of  the  Royal  geographical  society 
is  therefore  mistaken  in  stating 
(p.  203  of  the  Proceedings)  that 
the  ruins  of  Tikal  were  described 
for  the  first  time  by  Mr.  Maudslay. 

The  report  of  Modesto  Mendez 
is  mentioned  by  Mr.  A.  F.  Ban- 
delier  in  his  Bibliography  of  Yu- 
catan and  Central  America,  in  *  Proceedings  of  the 
American  antiquarian  society,'  1880,  p.  92. 

Herman  Bigalke. 

7S7  Eighth  Avenue,  New  York. 

Bam-owlB  in  Missouri 

In  Science  for  Jan.  11  the  occurrence  of  the  barn- 
owl  in  southern  Ohio  in  unusual  numbers  the  present 
winter  is  recorded.  The  same  fact  has  been  noticed 
here.  Four  have  been  caught  in  the  city  in  as 
many  different  buildings,  and  a  number  took  up  their 
habitation  in  an  unused  chimney  in  one  of  the  prin- 
cipal residences  in  the  city.  Another  was  killed  a 
few  miles  out.  They  are  so  unusual  here  that  no  one 
knew  what  kind  of  owl  they  were  when  the  first  was 
captured*  F.  A.  Sampson. 

Sedalia  nahtnil  history  society, 
8eal^Ha.  Mo. 


It  is  a  form  of  more  than  ordinary  interest  on 
account  of  the  respects  in  which  it  differs  from 
the  majority  of  its  kindred.  '  Is  it  a  sea-ser- 
pent ?  *  is  asked  by  all  who  see  it.  Those  who 
believe  in  the  existence  of  the  ocean  monster 
may  certainh'  derive  some  encouragement  from 
the  discovery.  About  the  throat  the  appear- 
ance is  decidedly  fish-like.  The  body  is  long 
and  slender,  five  feet  in  total  length,  and  less 
than  four  inches  in  greatest  diameter;  it  be- 
comes compressed  and  thin  toward  the  tail. 
The  head  is  broad,  slightl}-  convex  on  the 
crown,  and  has  a  look  about  it  that  reminds 
one  of  some  of  the  venomous  snakes.  The 
mouth  is  anterior  and  very  wide.  As  in  other 
sharks,  the  teeth  are  arranged  in  rows  across 
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A  PECULIAR  SELACHIAN. 

The  outlines Viven  here  are  taken  from  a 
shark  recently  difcovered  in  Japanese  waters. 


the  jaws  ;  they  are  all  alike.  P^ach  tooth  has 
three  slender,  curved,  inward-directed  cusps, 
and  a  broad  base,  which  extends  back  in  a  pair 
of  points  under  the  next  tooth,  thereby  secur- 
ing firmness,  and  preventing  reversion.  In  the 
twenty-eight  rows  of  the  upper  jaws,  and  twen- 
tj'-seven  of  the  lower,  there  are  three  times  as 
many  rows  of  the  fangs  or  cusps.  Of  the  six 
gill-openings,  the  anterior  are  ver}'  wide.  Un- 
like other  Selachians,  in  this  the  frill,  or  flap, 
covering  the  first  opening  is  free  across  the 
isthmus,  as  in  fishes,  and  hangs  down  about  an 
inch.  On  the  body  the  slime-canals  —  shown 
by  the  dotted  lines  in  the  sketch  —  form  con- 
tinuous grooves,  as  if  the  skin  had  been  cut 
with  a  sharp  knife ;  the}'  extend  to  the  ex- 
treme end  of  the  tail.  The  spiracles  are  so 
small  as  to  be  useless  ;  but,  being  present,  they 
point  toward  an  ancestor,  a  bottom-feeder,  in 
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whieU  they  were  more  developed-  In  the 
nearly  vertical  noatril  there  is  a  [lecidmr  ar- 
rangement. A  fold  iTUcliing  out  from  each 
side  divides  the  opening  into  two,  eaunceted 
within^  tlic  tipper  of  which  looks  forward,  and, 
when  moving  ahead,  eatehes  the  water,  and 
turns  it  into  the  nasal  cavity  to  pass  over  the 
merohranes  and  eseape  by  tlie  lower  ai*ertiire, 
which  looks  backward.  Nictitating  membraues 
are  absent.  The  eyes  arc  placed  to  look  side- 
wise  and  downward.  Above  the  anal  tin,  there 
is  a  small  dorsal.  The  pectorals  are  of  mod- 
erate size.  Ventrals,  anal,  and  cAudal  are 
large.  From  these  fius,  if  it  were  not  for  lack 
of  firmness  toward  the  edges,  one  w^ould  con- 
clude the  animal  was  capable  of  great  speed. 
However,  taking  into  consideration  the  size  of 
the  l>rancbial  apertures  —  which  allow  the  water 
entering  the  mouth  free  escape,  whatever  the 
rate  of  motion  — ^and  the  position  of  tlie  large 
tins,  it  seems  as  if  the  creaturo  liad  the  habit 
of  bending  the  bo<ly  and  striking  forward  to 
to  seize  ijrcv,  as  do  the  snakes.  The  broad 
tins,  so  far  back  on  the  botly,  secure  a  ful- 
crum from  which  to  strike.  At  their  margins 
the  fins  are  very  thin,  and  their  extremities  are 
produced  in  a  sort  of  filament.  The  structure 
of  the  jaws  and  gill  arches  is  such  as  to  admit 
of  swallowing  a  large  olijcct.  At  the  sarao 
time  the  excessive  sharpness  of  the  teeth,  and 
the  smallncss  of  the  intestine,  indicate  tliatthe 
prey  is  comparatively  soft.  The  vertebrae  and 
other  cartilages  are  llcxibic,  as  those  of  the 
basking  sharks  Sclache  and  iSomoiosua,  A 
certain  embryonic  appearance  in  the  specimen 
instigated  a  search  among  the  fossils  for  allied 
species.  Most  rcsetnblance  was  found  in  the 
teeth  of  C'ladodus  of  the  Devonian  ;  but  the 
cusps  were  erect  instead  of  reclining,  and 
the  eimme!  was  grooved  or  plicate  instead  of 
smooth.  One  is  impressed  by  a  study  of  this 
specimen  with  tlie  idea,  that*  away  back  in  limes 
when  Selachia  and  fishes  were  more  alike,  he 
wou!d  have  a  better  chance  to  trace  the  atfini- 
lies.  The  Bulletin  of  the  Essex  institute,  vol, 
xvi,,  contains  description  and  figures  under  the 
name  Chlamydoselachus  angu incus.  1  am  in- 
clined to  consider  this  the  type  of  a  new  order, 
to  which  the  name  Selachophichthyoidi  might 
be  given,  and  which  sUiods  nearer  the  true 
fishes  than  do  the  sharks  prot>er.  The  shark 
was  secured  in  Japan  by  Professor  Ward,  from 
rhom  it  was  purchased  by  the  Museum  of  com- 
irative  zoology. 

The  sketch  on  the  preceding  page  gives  the 
entire  outline,  the  upt>er  and  lower  \iew8  of 
the  head,  and  an  tijyiK^r  view  of  one  of  the  teeth. 

S.  Gahman. 


THE  RUSSIAN  METEOROLOQWAL 
SERVICE, 

Altuouou  the  idea  that  Russia  13  behind 
the  other  j>owers  of  Europe  in  civilization  is 
true  when  we  consider  the  people  as  a  whole, 
yet.  if  we  look  at  what  has  been  done  by  the 
Russian  government  for  the  encouragement 
and  advancement  of  science,  it  must  be  admit- 
tCi]  that  Russia  plays  a  very  important  part  in 
the  total  amount  of  scientific  work  accomplished 
by  the  world. 

The  Russians  have  the  best  astronomical 
observatory  in  the  w^orld  :  they  have  also  the 
best  meteorological  observatory*  The  mag- 
netical  studies  have  been  made  in  cx>nn€etion 
with  the  meteorological ;  and  in  the  observa- 
tions, as  well  as  the  theoretical  discussions,  we 
find  the  same  men  engaged,  and  the  results  are 
published  side  by  side.  In  speaking  of  the 
meteorological  work*  one  is  forced,  then,  to  at 
least  mention  the  magnctical,  on  account  of 
this  close  connection. 

The  Physical  central  observatory  at  St. 
Petersburg  was  founded  in  1849  through  the 
endeavors  of  KuptTer.  The  aim  of  this  obser- 
vatory was  to  institute  physical  obsen'ations 
and  research  in  general,  and  to  advance  Rus- 
sia in  the  line  of  physics ;  and*  as  part  of  the 
latter  task,  the  conducting  and  publishing  of 
meteorological  and  magnetical  observations  was 
undertaken. 

So  it  will  be  seen  that  this  observatory  was 
not  intended  merely  as  a  central  olTice  for  a 
meteorological  service  ;  but  it  was  to  become  a 
physical  laboratory,  where  all  sorts  of  physical 
investigations  could  be  undertaken,  and  in  such 
a  manner  that  nothing  more  could  be  desired, 
that  is,  as  far  as  apparatus  and  methods  em- 
ploved  arc  concerned. 

The  first  director,  KupfTer,  separated  as 
much  as  possible  the  two  departments  of  the 
observatory,  as  his  publications  show.  His 
researches  into  the  elasticity  of  metals,  pidi- 
lished  in  1860,  which  were  cut  short  by  his 
death,  show  the  nature  of  the  purely  physical 
investigations  undertaken  by  him*  He  pub- 
lished an  enormous  mass  of  meteorological 
material  in  tlie  Annahs  de  V observatoire  phy- 
sique central y  1847-64 ;  also  in  the  Correspond 
dance  m4t4orologique,  commenced  in  lHr>0. 

In  seven  places  hourly  observations  of  the 
meteorological  elements  were  instituted,  and  in 
six  places  of  the  magnetical  elements.  These 
and  many  of  the  observations  from  other  sta- 
tions, made  a  certain  number  of  times  a  day, 
were  published. 

In  speaking  of  this  materia^l.  Professor  Wild 
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haid.  '*  It  iH  a  oonoplete  maM  of  meteorological 
and  iiia^netical  o^^MfrvationB  publighed  in  de- 
tail, arid  th<^refore  ea«ily  accessible  to  even*  one, 
and  ffuch  as  no  other  land  possesses :  it  is  of 
gnrat  value  to  the  science ;  but  it  would  have 
been  much  more  valuable,  3'es,  invaluable,  if  it 
was  as  satisfactor}'  as  comprehensive." 

y\«  at  first  organized,  there  were  few  under- 
official  h  in  the  obser>'ator3' ;  and  most  of  them 
were  men  who  received  small  salaries,  and  were 
not  esf>ecialiy  qualified  for  their  positions, — 
or,  rather,  there  were  no  {x>sitions  for  men 
qualified,  —  so  that  the  director  was  obliged 
U)  atUfnd  {Xfrsonall}'  to  all  work  requiring  much 
thought.  A  force,  then,  of  a  director  and  five 
not  sfK'Cially  prepared  men  was  to  conduct 
the  work  of  the  central  office,  from  which  were 
to  \>ii  issued  the  meteorological  observations, 
and  their  discussion,  of  a  country  ^\e  times  as 
large  as  all  the  rest  of  P^urope,  through  which 
alK>ut  twent}'  sefiarate  meteorological  institutes 
arc  distribuU*<l. 

It  is  not  to  l>e  wondered  at,  then,  that  lius- 
hian  observations  la}'  for  so  many  years  almost 
unused  by  their  meteorologists.  Any  one  who 
has  atUimpted  to  work  with  magnetic  obser- 
vations knows  that  little  can  be  done  single- 
handed,  cs[>ecially  if  tlie  [>erson  must  also  bus}' 
himself  with  the  instruments  themselves. 

Through  inability  on  the  part  of  the  director 
to  cope  thus  single-handed  with  the  great  work 
und(^rtaken,  the  meteorological  service  wont 
gradually  into  decline.  The  separate  stations 
could  not  be  properly  inspected  to  see  that  the 
instniments  were  correct,  nor  could  the  neces- 
sary attention  be  given  to  the  preparation  of 
the  obHcrvations  for  publication.  Matters 
finally  came  fo  such  a  pass,  that  about  1864  a 
re-organization  of  the  service  was  agreed  upon, 
and  the  (establishment  of  forty  new  metcor- 
ologi(;al  stations.  However,  the  next  year,  and 
bcfon;  any  thing  w^uld  be  done,  Kupffer  died, 
and  Kacnitz  was  called  to  succeed  him. 

This  great  nu^teorologist  at  once  elaborated 
plans  for  the  improvement  and  enlargement  of 
the  Hervic^e ;  but  a  great  undertaking  of  this 
kind  goes  forward  slowly,  and  at  his  death,  two 
years  later,  not  much  had  been  carried  practi- 
(!ally  into  edect. 

The  Hcrvic(s  then,  was  in  a  disorganized 
condition  when  Wild  took  charge  in  1808. 
Although  it  is  probable  that  a  great  improve- 
ment would  have  taken  place  had  Kaemtz 
lived,  yet  we  van  hardly  hope  that  lie  would 
have  placed  the  service  in  that  high  position 
which  it  now  holds  in  reference  to  others,  and 
which  it  as8ume<l  so  shortly  afler  the  choosing 
of  Wild  as  director. 


Pkt>fe88or  Wild  doubled  the  oorpe  of  assist- 
ants, and  made  the  positions  so  desirable  and 
important  that  university  men  were  glad  to 
accept  them,  and  good  men  from  other  con- 
tinental countries  were  easily  persuaded  to 
accept  places.  These  men  were  of  such  ability 
that  they  could  undertake  and  snccessfbUj 
carry  oot,  under  the  supervision  of  the  director^ 
any  single  investigations,  and  thos  relieve  the 
chief  of  that  care  and  constant  watchfulness 
which  would  have  been  necessary  had  he  had 
less  skilful  assistants.  The  results  of  these 
labors  can  be  seen  in  the  papers  published  in 
the  Rejjertorium  fflr  meteorologie. 

But  it  is  mainly  of  the  Russian  service  as  it 
at  present  exists,  and  es{)ecially  of  the  meteor- 
ological ol>servatory,  that  I  wish  to  speak. 

The  whole  establishment  is  composed  of 
several  obser>'ing-stations  of  the  first  order 
(i.e.,  where  either  hourly'  observations  are 
made,  or  where  self-registering  barometers, 
etc.,  are  employed),  and  about  a  hundred  and 
thirty  stations  of  the  second  and  third  orders, 
where  observations  are  made  at  stated  times 
during  the  day.  In  order  to  obtain  an  idea  of 
the  distribution  of  these  stations,  the  reader 
must  consult  the  chart  accompan^'ing  the  Tem- 
peratur-verhiiltnisse  des  rttssischen  reiches^  pub- 
lished in  1881  by  the  obser\'atory. 

The  meteorological  observator)'  at  St.  Peters- 
burg consists  of  two  parts, — the  Central  phj'si- 
cal  observatory,  in  the  city  itself;  and  the 
observatory  at  Pawlowsk,  in  the  country-,  about 
thirt}'  kilometres  distant.  The  present  build- 
ing occupied  b}'  the  former  was  built  about 
18G0,  and  continued  to  be  the  principal  obserA*- 
ing-station  until  1877,  when  the  other  was 
grounded. 

The  building  in  St.  Petersburg  occupies  a 
not  prominent  position  at  a  little  distance  from 
the  north  bank  of  the  Neva,  in  the  western  end 
of  the  cit}-;  but  it  has  no  longer  the  quiet  sur- 
roundings that  it  probabl}'  had  at  the  time  of 
its  construction,  as  the  city  is  extending  in  that 
direction. 

All  of  the  work  of  standards,  instrument- 
comparing,  preparing  matter  for  the  printer, 
correspondence,  supplying  stations  with  neces- 
sities, and  the  general  management  of  the  whole 
service,  is  carried  on  here,  and  for  eight  or  nine 
months  of  the  year  it  is  the  dwelling-place  of 
the  director. 

For  the  non-meteorologist,  however,  the  onl}' 
attractive  feature  of  the  institution  is  the  large 
instrument  saloon,  where  there  is  much  fine 
apparatus,  especially  standards.  The  library 
is  a  very  good  one,  and  the  numerous  books  in 
foreign  languages  show  the  extent  to  which  the 
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Russians  make  use  of  foreign  writings.  In  fact, 
very  few  of  the  books  in  the  library  are  in  the 
Russian^  even  when  contaujing  their  ov?n  work, 
There  \h,  honever,  a  strong  leaetion  in  this 


to  change  it  into  such  a  form  us  he  wanted. 
Again,  the  old  observatory  was  a  poor  place  for 
magnetic  instruments,  both  on  account  of  the 
nnsteariiness  of  the  instruments,  and  the  close 
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resjiect ;  and  before  many  years  we  may  expect 
to  receive  the  Russian  scientific  publications, 
not  in  the  French  and  German  languages,  as  at 
present,  but  in  the  Russian.  Tins  will  be  un- 
fortunate for  lis :  because  the  hinguage  is  dilll- 
cult  to  learn,  and  much  of  their  science  would 
be  buried  to  us  for  a  long  time  at  least. 

At  Pawlowsk  there  is  much  of  interest.  It 
requires  ubout  an  hour's  time  on  the  railway 
to  go  from  St.  Petersburg  to  this  place.  On 
the  way  there,  the  clump  of  trees  surrounding 
the  great  Pulkowa  astronomical  observatory  is 
visible  ;  and  in  winter  the  main  building  itself 
can  be  plainly  seen. 

There  were  several  reasons  for  the  founding 
of  this  new  obsen'atory.  Professor  Wihl  had 
ideas  that  he  wished  to  carrj^  out,  and  which  he 
considered  essential  for  the  best  results  :  he 
had  found  the  city  observatory  in  a  settled 
condition,  and  it  would  have  been  injiM>ssible 


proximity  to  the  iron  ships  tlint  are  constantly 
passing  and  repassing  on  the  river,  only  a  few 
hundred  feet  away,  lie  also  had  the  idea, 
which  is  shared  by  most  meteorologists,  that 
the  city  itself  is  no  place  to  make  meteorological 
observations  ;  as  the  conditiona  are  not  the 
same  as  in  the  surrounding  country. 

This  observatory  is  situated  nearly  two  miles 
distant  from  the  town  of  Pawdowsk,  which  lies 
thirty  kilometres  south-east  of  8t.  Petersburg. 
This  town,  although  thinly  inhabited  in  the 
winter- time,  is  fdled  to  overflowing  in  the  sum- 
mer by  the  people  from  St.  Petersburg,  who 
want  to  enjoy  what  little  summer  country  life 
they  can  find. 

A  small  portion  (several  acres)  of  the  park 
of  the  uncle  of  the  present  czar  has  been  given 
for  the  purpose  of  the  observatory,  and  this 
piece  of  gi*ound  has  been  fenced  olT  and  the 
buildings  erected  ujxjn  it.     The  land  lies  per- 


, U  mo&tly  csovoi-ed  with  flr  tree<i : 

_  of  eounk*,  imrt  \\tis  heiui  olearcKl,  »o  aa 
liience  the  n^iulings  of  tJie  instruwetita. 
rrvfttorv  18  certumly  tl»tj  uieleorolo^eal 
(at  least  In  smnrner);  ami  tho  vinitor, 
casuaL  or  there  for  x\w  puqKJse  of 
ij.  Ill  1)0  Btruek  by  Uu«  tai^tc*  whidi 

|j  r'tl  iu  its  ui^fjanizaliou  arul  eon- 

Till'  wlioUi  cfltaMishmcnt  was  erect- 
cost  i>\'  about   seventy- Iho    thouaand 

accompanying  Uhistrntion  shows  the 
Dilding  from  the  north  sicle.  The  large 
^neter-shelti^r  Is  seen  against  the  ImWil- 
mttle  to  tin?  right,  through  the  trees,  is 
be  stable  ;  ami  still  more  to  the  right 
^of  the  (Hrector*8  summer  residence  is 
Of  the  smaller  buihUngs,  the  one  to 
bt  U  a  thermometer-screen;   the  other 
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another  min-gauge.  am)  the  black  biilh  fn 
vacuo  near  these.  luside  of  the  liitte  en- 
closure is  a  sand-heap  in  which  are  buried  Uuj 
thermometers  for  measuring  the  earth's  Uftnper- 
atnrc  at  ditfereut  depths.  The  instrunieiits 
are  placed  Ixjth  in  a  vertical  and  horizontal 
position.     In  order  to  get  at  the  ral 

thermometers,  a  hole  has  lti*rn  dug,  n- 

tains  a  l>ox  tilled  with  earths  the  hi*:*  i*%uivr 
covered  by  a  trap-door*  The  boat  can  bti  slid 
from  its  position,  and  the  end  of  llie  tberuiom- 
etcr-easr^  exposed  to  \hw.  These  are  th^ti 
drawn  out  (hon?.ontaIly)  l*y  the  observer,  and 
read  without  taking  IhVm  from  tire  liole.  The 
verlieal  thermometers  arc  not  in  this  hole,  but 
are  tlrawn  vertically  out  of  the  sami  when  rc^d. 
Thcgbiss  tubing  sun-ouuding  the  thermometers 
is  so  made  that  no  moisture  can  reach  the 
thermometer-bulbs. 
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kind  are  not,  Uowover,  of  a  verv  satisfactory 
naltiro  :  and  the  j>orjd  has  apparently  returned 
to  its  legitinuUi!  iistN  viz.*  furnishing  a  home 
for  about  a  niiUion  smtdl  fishes. 

lu  noplace  in  tlie  world  issmnudi  atleulion 
paid  to  magnetic  observations  auil  invcstign- 
tione  as  here  at  Pawiowsk.  We  see  in  this  cut 
llie  undei'grouud  magnetic  house,  and  its  size 
can  be  seen  by  companion  with  the  trgures  in 
the  foreground.  The  building  consists  of  two 
clmmbers,  separated  and  surrounded  by  air- 
cliambers  whieli  are  heated  ;  and  the  heat  is  thus 
conveyed  through  the  walls  into  the  observiug- 
roofna.  These  rooms  remain  at  a  wonderful!}' 
constant  temperature.  The  building  is  rjuite 
isolated  from  the  remaining  portions  of  the 
observatory.  It  was  here  that  the  observations 
simukaneous  with  those  of  the  recent  inter- 
na tiocal  |>olar  expeditions  were  made. 

The  whole  work  of  this  institutiorj  is  scien- 
tific in  the  highest  degree,  aud  there  is  little  of 
what  we  may  call  poj>ular  work  done ;  but  this 
is  unnecessary^  as  those  who  would  be  intlu- 
enced  by  a  more  evidently  practical  result  have 
notliing  to  sa}"  in  regard  to  the  conduct  of  the 
senice. 


RED  SKIES  IN  CHINA   FIVE  YEARS 
AGO, 

The  *  red  sunsets  *  which  have  recently  at- 
tracted so  much  attention  in  so  many  quarters 
of  the  giobe,  and  have  called  forth  consideral>le 
discussion  in  various  scientific  journals,  both  in 
Americn  and  Europe,  i*ecall  very  similar  phe- 
nomena I  observed  five  years  ago,  under  circum- 
stances which  seem  to  me  worth  recording  at 
this  time. 

During  the  early  part  of  the  winter  of  1H78- 
70,  I  had  occasion  to  pass  severaJ  weeks,  en- 
gaged in  geological  work,  along  the  base  and 
among  the  foot-hills  of  the  tirst  mountain  range 
that  nses  above  the  plain  of  northern  China, 
iiurl  ft>rms  the  boundary  l>etween  the  lyroviiiees 
of  Chihli  and  Shansi.  Frecjucntly  in  the  month 
of  Novemlier  my  attention  had  been  called  to 
the  intense  coloring  of  the  sky,  and  briUiant 
red  afterglows*  slowly  fading  away,  and  lasting 
long  after  the  sun  had  set.  On  one  occasion, 
r>ce.  1,  I  left  the  small  mountain  village  of 
Cbeaiig-Shui,  accompanied  by  my  friend  3Ir. 
W.  N.  Pethick  of  Tientsin,  for  a  long  tramjj 
among  the  hills.  We  travelled  up  tlie  long 
valley,  and  asceuded  to  the  top  of  the  pass 
commanding  an  extended  view  to  the  westward, 
over  the  plateau  of  Shansi.  Although  late  in 
the  d«iy,  we  jiushed  on  lo  the  village  of  Tang- 


Cheng-Tsun,  a  mile  aud  a  half  to  two  miles  Ik?- 
yond,  reaching  there  about  sunset. 

On  our  way  back  to  the  pass,  i  was  continu- 
ally looking  backwaixi,  astonished  at  the  bril- 
liancy of  the  sky,  the  oiange*red  and  peculiar 
brit*k-red  colors  of  the  horizon,  and  the  Icngtli 
of  time  the  sivid  coloring  remained  after  the 
going-down  of  the  sun*  How  long  this  intense 
afterglow  continue4l  1  am  unable  to  say  ;  as,  on 
reaching  the  snmmit,  we  retraced  our  steps 
down  what  in  the  Cordillera  would  be  culled 
the  canon,  and  the  western  view  was  completely 
lost  behind  an  abrupt  wall* 

All  the  phenomena  connected  with  the  sun- 
set were  quite  similar  to  those  recently  observed 
iu  New  York,  except,  as  I  now  recall  the  scene, 
the  colors  seemed  to  sur[)a>is  them  iu  brilliancy. 

Through  the  month  of  December  I  was  fre- 
quently impresstHJ  with  the  deep  red  glare  of 
the  skies,  and  long  twilights,  although  none 
of  them  appeared  to  equal  in  iji tensity  the  one 
observed  from  the  top  of  the  plateau.  This 
difference  1  supposeii  was  due  to  the  view 
being  somewhat  shut  off  by  the  high  ridgo  to 
the  westward. 

As  earl)"  as  Novemlx^r  the  prevailing  winds 
iu  northern  China  blow  almost  continuously 
from  the  north-west,  across  the  broad  area  of 
country  covered  with  loess-de[)osits.  In  con- 
sequence, the  atmosphere  was  never  wholly  free 
from  fine  loess-dust ;  a  haziness  being  at  all 
times  noticeable  in  the  mountains,  while  fre- 
<fuently  the  air  was  gray  from  the  large  amount 
of  impalpable  dust  held  in  suspension.  On 
those  days  when  the  dust  was  most  perceptible 
the  coloring's  of  the  skies  were  never  remark- 
able, and  were  only  tine  when  the  lower  atmos- 
phere seemed  clear  and  bright. 

These  briiliant  afterglows  continued  at  in- 
tervals throughout  December  and  early  part  of 
the  new  year  ;  tlie  last  one  being  noticed  about 
the  middle  of  January,  from  a  small  village 
seventy-tive  miles  east  of  tlie  mountains,  where 
I  had  put  up  for  the  night  on  my  way  to  Tien- 
tsin. In  the  following  September  I  again  vis- 
ited the  monntains  and  plateau  of  Shansi,  but 
do  not  recall  any  thing  in  connection  with  the 
sunsets  at  all  comparable  to  those  observed 
the  i}receding  winter.  But,  on  the  other  )iand, 
the  atmospheric  conditions  were  also  wholly 
changed  ;  the  w ind  was  blowing  steadily  from 
the  east  or  ocean  side ;  the  air  wa^  laden 
with  moisture,  which  was  fi-equently  precipi- 
tated in  heavy  rains ;  and  the  atmosphere,  so 
far  as  the  eye  could  detect,  was  free  from  dust. 
I  can  but  think  that  the  great  brilliancy  and 
long  duration  of  the  afterglow  were  intimately 
connected  with    loess-dusi  in  some  such  wav 
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a«  V.,*z  T'-^rtul  ThmsLiksilAe  displays  have  l>een 
attroiVr''  to  the  volcanic  dusts  of  Krakatoa. 
The  j^rrfiij'ar  phenomena  in  the  skies,  like 
;h'/vr  d^'-^Ti>^,  were  not  noticed  at  Tientsin 
in  the  i^j/fing.  This  may  be  accounted  for  by 
atrrjo«»pij<-ric  conditions  ?>eing  changed,  and 
tr,e  air  at  this  seas^^n  of  the  year  being  over- 
chsLT^f-^l  with  too  much  fine  material  derived 
froTnitift  dijst-storms  which  form,  during  March 
and  April,  so  marked  a  feature  of  the  climate  of 
uortherri  China.  I  think  it  quite  probable,  how- 
ever, tl./'it  red  skies,  similar  to  those  recently 
<Ar^T\f*\  in  various  {/arts  of  the  world,  may  at 
time**  be  seen  throughout  the  winter  by  foreign 
residents  at  Peking  and  Tientsin. 

A  few  more  words  about  loess-dust.  During 
the  wint*!r  referred  to  I  was  much  interested 
in  the  question  of  the  loess  that  was  annually 
being  remove^l  from  the  land  and  carried  out 
V)  sea.  and  not  only  was  impressed  with  the 
amount  transfK>rtcd  by  streams,  but  was  led  to 
U;lieve  that  a  not  inconsiderable  quantity  was 
iKjrne  eastward  by  the  prevailing  winds,  and 
finally  jirecipitatwl  u\you  the  ocean.  Inquiries 
brought  out  the  fact,  that,  in  the  China  seas, 
ships  many  hundred  miles  from  land  frequently 
refKjrt  showers  of  fine  material  falling  upon 
the  decks,  which  in  many  cases  have  been 
wrongly  regarded  as  deposits  of  volcanic  dust. 
In  conversation  with  the  captain  of  the  steam- 
ship (Jhina,  on  the  passage  from  Yokohama  to 
I  long  Kong  in  the  autumn  of  1879,  he  nar- 
rated his  experience  in  a  dust-storm,  while 
l>aHHing  ovcjr  the  same  route  in  the  preceding 
Mpnng.  'Die  storm  occurred  April  25,  in  lati- 
tude ry\  longitude  128°.  It  lasted  twelve 
houiH,  wilii  a  heavy  wind  blowing  steadily  from 
tin*  north-west.  Kvery  thing  on  board  was 
coated  wilii  an  excessively  fine  dust,  which,  as 
the  captnin  expressed  it,  '*  was  so  thick  that 
it  could  \)v.  taken  up  with  the  fingers  like  so 
much  Huufr."  From  the  rigging,  one  of  the 
sailors,  under  orders  from  the  captain,  collected 
with  a  knilV-blade  a  large  amount  of  the  dust, 
Hanii)leH  of  which  he  forwarded  to  London  for 
examination.  Now,  I  very  well  remember  that 
in  April  the  whole  plain  of  northern  China  was 
enveloped  in  H(?veral  severe  dust-storms  ;  two 
of  them,  at  least,  having  a  duration  of  three 
days  each,  and  filling  the  air  at  times  with 
dust,  HO  as  to  completely  obscure  the  sun. 
Therci  is  no  quftslion  in  my  mind  but  that  the 
maliaial  whi(Oi  Yell  ui)on  the  steamship  came 
from  the  loess  oft  ('hina;  and  I  believe  that  a 
great  deal  of  iliie  so-called  volcanic  dusts 
which  are  often  m)orted  as  observed  at  sea 
are,  at  l(»ast  in  CWnese  waters,  derived  from 
loess-dei)osit8.         \  Arnold  IIaguk. 


THE  EVOLUTlOy  OP  THE   CEPHALO- 
PODA.—I. 

Cephalopods,  or  cuttlefishes,  have  struc- 
tural peculiarities  which  make  them  the  most 
favorable  subjects  now  known  for  the  special 
study  of  the  problems  and  laws  of  the  evolu- 
tion of  forms  in  time.  In  two  of  the  orders 
the  animals  were  shell-covered  ;  and  the  shell 
in  these  is  so  built  that  it  preserves,  even  in 
the  fossils,  the  embryo,  the  young  shell,  and 
all  its  stages  to  the  full  grown.  Then,  passing 
on  into  old  age,  it  shows  in  the  senile  |)eriod  a 
series  of  retrograde  transformations,  often  re- 
versing its  adult  condition  and  asi^ect.  This 
record  of  the  entire  life  is  fuller  than  any  one 
who  has  not  minutely  studied  this  type  can 
imagine  from  his  experience  in  other  branches 
of  the  animal  kingdom.  It  is  not  only  in  itself 
a  complete  cycle  of  changes,  and  these  of  no 
slight  or  doubtful  character,  but  the  external 
records  of  the  shell-stnicture,  apertures,  and 
other  parts,  are  supplemented  by  the  hard  por- 
tions of  two  internal  structures,  which  are  pre- 
served, and  also  change  in  accordance  with  the 
age  of  the  shell.  We  have,  therefore,  in  ever}' 
well-preserved  specimen,  the  unique  advantage 
of  being  able  to  study  the  complete  cycle  of  its 
individual  life  in  three  distinct  sets  of  organic 
parts.  We  can  therefore  compare  the  changes 
which  we  observe  in  the  individual  with  the 
mollifications  which  the  group  has  undergone 
in  its  progression  or  retrogression  in  geologic 
times  with  a  certain  completeness  of  the  evi- 
dences, at  present  unattainable  in  an^'  other 
class  of  animals.  In  the  Belemnites,  the  third 
order,  the  shell  and  its  parts  are  much  less 
instructive;  and  finally,  in  the  fourth,  the 
Sepioidea,  it  is  so  much  reduced,  and  so 
frequently  absent,  as  to  lose  very  largely  in 
this  respect. 

The  class  has  two  sub-classes,  Tetrabranchi- 
ata  and  Dibranchiata.  These  were  established 
by  Richard  Owen  as  orders,  —  a  purely  techni- 
cal ditlerence,  which  does  not  change  in  any 
way  the  value  of  the  structural  distinctions  as 
given  b}'  this  eminent  naturalist.  The  Tetra- 
branchiata  are  shell-covered  ;  and  they  are  rep- 
resented by  the  modern  Nautilus,  the  only 
existing  genus.  The  Dibranchiata  are  de- 
scendants of  the  former,  but  enclosed  the  shell, 
and  resorbed  it  in  many  forms,  so  that  they 
appear  as  naked  animals.  The  cuttlefishes, 
squid,  devil-fishes,  etc.,  are  existing  types.  In 
studying  these  types,  the  author  has  been  led 
to  adopt  a  new  method  of  characterizing  the 
divisions,  and  besides  the  old  structural  dis- 
tinctions, which  are  still  available,  to  apply  the 
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correlations  of  habit  and  stnicture  to  Ibo  eluci- 
dation of  ordinal  ditferenees. 

The  class  Cephalopotia  is  oomijoscd  of  exclu- 
sively aquatic  and  marine  animals,  and  conse- 
quently they  breathe  with  gills.  The  structurea 
of  the  two  sub-classes  coi ndde  with  two  dis- 
tinct habitats  which  they  respectively  occupy. 
The  TetrabraiK-hiata,  like  the  Nautilus,  were 
csseiitiaily  littoral  crawlers,  though  possessing 
LOrgana  suitable  for  swiinmiug,  and  doubtless 
using  tliem  more  or  less  for  leaping  aud  swira* 
ming. 

Tiie  aniinal  of  the  Nautilus  has  a  large  man- 
tle or  fleshy  sac  enclosing  the  internal  organs, 
which  can  be  opened  aruiunl  the  margin,  or 
closed,  at  the  will  of  the  animal.  Admitting 
the  water  around  the  margin,  they  fill  their 
mantle-cavities  with  water,  and  theot  closing 
and  compressing  the  mautle-sftc,  force  it  out 
with  violence  through  a  tleshy  pipe,  which  is 
exclusively  used  for  that  purpose,  and  id  ways 
situated  on  the  ventral  side.  The  reaction  of 
the  stream  is  suHiciently  powerful  to  drive  the 
btxiy  of  the  animal  with  varying  degrees  of 
swiftness  backwards.  The  fleshy  pipe  is 
therefore  an  ambulatory  pi[>c  or  hyiwnome ; 
and  we  pro[JOse*  in  place  of  the  old  and  eon- 
fujiing  terms,  to  call  it  by  this  name. 

The  Dibranchiata  change  the  external  shell, 
which  they  inherit  from  the  Tetrabrancldata, 
into  an  internal  organ,  and  taking  advantage 
of  the  jjowerfnl  hydraulic  apparatus  of  the 
Tetrabraochiata,  which  they  also  inherit,  and 
increasing  its  efllciency,  become,  as  is  well 
known,  exclusively  swimmere. 

The  ambulator}'  pii>e  of  the  Xautilus  causes 
n  corresponding  dei)ression  or  sinus  to  occur 
in  the  aperture  of  the  shell  on  the  outer  or 
ventral  side,  and  its  effect  is  also  to  be  seen 
in  the  stnae  of  growth  ttiroughout  tlie  entire 
length  of  the  sliell  on  the  ventral  side ;  so  that 
we  know^  from  these  indications  in  any  fosai!, 
what  was  the  comparative  size  of  the  pipe,  and 
whether  the  animal  was  more  or  less  power- 
ful as  a  swimmer.  Other  indications,  such  as 
(he  ot)enness  or  contracted  form  of  the  vari- 
otis  ajx'rtures  of  ditferent  genera,  exhibit  with 
e<iual  clearness  what  they  could  do  in  the  way 
of  crawling.  The  wide-open  apertures  indi- 
cate powerful  arras,  capable  of  carrying  and 
easily  balancing  the  large  si)ire  of  the  shell 
above ;  the  narrow  contract^^d  aperture  shows 
that  the  arms  were  smalK  and  that  the  animal 
fouhl  not  so  elticiently  balance  or  .carry  the 
shell  in  an  upright  position,  and  was  there- 
fore, according  to  the  amount  aud  style  of  the 
contraction,  more  or  less  inefficient  as  a 
crAwlrr. 


In  studying  the  different  types  of  the  Tetra- 
branchiata,  we  find  that  there  are  two  orders 
as  first  defined  by  Professor  Louis  Agassiz,  — 
the  Nautiloidea  and  the  Ammonoidea,  —  and, 
further,  that  these  divisions  coincide  with  dif- 
ferences in  the  outlines  of  the  .  ambulatc»ry 
sinuses  which  indicate  distinctions  of  habit 
general  throughout  each  order. 

The  extinct  Niuitlloidea  have  large  ambula- 
tory sinuses,  and  were  evidently  capable,  like 
the  modern  Nautilus,  of  rising  to  the  surface, 
and  swimming  with  a  jerky  motion  ;  tliough 
their  open  apertures,  as  a  rule,  show  their  nor- 
mal condition  to  have  been  crei>itant,  or  bot- 
lum-crawling.  The  exceptional  shells,  which 
depart  from  the  typical  form  in  the  sinus  and 
apertures,  exhibit  their  peculiarities  in  the 
adults,  but  not,  as  a  rule,  in  the  young,  except 
in  cases  where  direct  inheritance  can  be  proven 
to  have  occasioned  the  exception.  The  excep- 
tions, then,  are,  in  fact,  the  most  conclusive  of 
our  inoofs,  t^ince  they  show  the  power  of  the 
habitat  to  produce  permaneut  changes  in  the 
apertures. 

The  orthoceratitic  shells  of  this  order  are 
straight  cones,  with  internal  septa  dividing 
them  into  air-chambers,  connected  liy  a  tube 
uniting  all  the  air-chambers,  and  opening  into 
the  body  of  the  animal  itself,  which  occupied 
a  small  part  only  of  the  whole  length  of  the 
cone.  This  is  the  simplest  form  :  and  others 
are,  the  bent  or  arcuate,  cyrtoce  rati  tic ;  the 
loosely  coiled,  but  with  whorls  not  in  contact, 
gyroceratitic ;  the  closely  coiled,  with  whorls 
in  contact,  nauttlian  ;  and  tlie  still  more  closely 
coiled  or  involute  shells,  the  involute  nautllian, 
in  which  the  outer  whorls  may  simply  overlap 
the  inner,  or  entirely  conceal  them  by  their  ex- 
cessive growth,  as  in  Nautilus  pompiUus. 

The  Ammonoidea  in  their  earlier  forms,  the 
Goniatites,  have  aporttnes,  with  a  less  strongly 
marked  ambulatory  sinus,  but  still  sufficient 
to  show  that  they  must  have  had  considerable 
powers  of  rising  or  leaping  in  the  water,  if  not 
of  swimming,  like  the  Nautilus.  In  their  later 
forms,  the  Ammonitinae,  however,  the  ambula- 
tory sinus  is  absent-  and  in  its  place  project- 
ing beaks  or  rostra  are  developed,  indicating 
reduction  in  the  size  and  use  of  the  ambula- 
tory pipe.  This  and  the  generally  open  aper- 
tures enable  us  to  see  that  tht*^'  were  more 
exclusively  l)ottom-crawlers  than  the  Nautiloi- 
dea. The  most  iijteresting  of  the  facts  in  this 
order  lies  among  the  exceptional  shells,  some 
of  which  must  have  been  sedentary,  aud  neither 
have  crawled  nor  moved  about  with  any  ease ; 
but  none  of  these,  so  far  as  we  know,  seems 
to  have  exhibited  a  type  of  aperture  which  in- 
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dicated  transition  to  an  exclusively  swimming 
habit.  These  shells  appear  in  our  subsequent 
remarks  among  the  geratologous  and  pathologi- 
cal types. 

The  shells  of  this  order  have  no  such  vari- 
ety of  form  in  the  paleozoic  formations  as  we 
have  described  in  the  Nautiloidea.  They  are 
close  coiled,  and  even  involute,  in  some  of  the 
first  forms  found  in  the  Cambrian. 

The  Belemnoidea  of  the  Jura  had  a  solid 
cylindrical  body,  called  the  guard,  attached 
to  the  cone-like  internal  shell,  and  partly  en- 
closing it.  Aulacoceras  of  the  trias,  as  de- 
scribed by  Branco,  is  a  transitional  form  with 
an  imperfect  guai'd,  which  frequently  contains 
fragments  of  other  shells  and  foreign  matter. 
This  demonstrates  an  important  link  in  our 
evidence,  that  this  guard  could  only  have  been 
built  by  some  external  flap  or  enclosing  sac, 
independent  of  the  true  mantle.  This  false 
mantle  must  have  enclosed  both  the  shell  and 
the  guard,  and  must  have  been  at  the  same 
time  open,  so  as  to  admit  the  foreign  materials 
which  Branco  found  built  into  the  substance  of 
the  guard.  One  of  the  straight  shells  of  the 
Silurian  Nautiloidea,  Orthoceratites  truncatus, 
regularly  breaks  off  the  cone  of  its  shell,  and 
then  mends  the  mutilated  apex  with  a  plug. 
Tliis  plug,  we  are  able  to  say,  is  the  precise 
homologue,  in  position  and  in  structure,  of  the 
guard  of  the  Belemnite.  Barrande  showed 
this  plug  to  have  been  secreted  by  external 
organs,  as  he  supposed,  —  two  arms  stretching 
))ack  from  the  aperture  like  those  of  Argo- 
nauta,  and  reaching  beyond  the  broken  apex. 
Tiie  dorsal  fold  of  Nautilus  is,  however,  a  secret- 
iug-organ  stretching  back  over  the  shell ;  and, 
as  the  probable  homologue  of  the  plug-secret- 
ing organ  of  the  Orthoceratites  and  the  guard- 
building  organ  of  the  Belemnoidea,  it  enables 
us  at  once  to  explain  how  the  Belemnoidea 
arose  from  the  Orthoceratites,  and  why  Aula- 
coceras had  an  imperfect  mantle.  This  fold, 
which  was  far  larger  among  the  ancient  Ortho- 
ceratites, would  have  been  necessarily  open  on 
the  ventral  side,  then  more  but  not  completely 
closed  in  Aulacoceras,  and  finally  completely 
closed  in  the  later  Belemnoidea,  and  able  to 
construct  a  guard  as  perfect  as  that  which 
they  carry. 

The  solid  guaid  of  these  animals  in  a  com- 
pact cylindrical  body,  such  as  they  were  known 
to  possess,  could  have  been  only  a  heavy  bur- 
den to  a  swimming  animal.  The  Belemnoidea, 
therefore,  were  not  pureh'  natatory ;  but  for 
these  and  other  reasons,  which  we  cannot  here 
discuss,  they  were  evidently  ground-swimmerst 
probably  boring  into  the  ijfiud  for  shelter,  or  as 


a  means  of  concealing  themselves  while  l^'ing 
in  wait  for  their  prey. 

The  old  view,  that  the  guard  could  have  been 
in  any  sense  a  *  guard  *  against  collisions  with 
i-ocks,  etc.,  in  their  wild  leaps  backwards,  is 
inadmissible  for  many  reasons.  The  most  ob- 
vious are  its  position  as  an  internal  organ,  its 
solid  structure,  and  its  weight.  We  think  it 
more  reasonable  to  suppose  that  it  might  have 
increased  the  liability  to  injury  from  collisions. 
In  tracing  the  Belemnoidea  to  the  Orthocera- 
tites we  have  simply  continued  the  labors,  and 
carried  out  more  fully  the  sagacious  inferences, 
of  Quenstedt  and  Von  Ihering. 

The  modem  Sepioidea  are  known  to  be 
almost  exclusively  swimming  tj'pes ;  and  the 
more  ancient,  normal,  flattened  forms,  and  their 
descendants  the  existing  cuttlefishes,  have 
flattened  internal  shells,  in  which  the  striae  of 
growth  are  remarkable  for  their  forward  inflec- 
tion on  the  dorsal  aspect,  due  to  the  immense 
comparative  length  of  this  side  of  the  aperture. 
Gonioceras,  a  well-known  Silurian  tj'pe  of  the 
orthoceratitic  Nautiloidea,  has  the  same  con- 
tours in  the  striae  of  growth  on  the  dorsum ; 
and  if,  as  we  think,  it  had  a  corresponding  de- 
pression in  the  aperture  on  the  ventral  side, 
in  similar  proportion  to  that  of  other  forms, 
the  a{)erture  must  have  been  transitional  to  the 
internal  shell  of  Paleoteuthis  Dunensis  of  the 
Devonian,  and  to  the  more  modern  forms. 
The  septa,  also,  of  Gonioceras,  have  similar 
curves  to  the  la^^ers  of  calcareous  matter  in 
the  interior  of  the  cuttlefish  bone,  which  we 
look  upon  as  aborted  and  retrogade  homo- 
logues  of  the  septa  of  other  forms.  Gonio- 
ceras connects  directly  with  a  series  of  less 
compressed,  straight,  orthoceratitic  shells  ;  and 
thus  the  independent  derivation  of  the  Sepioi- 
dea from  the  Orthoceratites,  among  the  shell- 
covered,  coniform  Tetrabranchiata,  is  probable. 
The  enclosure  and  suppression  of  the  shell  have 
already  been  predicted,  with  a  sagacity  which 
commands  our  highest  admiration,  by  Lankes- 
ter,  from  studies  of  the  embr3'o  of  Loligo  ;  and 
these  facts  carry  out  his  conclusions,  substi- 
tuting, however,  the  more  ancient  Sepioidea  for 
the  Belemnoidea,  with  which  Lankester  made 
his  compansons,  and  the  hood  for  the  two 
mantle-fiaps  which  were  imaged  by  him  as  the 
organs  which  enclosed  the  shell  and  formed 
the  shell-sac.  Most  paleontologists  have  con- 
sidered the  Sepioidea  and  Belemnoidea  as  more 
closely  allied ;  but  they  appear  to  us  as  two 
orders,  certainly  as  distinct  as,  and  perhaps 
even  more  widely  divergent  than,  the  Nauti- 
loidea and  Ammonoidea. 

Among  these  two  orders  we  recognize  many 


\ 


Fbbbuaiiv  Ip  1884.1 


SCIENCE. 


125 


t^xceptional  Ibnns,  —  such  as  the  S|>irulH 
among  Bclemnoidea,  find  among  Sepioidea  the 
octopods ;  and  wo  think  they  all  prove  our  po- 
sition, that  the  habitat  so  closely  accords  witli 
the  structural  changes  of  the  type  that  its 
purely  physical  aofcney  must  be  regarded  as 
the  etficient  and  direct  cause  of  Ihe  correlated 
changes  of  structure  which  distinguish  the 
different  orders  and  &ub-orders,  and  of^cn  of 
the  exceptional  genera  and  species.  We  will 
mention  Imt  one  of  these  exceptional  cases,  in 
some  respects  the  most  pertiueut.  —  the  exist- 
ing Ai-gonauta,  or  paper  nautilus.  Here  a  thin 
shell  secreted  by  the  mantle,  b^'  the  edge  of 
the  mantle,  and  by  the  two  pairs  of  long  dor- 
sal arms,  encloses  completely  the  animal  of  the 
female  alone,  the  male  being  naked.  As  a 
sexual  organ  for  the  protection  of  the  eggs  ;  as 
an  adolescent  and  adult  structure,  originating 
:it  u  late  stage  in  the  life  of  the  individual,  and 
not  in  the  shell-gland  of  the  embryo  ;  and  in  its 
microscopical  structure,  —  it  is  not  a  true  shell. 
or  similar  to  any  true  shell  among  (  ephalopothu 
Still,  in  form  and  iiosition,  and  as  built  in  part 
by  tluf  mantle,  it  is  a  homologue  of  a  true 
ehell,  and  has  in  part,  also,  the  functions  of  a 
true  external  shell,  and  ought  therefore  to 
support  or  refute  our  hypothesis.  It  belongs 
to  a  swimming  animal,  and  should  therefore 
have  the  sinus  and  a|>erture  and  striae  of 
growth  as  in  Nautiloidea  ;  and  these  it  certainly 
has.  We  can  ap|>eul  to  this  example  as  a 
most  convincing  exception  to  prove  the  rule 
that  the  shell  is  a  true  index  of  the  most  re- 
markable adaptive  structures,  and,  among  the 
fossils,  can  give  us  exact  information  of  im- 
|>ortant  ditferences  in  stnictme  and  habits. 

The  efforts  of  the  (irthoceratite  to  adapt 
itself  fully  to  the  requirements  of  a  mixed  habi- 
tat  gave  the  world  the  Xautiloidca  :  the  efforts 
of  the  same  tyjjc  to  become  completely  a  lit- 
toral crawler  developed  the  Ammonoidea.  The 
successive  forms  of  the  Belenmoidea  arose  in 
the  same  way  ;  but  here  the  ground-swimming 
habitat  and  complete  fitness  for  that  was  the 
object,  whereas  the  Sepioidea  represent  the 
highest  aims  as  well  as  the  highest  attainments 
of  the  Orthoceratites,  in  their  surface-swim- 
ming and  rapacious  forms. 

We  cannot  seriously  imagine  these  changes 
to  have  resulted  from  intelligent  effort ;  but 
we  can  fully  join  Lamarck,*  Cope,  and  Ryder, 
in  iuiagining  them  as  due  to  efforts  induce<l  by 
tlie  physical  requirements  of  the  habitat,  and 
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think  this  [K>sition  to  be  better  8Up[K)rted  by 
facts  than  any  other  hypothesis.* 

Confining  ourselves  to  the  Tetrabmnchiata, 
which  we  think  the  most  favorable  for  our  pur- 
poses, the  next  pmblem  presenting  itself  is 
whether  the  two  orders,  Nautiloidea  and  Am* 
monoid ea,  have  had  n  common  origin,  or  wheth- 
er thej^  bear  internal  evidence  of  Imving  had  a 
distinct  origin.  The  embryo  of  all  Ammonoi- 
dea, as  shown  by  tlie  author  in  his  '  Embryol- 
ogy of  the  fossil  cephalopods  of  the  Museum 
of  comparative  zoology/  and  since  confirmed 
b}'  the  more  extensive  re  sea  relics  of  Dr,  Bran- 
co,  is  the  little  bag-like  shell  lirst  discovered 
by  Saemanu.  This  is  attachetl  to  the  apex  of 
the  secondary  shell.  The  embryonic  bag  is 
called  the  protoconch  by  Professor  Owen  ;  and 
the  secondary  or  true  shell,  the  conch. 

There  is  no  protoconch  in  Nautiloidea,  as 
first  shown  by  Saeniann,  then  by  liar  ramie, 
and  subsequently  liy  the  author  and  Branco ; 
but  where  it  ouglit  by  have  been  attached  on 
the  apex  of  the  conch,  or  true  secondary  shell, 
tliere  is  a  scar,  first  demonstrate*!  by  Barrainle. 
The  view  brought  forwurJ  by  the  author,  that 
this  scar  indicated  the  former  existence  of  a  pro- 
toconch in  tlie  Nautiloidea,  h.as  been  opposed  by 
Ban-ande,  Branco,  and  several  authors,  on  the 
ground  that  the  cicatrix  demonstrated  the  ex- 
istence of  a  distinct  embryonic  form.  There- 
fore, acconling  to  Barrande,  the  Nautiloidea 
were  not  sinular  to  the  Ainijionoidca  in  their 
earliest  stages  of  growth,  and  must  have  been 
equally  distinct  in  origin. 

Our  (>resent  contribution  to  this  discussion 
is  simple  and  straight  n)rwanL  We  have  foun<l 
the  protoconch  in  several  forms  of  Orthoccra- 
tttes,  of  some  of  whicli  we  give  figures  ;  and, 
further,  it  can  probably  be  found  on  the  apex 
of  the  so-called  j^erfcct  shells,  ^iiieh  have  no 
scar  or  cicatrix.  These  were  discovered  by 
DeKoninck,  and  snpposccl  by  him,  in  his  *  Gal- 
ea ire  car  bonify  re  '  (^In?*.  dn  mus,  roy.  de  Bel- 
qique),  to  l)e  fat^d  to  our  cxjuclusion.  Having 
no  scar,  they  could  not  possibly,  according  to 
DeKouinck,  have  had  a  pmtocondi.  When 
the  so-called  perfect  apex  is  broken  otf,  the 
observer  will  probaldy  lind  that  tlds  apex  was 
the  shrivelled  remains  of  a  protoconch  which 
concealed  the  cicatrix  underneath,  as  in  Fig.  2. 
There  is  therefore  no  essential  difference  l>e- 
tween  the  embryos  of  the  Amtjionoidea  and 
tliose  of  the  Nautiloidea.     Thefe  are  some  of 
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minor  importance  which  we  cannot  <lisc»s&  here. 
These,  however,  do  not  interfere  with  the  facts 
of  general  agreement ;  and  there  is  great  proba- 
bility that  the  shell-covered  forms  of  all  kinds 
which  have  the  protoconch  —  namely*  the  an- 
cient and  modern  Gastropo<lii,  Tentaculitcs, 
and  the  ancient  Pteropoda,  and  all  the  radical 
forms  of  Cephalopoda  —  had  a  com- 
mon origin,  probably  in  some  cham-  f, 
berlcsa  and  septa  less  form  similar  \^ 
to  the  protoconch.     Von   Ihering 
has  already  designated  this  proto- 
type as  probably  TentacuHtes.     No 
exact  correspondent  to  the  proto- 
conch is  yet  known  to  us  ;  but  cer- 
tainly Tentaciilites  is  nearer  to  the 
protoconch   of   both   Cephalopoda 
and   Gastropoda    than    any   other 
known  ancient  form.  Fi«.  I. 

The  3'ouog  of  the  simplest  and 
earliest  of  Ammonoidca,  tlie  Nau- 
tilini,  have  in  varieties  of  two  spe- 
cies, as  shown  b}'  Barrande,  a 
straight  apex,  like  the  adult  shell 
of  Orthoceraa,  the  radical  of  the 
Naiitiloidea.       We    have    already  ^io.3. 

claimed  that  this  fact  wtus  sufllcient 
to  prove  the  high  probabihty  of  a 
caramon  origin  from  a  straight 
shell  like  Orthoceras   for  both  of  ,-^ 

these  orders;  and  we  are  now  able 
to  reiterate  this  conclusion,  and  to 
meet  the  objections  of  the  great 
paleontologist  Barrande,  and  his 
supporters^  more  effectuaUy  than 
ever  before. 

Goniatites  compressus,  sp.  Bey- 
rich  (Sa7id.  verst.  Nasaan,  p\.  H, 
§g.  4),  is  a  shell  which  ditfers  from 
all  other  Ammonoidea  in  an  essen- 
tial and  highly  important  charac- 
ter. The  septa  have  no  inner  lobe. 
The  V-shaped  annuhir  lobe  which 
occurs  in  all  the  Ammonoidea  ex- 
cept the  Nautilini  is  also  absent  in 
this  species.  What  is  more  to  the 
point,  this  shell  has  the  sutures  of 
a  true  nautiloid,  since  it  has  the  ^J' 

dorsal  saddle,  in  place  of  the  dor-  i>>  ^     - 

su)i  lobe,  of  the  sutures  of  its  near- 
est allies,  \i\\e  Nautilini,  and  all  of  the  re- 
maining Amijnonoit.lea.  Goniatites  am  bi  gen  a 
Barr.,  of  the  r)Silorian,  ih  a  close  ally  of  this 
Devonian  speci^fs,  and  the  two  are  tbe  only 
Anamonoidea  wli.  it'h  arc  not  truly  nautilian  in 
form.  The  whorrl^  ^^'^  ^^  contact;  but  there 
is  no  impi-essed  W^"^»  ^*^^^  "*^  snlural  lobes 
on  the  dorsum,  as  b^t^  ^^'^^^  nautilian  shells.     On 


the  contrary,  they  are  purely  gyroceran  forms, 
with  rtmuded  dorsum  and  HUlural  saddles  iti 
place  of  lobes.  All  of  the  Nautilini  and  G. 
eompressus  also  have  the  sej^ta  concave,  as  in 
the  Nautiloidea,  in  place  of  the  ctmvex  char- 
act<?r  of  the  septa  in  later  Amrmujoidea.  Ab 
doubts  mav  disturb  the  mind  as  to  whether  G. 


?fi'  > 


m/ii 


fif  r  ^  \  nViVV'Vi 


4 


riu.  4. 


Km,  «. 


i^ 


Fi«. 


Fio.  &. 


I-'iu.  1^  — Aapecl  of  thts  nprit  of  tUt  cofteh  In  OrUi.  niigub  PlillL,  mhmt  ttie  |irolu« 

cujicb  liii*  hvvtk  ahcd  In  tbc  URual  inntini'T.    fr^  ct>nch  or  sheU  of  the  fttMst; 

<*,  dculrlx. 
Flu.  ".  —  Aept'Ct  of  tht?  npez.  ttftcr  thr  prudnonrh  baa  been  dj^cldniUUv  tiroXea 

off,  fracturing  the  outer  •hell,  »r-  *he  clenlrtx.     b  r,  ikm  btrftjrB. 

FJOft.  »-5.  — Apt'i  ftii4  protoconch  -  »<»«  Mutiat.  from  Ute  fronts  ■(di», 

und  Ahovu.    ci,  prot^.KN.iirii :  ^.  ^. 
FloUr  0,  7.  — Another  in  t. 

u  &,  ju  before.    Tli-  '•• 


V    th' 


u^iiU'iiCii  kiiML  U  uiutol  tiHVc  b^^^ji  lUc  nbcll 
'Oiild  Dot  bttv«  bcL^n  a  mt«7<»  plug,  aa  ^muttU'-d 


eompressus  is  an  ammonoid  at  alt,  we  recom- 
mend a  comparison  of  this  shell  with  Uie  young 
of  Goniatites  fecnndus  of  Barramks  which  is 
a  miniatui*e  copy  made  by  heredity. 

Hactrite3  \h  a  perfectly  straight  form,  simi- 
lar to  these  Goniatites  in  very  important  char- 
acteristics, especially  the  siphon  and  septa. 

Tliis  same  genus  iucludes  straiglit  oone&  like 
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Orthoceras  pleurotomuin  Barr.  (^^i/st,  siL^  pi. 
29i\),  which  are  imtleaiably  tratisitions  to  true 
Orthocoras  in  thfir  striae  of  growth  ami  posi- 
tion of  siphon.  There  is  therefore  convincing 
evidence  in  the  structures  of  these  Cambrian 
shellft  that  the  Ammonoidea*  with  their  distinct 
embryos,  arose  from  the  ortiioceran  stock,  and 
passLHl  through  a  series  of  forms,  in  times, 
j>erhrip8,  preceding  the  Cambrian,  which  were 
parallel  to  those  characteristic  of  genetic  series 
among  Xautiloidea;  viz.,  straight,  arcuate, 
gyroceran,  and  nautilian. 

The  researches  of  Emmons  and  I^Iarcou  in 
this  cotnitry,  and  the  discovery  of  ten  thonsaod 
feet  or  more  of  stratified  rocks  under  the  Cam- 
brian by  the  IT.  S.  geological  survey,  and  the 
inferences  of  Bigsby  from  the  extended  stydy 
of  Silurian  and  Devonian  fossils,  arc  begin- 
ning  to  place  the  probable  existence  of  a  pre- 
paleozoic  penod  beyond  question,  in  spite  of 
the  really  grand  opposition  and  world-wide 
researches  of  Barrande,  The  study  of  the 
tetrabranchs  teaches  us,  that,  when  we  lirst 
meet  with  reliable  records  of  their  existence, 
they  are  already  a  highly  organised  and  very 
varied  type  with  many  genera,  and  that  the 
name  "paleozoic/  as  applied  to  these  tirst  rec- 
ords, is  a  misnomer.  There  was  a  protozoic 
period  ;  nnd  tlie  tetrabranchs,  like  their  succes- 
sors, rcrtainlj-  must  have  had  ancestors  which 
preceded  and  generated  them  in  this  period, 
but  of  which  we  are  at  present  necessarily  igno- 
rant. Whatever  the  future  may  have  in  store 
for  US  we  cannot  now  predict ;  but  at  present 
the  search  for  the  actmil  ancestral  form*  though 
necessary,  is  neveilhcless  not  hopefnb  We 
j2an,  liowever,  rely  upon  the  facts  of  emhry- 
""ilogy,  and  predict  without  fear  of  faOure,  that, 
rhen  our  k  ow ledge  makes  tins  prototypical 
form  known,  it  will  have  a  decided  resem- 
blance in  structure  and  in  aspect  to  the  earlier 
Binges  of  the  shell  as  observed  in  the  fossil 
cephalopods. 


SCALES  OF  COLEOPTERA. 

SoMB  of  the  more  iirteres(tng  forms  of  scales  f>f  Cole- 
optcra  deacrihod  hi  the  paper  by  Dr.  George  DlTmnock, 
noUced  in  Science,  t  455,  are  shown  in  the  anufxeil 
figures.  The  scales  of  the  carpet- beetle,  Anthremis 
?«eropliularlae,  and  of  Uie  museum  pest,  A.  variua  (fig, 
1 ),  resemble  in  general  form  those  of  many  Lepidop- 
l«ra,  u  do  also  the  scules  of  Valgus  squamiger  (fig.  ,3). 
The  scales  of  V.  squamigerare,  however,  hairyt  in  fact, 
almost  shaggy.  The  scales  of  Hoplia  coenilea  (fig.  2) 
vary  from  round  to  lanceolate,  tho»c  of  the  dorsal  sur- 
face being  transparent  yellow  when  viewed  by  trans- 
mitred  light,  and  blue  hy  reflected  light.    Those  of 


the  ventral  surface  are  purplish,  purph*h  red.  red, 
bluish,  and  colorless  by  trausniitted  light,  while  by 
reflected  light  they  are  silvery  wlule,  with  at  times  a 
tendency  to  metallic  green.  The  ^ii-ales  of  fhe  dorsum 
are  smooth,  filled  widi  fine  reticuhttions  (fig.  2,  d), 
hut  those  of  the  ventral  portions  atid  of  the  tip  of  the 


Fio. 


KiiJ.  a. 


Fifj. 


Fill.  .=>. 


Fig.  T. 


Via.  n. 


Fig,  1,  — Senl!r«^  of  Anthrona*:  «j,  of  A.  »cropbuliirla(* ;  b, 
&rratigerri  e»n  partfoD  fif  an  clj'tron;  c;,  sc»)c>»  of  A. 

vnriu».     i  ,t    a  imd  r.  W)  diiini,;  6,  M  (lljim. 

Flo.  2.  — Sh  1 1 1  la  t?!cieru  tea ;  a,  from  fly  iron;   6,  from 

tUuliT  «lil<-  *'i  Mii'iivx;  f%  from  f<?raur;  d,  ftnt?  structure  to  bo 
ftcoi*  tn  a,  Willi  tdirli  powtT*.  EnlArgenu'nt ;  n,  b^  iitid  <*,  100 
dlain.;  d,  5fK>  tilnra. 

Fia.  3.  —  ^foa^e  of  Vatirut  #utiamigcr.    Eiilftr^ed  IW>  «liam. 

Ff«,  4.  — lUfrert'nt  Unwn  oi  *i:»ti!a  from  C^nluolopidtua  nibrt* 
pen  nth.     Knlnrfred  100  dlum. 

Fit>,  9.  —  Boilea  of  Alau«  ooulntut !  a,  brown  ♦calr;  b  and  c,  por- 
Lion*  of  wfaltc*  icales  to  aliow  crOM'biU}d>;  d,  imnHXvne  ice* 
tloti  of  a  brown  ecalfl.  EulnrpiiDem:  <t,  lou  diam.;  b  timl  c, 
SDOdiiim.;  d,  QOOdUiin. 

Fio.  0. —Scale*  and  lifttr  of  Plltin*  ?  ruLtlot :  a  mid  6.  •«&!('«  from 
elytron;  c»  hair  from  elytron,     Enlnrgii'd  100  dlara. 

Fio,  7.  —  Scale  of  Hy tim  robinlno,    Ktilar^c'd  l(Ki  lUani- 

Fig.  8.—  t^calc*  of  Kntimut  ImncHalUr  on  a,  b,  and  c,  verlittoJ 
IJncs  tnd1cal«  blue,  horizontuf  Unefe  )ndlcnt<^  carmine  red,  and 
oblique  Ifnt^  yeUow;  where  two  kind*  of  Mni'*  era**,  one 
color  ifl  tinged  wlih  the  oth«ir;  on  d  ard  e  Ihc^  fine  lint"*  roprfi'- 
fivnx  the  finer  ttrlatloa  of  the  Inner  layer  of  the  tcjiJea.  Kn- 
largemcnt :  a,  A,  and  c,  100  dlam. ;  d  and  «,  dOCI  dlam. 

alwlomen  are  covered  with  fine  hairs  representing  Ui© 
hmnches  of  the  ordinary  hairs  of  searabaeidous  bee- 
tles. The  scales  of  Chak*olepidnis  mbripcnnls,  an 
elaterid,  are  transparent  browii  when  seen  by  trans- 
tjiitted  light,  but  by  reflected  light  appear  bronzed 
blue,  green,  or  red.  Their  form  \s  seeti  in  fig.  4. 
The  black  and  white  scales  of  Alaus  oculatiis  (fig.  6), 
which  give  rise  to  the  entire  figuration  of  that  curi- 
ottsly  marked  elatcrld,  atihoitgh  not  of  eBpecially  pe- 
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culiar  form,  are  very  interesting;  because,  in  the  white 
ones,  the  striations  of  the  outer  lamina,  which  form 
the  corrugations  seen  in  sections  of  the  scales  (fig. 
5,  d)j  are  longitudinal,  while  the  lower  lamina,  or 
lamina  toward  the  insect,  although  smooth,  shows 
transverse  bands  (fig.  5,  6,  c).  In  the  fact  of  their 
corrugated  surfaces  being  turned  away  from  the  in- 
sect, the  scales  of  Alaus  and  of  some  other  Coleoptera 
agree  with  the  scales  of  Lepidoptera  and  Diptera. 
The  2-7  pointed  scales  of  Ptinus  (fig.  6),  which  are 
nestled  amongst  its  hairs,  resemble  in  a  general  way 
the  plumules  of  some  Lepidoptera.  Most  of  the  col- 
oration of  the  well-known  locust-borer,  Clytus  robi- 
niae,  is  due  to  scales  (fig.  7),  which  are  of  a  form  not 
rare  in  the  longicom  Coleoptera. 

The  Rhyuchophora  or  Curculiouidae  are  the  bee- 
tles on  which  scales  most  generally  occur,  and  where 
they  present  their  most  brilliant  coloration.  The  dia- 
mond beetle  of  South  America,  Entimus  imperialis, 
often  sold  by  jewellers  on  account  of  its  brilliancy, 
has  scales  (fig.  8)  and  hairs  which  present  to  trans- 
mitted light  various  colors  —  usually  red,  blue,  and 
yellow ;  often  all  three  colors  with  gradations  between 
them  —  on  a  single  scale.  By  reflected  light,  or  upon 
a  black  surface  like  that  of  the  beetle  itself,  the  pre- 
vailing colors  are  green  and  purple.  The  colors  which 
are  indicated  by  the  direction  of  the  lines  on  the  fig- 
ure (fig.  8  a,  c)  are  those  seen  by  transmitted  light. 
When  highly  magnified,  these  scales,  besides  other 
structural  characters,  show  a  ver>'  tine  striation  (tig. 
8,  (Z,  e),  sometimes  in  one  direction  on  one  part  of 
the  scale,  and  in  another  direction  on  another  part. 
This  fine  striation  is  probably  the  cause  of  the  bril- 
liant coloration  of  these  scales. 

All  the  brilliant  coloration  of  scales  of  Coleoptera 
appears  to  be  due  to  interference  of  light,  either  by 
fine  striation,  or  by  superposed  delicate  lamellae;  as 
can  be  proved  by  wetting  the  scales  with  chloroform, 
when  the  color  disappears,  only  to  reappear  as  soon  as 
the  clilorofonn  is  evajwrated.  Most  of  the  scales  of 
Coleoptera  contain  air;  and  this  air,  together  with 
the  background  formed  by  the  coloration  of  the  in- 
sect itself,  gives  rise  to  the  various  changeable  hues 
seen  in  most  of  the  Coleoptera  which  have  scales. 


MICROBES.^ 


NoNK  of  the  organic  substances  which  form  an 
essential  part  of  our  sustenance,  and  are  useful  in  a 
thousand  ways,  can  be  kept  for  more  than  a  few 
days :  fermenting  and  spoiling,  they  are  the  despair 
of  the  economists.  In  this  decomposition  the  sub- 
stance becomes  filled  with  an  immense  number  of 
very  minute  organisms.  How  can  a  liquid,  like  milk 
or  soup,  free  from  all  foreign  germs,  become  invaded 
in  a  few  hours  by  these  innumerable  legions  of  mi- 
crobes ?  The  first  hypotliesis  suggested  is,  that  all 
these  organisms  are  the  result  of  the  decomposition, 
and  that  they  are  produced  spontaneously  at  the  ex- 
pense of  the  altered  substance.    This  is  the  theory 

»  By  Dr.  II.  FoL  of  Geneva.    Translated  f^om  the  Jownal  de 


of  spontaneous  generation,  so  vigorously  maintained 
by  Pouchet ;  and  it  is  certainly  one  of  the  greatest 
of  Mr.  Pasteur's  good  ofiSces,  that  he  has  refuted  one 
by  one  the  arguments  of  the  supporters  of  this  attrac- 
tive theory,  pursued  them  to  their  last  defence  with 
his  invincible  logic  and  his  unexceptionable  experi- 
ments. 

Tlie  fermentation  is  produced  by  the  microbes;  and 
these,  by  a  wonderfully  rapid  propagation,  are  derived 
from  germs  carried  by  Uie  air,  or  adhering  to  the 
vessels  wlilch  liold  the  fermentable  liquids.  The  dili- 
gent researches  of  Mr.  Miquel  show  that  the  com- 
paratively pure  air  of  the  suburbs  of  Paris  holds 
from  a  hundred  and  fifty  to  a  thousand  living  germs 
per  cubic  metre.  In  a  hospital  at  the  centre  of 
the  capital,  each  cubic  metre  of  air  contains  from 
five  thousand  to  thirty  thousand,  according  to  the 
season.  Although  these  figures  appear  prodigious, 
they  are  nevertheless  very  small,  compared  to  the 
number  of  spores  which  cling  to  all  the  solid  objects 
surrounding  us.  A  simple  cleansing  is  powerless 
to  remove  them :  only  fire  or  strong  antiseptic  sola- 
tions  can  destroy  them.  A  fermentable  liquid  can 
be  preserved  indefinitely  if  it  is  protected  from  all 
microbes;  but  it  is  easily  seen,  after  what  we  have 
just  said,  how  difiScult  it  must  be  to  obtain  this  per- 
fectly insulated  state.  All  these  lower  vegetable  types 
are  found  in  two  forms,  —  1°,  the  vegetative  or  active 
form;  and,  2°,  the  passive  form,  that  is,  the  spores, 
which  play  here  a  part  analogous  to  that  of  seeds  in 
plants. 

In  the  active  state  most  microbes  show^  little  en- 
durance; many  species  cannot  stand  a  drying  of  any 
duration ;  and  in  moisture  a  temperature  of  70**  to 
80°  C,  continued  for  two  or  ihi-ee  hours,  destroys 
them  almost  without  exception.  Spores  are  more 
hardy:  boiling  water  does  not  kill  them;  but,  for  this 
purpose,  water  must  be  heated  to  120°,  130°,  and  even 
160°.  When  dry,  the  spores  do  not  succumb  to  a 
temperature  below  180°  to  200°;  and,  according  to 
Mr.  Fricz,  cold  of  110°  has  no  efifect  upon  them.  To 
disinfect  clothing  without  buniing;  would,  then,  be 
an  impossibility,  if,  fortunately,  Mr.  Koch  had  not 
discovered  that  the  germs  cannot  resist  the  action 
of  a  continued  current  of  steam  at  a  temperature  of 
100°. 

It  is  peculiarly  diflScult  to  protect  a  liquid  from  all 
germs,  or  to  destroy  all  those  which  have  penetrated 
it ;  however,  it  is  possible,  and  the  liquid  is  then  said 
to  be  harren.  Certain  soups  are  prepared  in  this 
way  that  they  may  be  sown  with  very  small  particles 
of  substances  containing  the  microbes  to  be  studied; 
and  thus  the  desired  species  obtained,  to  the  exclu- 
sion of  every  other.  Laboratories  devoted  to  these 
studies  annually  distribute  hundreds  and  thousands 
of  litres  of  these  soups. 

The  organisms  which  here  claim  our  attention  be- 
long to  three  families,  all  allied  to  fungi, — moulds, 
yeasts,  and  microbes  proper.  Each  kind  of  fermen- 
tation is  produced  by  a  certain  species  of  these  small 
organisms,  and  takes  place  only  if  the  species  Id 
question  is  present  in  the  liquid,  from  the  beginnfng 
of  the  fermentation,  in  sufiicient  numbers  not  tote 
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boked  by  othor  species,      Tlius  the  mycodemi  of 

ine  is  found  In  abundaiict^  in  tbe  tlowerof  tlie  bit- 
ter grajie,  and  id  naturally  scattert;<i  In  tlie  must  wiilcii 
flowi  frmn  the  preaa.  In  Japan  the  vine  grows  with 
wonderful  rapidity,  and  bears  magnificent  grapes;  but 
the  mycoderm  h  lacking^  and  tlie  fermentation  pro- 
duced by  the  olh^r  microbes  yields  only  au  undrink- 
able  licjiald.  The  liakers  and  brewers  know  very  well 
how  to  introduce  inrn  their  dough  and  must  the 
species  needed.  Without  microbes,  milk  would  not 
«^ur<lle,  cheese  and  vinegar  would  be  miknown;  the 
vegetable  d^l>rt«  would  not  decompose,  and  there 
pWonld  be  no  biam.     Some  one  has  caJeulateil  that  a 

Tarn  of  soil  contains  a  million  of  these  little  crea- 
t tires.  We  are  *o  aoeu»tome<l  to  asuociate  the  word 
*  mlerohes  *  with  the  moat  dreaded  diseases,  that  we 
lose  sight  of  the  important  part  they  play  iu  nature. 
We  can  confidently  say  tliat  ihelr  suppre-^sion  would 
cumpietely  overthrow  the  present  order  of  things. 

The  power  of  caminf^femientationsi  is  certainly  one 
of  the  most  curious  phenomena  which  tiiese  lower 
*  vegetable  types  present.  Thrs  power  beJongs  only  to 
certain  species,  Mr,  Pa&teur  was  the  finiit  to  discover 
that  certain  microbea  live  in  the  air,  and  breathe  like 
animals:  these  do  not  produce  fermentation.  Others 
live  only  when  protected  from  the  air,  and  cause  fer- 
rrjciilatjon  in  the  matter  which  eontains  them,  To 
these  two  clai^ses  there  bus  recently  l>een  added  a 
third,  amphibiouii  microbes,  simply  vegetating  wiiile 
in  the  air,  and  producing  femien tuitions  only  when 
the  air  is  withdrawn.  Fermentation  thua  seemsj  lo 
he  a  kind  of  re<^piration.  The  yeasts  decompose 
liquids  in  order  to  obtain  products  rich  in  oxygen, 
will  eh  take  the  place  with  them  of  respirahle  air. 
These  fads  are  highly  important  in  explaining  the 
mechanism  of  diseases. 

In  short,  from  a  practical  point  of  view,  we  may 
divide  microbes  into  three  classes,  —  those  which  are 
useful,  lliose  which  seem  to  have  no  effect,  and  those 
which  are  positively  iiarmful.  We  have  already  men- 
tioned the  first  class;  the  second  are  very  numerous; 
for,  to  say  nothing  of  the  many  species  which  inhabit 
all  the  recesses  of  natuie.  and  concern  us  only  very 
Indirectly,  we  undoubtedly  support  <iuantitie8  of  them 
in  the  cavities  of  the  surface  of  our  bodies  and  nf  c»ur 
digestive  CJinah  Nothing  equals  the  astonishment 
and  confusion  of  very  solicitous  persons^  when,  by  a 
turn  of  the  band,  the  micrograph  shows  them  all  the 
various  forms  wldch  live  at  their  expense.  They  are 
atl  kinds,  from  the  harmless  Spirillum  in  the  saliva 
to  the  Leptothrix,  whicli  is  the  most  active  agent  in 
the  decay  of  teeth.  But  all  this  is  on  the  surface: 
the  interi<»r  of  our  bodies  is  completely  free  from 
Uietn;  and  it  may  he  said  that  in  our  orgatiiieaiion 
every  means  is  taken  to  defend  the  entrance  to  the 
organs  from  ordinary  microbes,  and  to  remove  them 
If  ihey  succeed  in  forcing  entry.  There  Is,  how- 
ever, a  certain  number  of  species  which  have  the 
8«d  [privilege  of  being  able  to  penetrate  and  support 
themseires  in  the  body  of  a  subject  predisposed  lo 
receive  them.  The  microbe  of  septaecemia  enters 
only  through  an  open  wound,  wiiile  those  of  tu- 
bereidosif*  and   leprosy   attack  directly  tiie  lungs  or 


mucous  membranes  of  the  persons  afflicted.  The 
surfaces  of  the  lungs  and  of  tlie  alimentary  canal 
seem  lo  be  the  customary  points  of  attack  for  the 
orgajiisms  which  cause  various  infectious  diseases. 

Our  organization  is  like  that  of  a  civiliT^ed  nation, 
whose  citizens  are  represented  by  our  cells.  The 
skin  becomes  broken  (tlie  wall  of  China  discloses  a 
breach),  and  immediately  there  are  hordes  of  savage 
microbes  which  enter,  at  strife  with  the  national  sol- 
diers (our  cellular  tissues).  The  microbes  multiply, 
and  scatter  around  a  poisonous  liquid ;  the  cells  com- 
bine, and  try  lo  starve  their  dreaded  enemies  and  to 
repair  the  breach.  The  battle-field  is  small;  but  the 
victory  is  warmly  contested,  and  the  sight  has  it-s  ex- 
citing aspect.  The  result  of  the  struggle  depends 
on  the  number  of  combatants  and  on  the  energy  of 
the  comijeting  forces.  The  antiseptic  treatment  r»f 
wounds,  as  at  present  skilfiUly  used  by  Professors 
dulliard  and  ReverdJii,  and  Dr.  A.  Reverdin,  aims  to 
reduce  as  much  as  possible  the  numljcr  of  microbes 
w  hich  enter,  and  to  retard  their  development;  for  no 
one  familiar  w ilh  the  subject  wouhl  think  It  possible 
to  entirely  exclude  them,  How^  interesting  it  would 
be  to  trace  tlie  eve  Jits  of  the  contest  between  the 
organism  and  its  invaders  in  the  case  of  an  epidemic 
disease!  Science^  we  hope,  vvill  soon  be  in  condition 
to  give  us  this  history. 

The  diseases  w  hich  have  been  traced  with  certainty 
to  parasites  are  as  yet  few  in  number:  they  may  be 
counted  on  the  fingers.  To  discover  the  nature  of  a 
iliseaiie,  there  must  be  a  uniformity  of  experiments 
and  evidence,  id  which  the  public,  and  even  the  ma- 
jority of  specialists,  take  no  account  Nothing  is 
easier  than  to  examine  with  a  microscope  small  parts 
of  the  various  organs  of  a  dead  body,  and  attribute 
the  fatai  disease  to  the  microbes  found  under  these 
circumstances.  These  would-be  discoveries,  soon 
disproved,  have  only  the  effect  of  causing  the  ptibllc 
to  mistrust  useful  investigations,  and  cast  undeserved 
discredit  on  serious  work  |>erfnrnied  in  the  most 
methodical  manner.  To  know  a  parasitic  disease,  it 
is  not  enough  to  have  seen  the  pathogenic  microbe: 
it  must  have  been  removed  from  the  other  microbes, 
and  cultivated  through  a  long  series  of  generations 
in  sterilized  soups;  animats  must  be  inoculated  at 
various  times  with  these  pure  types,  and  each  time 
ali  the  symptoms  of  the  disease  whose  cause  is  sought 
must  be  observed.  In  this  way  Mr.  Koch  has  re- 
vealed the  microbes  of  charbon  and  tuberculosis;  and 
these  discoveries  have  been  granted  to  science,  after 
i>eing  examined  by  a  number  of  investigators,  among 
them  Professor  d'Espine,  Long  and  very  careful 
cultivation  was  necessary  to  show%  after  Dr.  Hal- 
ten  hofFs  interesting  paper  on  this  subject,  that  the 
juice  of  the  jequtritu  owes  its  extremely  virulent 
properties  only  to  the  microbes  whlcli  it  contains. 
We  know  quite  satisfactorily  the  organisms  which 
produce  leprosy,  erysipelas,  and  symptomatic  char- 
bon; but  for  diphtlieria,  typhus,  inteimittent  fevers, 
anrl  many  other  diseases,  the  agents  are  still  undis* 
covered. 

Intermittent  fevers  afford  a  good  example  of  how 
easily  errors  arise  and  spread.    They  were  at  first,  and 
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without  siiflScieiu  evidence,  said  to  be  caused  by  the 
palms,  —  comparatively  high  vegetable  types,  per- 
fectly innocent  of  the  crime  of  which  they  were 
accused.  Late  investigations  point  to  a  bacterium 
of  elongated  form  as  the  cause,  but  the  proofs  are 
still  insufficient.  To  learn  to  recognize  the  enemy  is 
certainly  the  most  necessary  thing  to  be  done,  but  it 
is  only  half  the  task :  we  must  then  leam  to  resist 
it.  The  more  or  less  effective  means  of  combat 
which  have  been  employed  up  to  the  present  time 
have  aimed.  1^,  to  prevent  the  dissemination  of  dan- 
gerous microbes;  2^,  to  make  the  organism  unsuit- 
able for  the  propagation  of  the  intruders;  3°,  to 
retard,  as  far  as  possible,  the  growth  of  those  which 
have  entered,  in  order  to  give  the  organs  opportunity 
to  throw  them  off.  The  first  of  these  measures 
engrosses  the  attention  of  the  hygienists:  hospitals, 
quarantines,  and  disinfectants  are  among  the  means 
employed.  I  will  not  enter  upon  a  subject  which 
touches  so  many  disputed  questions,  but  will  confine 
myself  to  noticing  certain  facts  and  to  rectifying  cer- 
tain very  wide-spread  errors.  Regarding  infection, 
the  nose  is  a  poor  guide;  for  the  experiments  of  Mr. 
Miquel  show  very  distinctly  that  substances  in  a 
state  of  putrefaction,  so  long  as  they  are  moist,  do 
not  emit  living  germs.  The  water  of  the  Paris  sewers 
holds  eighty  million  microbes  per  litre;  and  yet  the 
air  of  the  sewers  contains  only  eight  hundred  or  nine 
hundred  germs  per  cubic  metre,  about  one-tenth  the 
number  found  in  a  hospital.  By  inoculating  a  rabbit, 
it  was  shown  that  these  germs  are  perfectly  harm- 
less. Tlie  moist  earth  does  not  give  out  living  organ- 
isms to  the  atmosphere.  On  the  contrary,  the  dust  of 
our  rooms,  which  we  do  not  at  ail  mistrust,  shows 
about  two  millions  of  these  living  germs  per  gram. 
The  bacteria  of  intermittent  fevers,  which  vegetate 
in  the  soil  of  the  Roman  Campagna,  begin  to  spreati 
in  the  air  and  to  become  dangerous  only  when  the 
soil,  dried  by  a  scorching  sun,  is  raised  by  the  wind  in 
the  form  of  dust.  It  would  be  easy  to  multiply  ex- 
amples, and  to  prove,  that,  in  point  of  hygiene,  we 
must  be  guided  by  sense  rather  than  by  smell.  We 
have  as  yet  but  begun  this  kind  of  study;  for  how 
docs  this  total  number  of  germs  which  the  air  or 
water  holds  interest  us  ?  We  would  prefer  to  know 
the  number  of  dangerous  germs.  The  pn^jwrtions 
would  doubtless  be  ver}'  different  from  those  which 
concis*^  analysis  affords. 

Until  we  are  lK»ttor  informed,  we  shall  do  well  to 
push  cleanliness  to  an  extreme,  and  especially  to 
put  little  trust  in  disinfection.  The  number  of  sub- 
tances  which  are  less  injurious  to  man  than  to  mi- 
cro-parasites is  very  small.  The  best  disinfectant  is 
perfectly  useless  if  too  weak  a  dose  l)e  used.  For 
each  of  these  substances  there  is  one  proportion 
which  will  destn>y  the  germs,  and  another  which 
will  arrest  their  vegetation  but  not  destroy  them. 
This  last  dose  is  the  one  with  which  we  are  generally 
obliged  to  content  ourselves.  The  exixMiments  of 
Mr.  Koch  and  Mr.  Miquel  show  that  the  narcotic 
effect  K^gins  to  be  effective  on  nncrol>es  only  when 
the  substance  in  which  they  are  vegetating  contains, 
among  a  thousand  parts,  l>5  parts  of  alcoh«)l,  or  70  of 


borax,  or  10  of  salicylate  of  soda,  or  3.2  of  pbenic 
acid,  or  5  of  quinine,  or  0.6  of  bnmiine,  or  0.07  of 
bichloride  of  mercury,  or  0.05  of  oxygenated  water. 
Certain  of  the  substances  indicated  are  useful  in 
these  doses;  while  others,  as  bromine,  are  impracti- 
cable. But  especially  let  us  not  forget  that  the  result 
is  not  a  radical  disinfection :  it  is  merely  a  momentary 
weakening.  Is  it  still  needful  to  insist  on  tlie  use- 
lessness  of  too  mild  doses  ?  We  are  constantly  seeing 
pbenic  acid  used  at  less  tlian  one  in  a  thousand  parts 
with  the  sole  effect  of  creating  a  mistaken  sense  of 
security.  Let  me  mention  another  almost  unknown 
antiseptic:  essence  of  terebinthine,  according  to  Mr. 
Koch,  arrests  the  vegetation  of  microbes  in  a  dose 
of  TToTiiF,  a  quantity  easily  endured  by  man. 

All  these  hygienic  precautions  are  bristling  with 
difficulties.  How  convenient  it  would  be  to  let  the 
microbes  live  and  to  protect  our  bodies  fn>m  their 
influence!  Unfortunately  we  know  but  one  way  to 
effect  this:  it  is  based  on  a  remark,  made  long  ago, 
that  certain  diseases  can  be  retaken  only  after  many 
years,  and  that  this  freedom  may  be  obtained  by  con- 
tracting the  disease  in  a  very  mild  form.  This  is  the 
principle  of  vaccination,  and  also  of  inoculation,  em- 
ployed by  Mr.  Pasteur  on  certain  animals.  Tlie  mat- 
ter inoculated  contains  the  microbe  of  the  disease 
from  which  we  wish  to  protect  the  subject,  but  modi- 
fied by  a  special  cultivation :  it  is  a  virus  weakened 
according  to  the  methods  of  Mr.  Toussaint  and  Mr. 
Pasteur.  We  touch  here  upon  a  question,  at  present 
much  contested,  in  reganl  to  the  regularity  of  specific 
forms  of  these  ver>'  low  vegetable  types.  Mr.  Zopf 
and  the  school  of  Munich  believe  that  the  most 
harmless  species  can,  under  certain  circumstances, 
be  changed  into  dangerous  ones,  and  vice  versa. 
Tlie  school  of  Berlin  thinks  that  artificial  modifica- 
tions are  only  transient  and  momentar}',  and  that 
the  sjwcies  may  Ikj  considered  invariable.  However 
this  may  be.  It  is  certain,  that,  if  the  inoculations  of 
Mr.  Pasteur  have  no  great  practical  imiK)rtance  in 
their  present  form,  they  at  least  have  a  considerable 
theoretical  value.  We  may  hop<?  that  the  time  will 
come  when  it  will  l>e  possible  to  vaccinate  for  all  dis- 
eases which  can  seldom  be  taken  a  second  time. 
Who  knows  if  it  will  not  end  by  discovering  the  na- 
ture of  the  influence  whieh  the  parasitic  invasion 
exerts  on  the  tissues  of  our  IkkHcs,  and  in  obtaining 
the  same  result  in  a  more  direct  way  without  inocu- 
lation ?  When  we  consider  the  pn^gress  of  science 
in  the  last  half  of  the  present  centur>',  we  venture 
no  longer  to  answer,  *  Impossible.* 


THE  WATER-PORES  OF  THE  LAMELLI^ 
BRANCH  FOOT. 

In  1817  Cuvler  showed  that  in  Aplysia  there  was  a 
closed  vascular  system,  and  claimed  the  same  for  all 
MoUusca.  His  view  was  followed  till  1S45,  when 
Valenciennes  and  others  described  in  many  lameUi- 
branchs  pores  which  passed  through  the  foot  to  Intro- 
duce water  Into  the  lacunar  tissue,  where  the  blood 
circulates.    Tliis  view  found  general  acceptance»  and 
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was  tnugljt  by  Siebold,  Huxley.  Gejarenbaur,  Semper, 
CU!.  U<?c'<»nt1y  dmcuBston  of  tbe  subject  has  been  re- 
opeiiett  by  rbe  iippearance  of  rumierous  paper*.  Mr. 
Ju»lti!»  Carrlfere  in  several  papers  luaintaiiis  lliat  tio 
port  aqui/eri  exist  in  tbe  lamclli branch  fooL  Her- 
mann Gri«sbacb,  last  spring,  hi  a  careful  paper 
{Zeitucfir,  tolM,  zool.f  38),  reviewetl  tlio  whole  subject, 
aixidyhig  by  sections  arid  hijectlons,  antl  t'cmclu(lf*d 
that  tbe  mollnscan  vascular  system  was  not  closed, 
that  the  blood  wandered  in  the  lacunar  tissues  of  the 
body*cavity.  that  large  lacunar  spacer*  communicated 
dirt?clly  with  the  exterior  through  aquiferous  pores  in 
the  foot,  and  that  these  pores  were  for  the  reception  of 
water  to  be  carried  out  through  the  Bojanns  organ. 
He  tljGfures  sc^ction*  of  Anodonta  where  the  surface- 
epith«.<Uuaj  *»f  the  foot  bends  up  into  the  opt-'uing  of 
the  j>ore8  (tliere  are  three  in  Anodonta),  and  fades 
out  as  the*  pore  opens  Into  the  lacunar  body-cavity, 
During  last  Oetobcir  two  quite  independent  papers 
appeared  simultaneously  upcui  the  otlier  side.  Dr. 
Cattie»  in  Zt/oL  anzeiger^  vh.  No.  ira,  p,  5*12,  claims 
to  have  cut  a  complete  series  of  about  twenty-five 
hundred  conseciithe  transverse  seclions  through  the 
foot  of  AnodonLa.  In  no  one  of  the^ie  was  there  any 
bn*a1c  in  the  epithelium.  He  has  studied  twenty-three 
species,  and  hi  no  one  finds  the  least  trace  of  aquifer- 
ous pore.  Dr.  Th.  Barro»«,  in  a  private  imprint  from 
Lille,  dated  Oct.  3(K  188.1,  arrives  at  the  same  n-sults. 
He  di»cu8«ic3  tbe  work  of  Carrifere  an  J  himself,  and 
finds  that  they  have  studied  nujsl  of  the  forius  where 
the  presence  of  aquiferous  pores  has  been  claimed, 
and  in  every  case  find  pores  absent,  or  in  such  p«>sition 
that  It  seems  they  are  either  connected  witli  the  func- 
tional byjsogenous  organ,  or,  where  such  is  absent,  in 
llie  ailnct,  with  tbe  remnant  of  the  same.  Barrois 
sums  tip  his  views  thus:  no  pores  exist  for  the  intro- 
duction of  water  into  the  circulation;  the  only  pores 
of  the  foot  are  those  connected  with  the  byssu5  organ, 
which  never  communicates  with  the  interior  of  the 
foot.  The  blood  may  have  w a tcT  introduced  into  it, 
but  this  must  be  effected  by  osmosis,  or  in  some  man* 
w^f  not  now  to  be  discussed.  H.  L,  Obhohn. 


THE    BORDERLAND  OF   SCIENCE    AND 
FAITH. 

Wnlh  in  the  regionst  of  science  and  faith  *  a  jiertVj*  of 
fni^ayn .  By  H  .\  R v  e y  G o o  inv i  x,  D.  D.,  Lord  B i ahof » 
oftWlisle.    London,  A/wrraj^,  1883.    310  p,    W^", 

Natural  late  in  the  spiritual  world.  By  Hknry 
DRtMMO?ii>,  F.R.S-E.,  F.G.S.  New  York, 
James  Pott.  (Apparently  sheets  of  the  English 
edition.)    414  p.     12o. 

The  "^  science '  of  these  regions  is  of  course 
physical  science  ;  the  '  faitii '  is  tbe  theistic  and 
marc  sp<H'ifically  the  (liriatiuo  faith.  Tbese 
•  walks*  are  taken  along  the  borders  of  the  two. 
Normally,  the  course  of  this  journal  of  science 
lies  qnito  away  from  this  borderhmd,  which, 
indeed^  has  not  always  been  an  a^'eeable  road 
for  tk  dcientiflc  man  to  travel.     Of  late,  how- 


ever, a  better  understanding  has  made  it 
plea  saute  r  than  it  was  for  the  peaceably  dis- 
posed naturalist.  And  the  Bishop  of  Cai*lisle, 
a  trained  inaihcniatician  as  well  as  a  divine, 
whose  thoughtful  essays  arc  essentially  irenical, 
is  an  instructive  companion  in  an  excursion 
-^  through  that  land  which  tie  longs  exchiaively 
neither  to  science  nor  to  faith*  but  appertains 
more  or  less  to  ix)th***  A  book  *^  which  opens 
with  an  essay  on  the  connection  between  me- 
chanics and  geotjietry,  w^hich  doses  with  a 
funeral  sermon  preached  in  Westminsti'r  Ab- 
bey," and  the  larger  part  of  which  had  already 
appeared  in  widely  read  periodicals, — some 
of  the  articles  being  in  fact,  though  not  in 
name,  of  the  nature  of  critical  reviews,  —  harcJ- 
ly  need  be,  and  could  not  well  be,  reviewed 
in  our  journal ;  yet  we  arc  free  to  give  a  brief 
account  of  it,  enough  to  indicate  its  tines  of 
thought. 

The  first  essay,  on  the  connection  between 
mechanics  and  geometry,  is  a  mtxiified  re- 
print of  a  paper  which  was  ptiblished  almost j 
forty  years  ago.  The  |>oint  made  is,  that  tbesel 
two  sciences  are  essentially  identical,  being 
developments  in  ditfcrent  subject-matters  of 
the  selfsame  ideas.  The  moral  is,  **  that  all 
dcn»onstrations  tend  to  merge  in  intuition,  and 
that  human  knowledge,  as  it  becomes  more 
clear  and  more  thorough,  converges  toward 
that  absolute  intuition  which  is  the  attnbute 
of  the  Divine  Mind.'*  This  idea  is  further 
worked  out  in  t!ie  second  essay  (entitled  '  The 
unity  of  nature,  a  speculation,'  which  ap- 
peared in  the  Nineteenth  century  in  1879),  in 
which  it  is  argued,  that  as  the  school l>oy  K*- 
gins  by  painfully  [H'oving  the  simpler  theorems 
in  geometry,  luui  ends  by  iierceiving  that  they 
are  really  self-evident,  and  that  as  all  tlie  pmp- 
ositions  of  Euclid  appeared  intuitively  true  to 
Sir  Isaac  Newton,  *Mt  is  quite  conceivable, 
by  merely  extending  in  imagination  the  |>ower8 
of  which  we  have  actual  cxpenence,  that  all 
geometrical  truth  in  any  departujent  might 
exhibit  itself  without  intermediate  st^ps  of 
demonstration  to  a  mind  of  sulficieut  acute- 
ness,  when  the  appiopriate  definitions  had 
been  given.  .  .  .  To  a  mind  like  that  of 
Newton,  I  should  imagine  that  the  principles  ' 
of  mechanics  would  present  themselves  almoslf 
In  the  same  self-evident  light  as  those  of  ge-  ' 
ometry."  And  *' that  [xjssibl}*,  as  the  truths 
of  gcomctr)'  help  us  to  realize  those  of  u\e- 
chanics,  we  may  use  the  truths  of  mechanics 
to  help  us  to  realize  some  of  tlie  trutUs  of  the 
more  subtle  sciences,  say,  even  tliat  of  bi- 
ology/' And  the  speculation,  fonifled  and 
illustrated  l>y  mathematical  analog!^,  goes  on 
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to  the  conceptioiK  that  ^^  ti^e  may  be  a  princi- 
ple or  law  from  which  tHe  existing  oitier  of 
physical  life,  with  all  its  apparent  anomalies 
[and  its  manifold  diversities],  flows  as  a 
necessary  result,*'  the  knowledge  of  which, 
*'  if  attainable,  would  exhibit  to  us  the  order 
of  living  nature  as  one  consistent  sj'stem,  free 
from  exceptions  and  anomalies." 

All  this,  and  indeed  all  the  volume,  proceeds 
on  lines  quite  accordant  with  those  of  the 
purely  scientific  evolutionist.  Moreover,  in 
thus  regaitiing  intuition  as  a  kind  of  acquisi- 
tion or  development,  the  theologian  joins  hands 
with  the  agnostic  evolutionist,  although  they 
are  moving  in  opposite  directions.  But  the 
latter  doubts,  to  use  the  words  of  one  of  them, 
'^  whether  the  law-governed  mind  of  man  is 
not  itself  the  highest  form  of  mind."  The 
former,  accepting  "  the  admission  which  must 
be  made  by  all  parties  of  the  co-existence  of 
fundamental  unity  with  almost  unlimited  diver- 
sity," and  of  inexplicable  anomalies,  endeav- 
ors to  show,  through  mathematical  analogies, 
that  the  existence  of  man  may  involve  '*  the 
possibility  of  snakes,  as  truly  and  as  really  as 
the  existence  of  elliptic  motion  involves  that  of 
parabolical,"  and  ^Hhat  a  mind  higher  than 
human  might  see  in  the  definition  of  man  the 
possible  existence  of  useless  organs,  both  in 
man  and  in  other  creatures."  At  the  close  of 
the  essay,  descending  from  pure  speculation 
of  what  may  be,  to  more  scientific  considera- 
tions, his  idea  may  be  gathered  from  the 
following  condensed  abstract :  — 

**  Let  it  be  granted  that  all  living  beings  have  been 
developed  according  to  some  law,  not  necessarily 
known,  or  even  capable  of  description  in  words,  but 
Mtill  a  real  law  of  development;  does  this  give  us  all 
the  elements  necessary  for  the  solution  of  the  life 
problem  ?  If  we  say  ye«,  do  we  not  run  into  the  mis- 
take of  a  beginner  who  fancies  that  he  can  solve  a 
problem  of  motion  round  a  centre  when  he  has  been 
told  what  is  the  law  of  force?  Is  it  not  necessary  to 
know  the  conditions  of  projection,  the  initial  circum- 
stances of  motion  or  development?  And  may  not  this 
portion  of  the  data  be  quite  as  important  as  the 
knowledge  of  the  law  of  force?  It  seems  to  me  that 
they  who  are  most  anxious  to  establish  the  principle 
of  evolution  should  be  the  most  ready  to  perceive  the 
necessity  of  taking  into  account  the  consideration  of 
initial  circumstances.  ...  A  quantity  of  protoplasm 
with  an  assumed  power  of  development  will  not  ac- 
count for  existing  forms  of  life,  without  the  addi- 
tional hypothesis  of  some  causative  power  to  determine 
the  initial  circumstances.  Given  an  original  germ, 
\e'  ^^^^cgiven  some  power  which  shall  direct  the  particu- 
y^eit\8ei^^^y|rr|uai  cause  of  the  development  of  that  germ, 
t\\e  ^^^\  t\V  whole  subsequent  development  is  conceiva- 
pjvraboia^^  fit  the  germ  and  the  law  of  development  left  to 
V.  \  may  be  as  insuflacient  as  the  particle  and 
v"*  attraction.  .  .  .  We  have  seen  that  the 
^c^e  ellipse,  and  tlie  hyperbola  are  all  possi- 
"iior  a  particle  moving  round  a  centre  of 


'^\.  c«rv«» 


force.  Only  one  of  these  curves  —  namely  the  ellipse, 
and  only  the  ellipse  under  the  condition  of  small 
eccentricity  or  approximate  circularity  —  can  suffice 
for  the  orbit  of  a  planet  which  shall  be  the  home  of 
the  highest  form  of  life,  namely,  that  of  man.  .  .  . 
The  original  conditions  of  motion,  the  initial  circum- 
stances as  a  mathematician  would  call  them,  must 
have  been  delicately  adjusted  in  order  to  select,  out 
of  all  possible  forms  of  orbit,  that  one  circular  or 
nearly  circular  form  which  is  compatible  with  the 
existence  upon  the  earth's  surface  of  beings  like  our- 
selves. May  we  not  infer  from  tliis  a  similar  neces- 
sity of  original  delicate  a4ljustment  in  the  process  of 
the  evolution  of  a  highly  organized  creature  from  a 
protoplasmic  germ? '' 

The  third  essay,  entitled  *  God  and  nature,' 
is  mainly  the  development  and  application  of 
a  point  made  in  a  universit}'  sermon,  which  the 
author  thought  had  been  overlooked  (but  per- 
haps it  reall}^  passed  unnoticed  because  it  is  so 
obviously  true),  namely,  that  "all  physical 
science,  properly  so  called,  is  compelled  b}^  its 
very  nature  to  take  no  account  of  the  being  of 
God  :  as  soon  as  it  does  this,  it  trenches  upon 
theology,  and  ceases  to  be  physical  science." 
And  so,  coining  a  discriminating  word  to  ex- 
press this,  he  would  say  that  science  was 
cUfieouSy  and  therefore  could  not  be  atheistic. 
Intrenched  in  this  [K)sition,  he  sharply  criticises, 
as  unscientific,  Haeckel's  denial  of  the  exist- 
ence of  purpose  in  nature,  and  comes  down 
upon  Professor  Seeley  for  his  rash  statement 
(in  'Natural  religion')  that  'science  opiK)se8 
to  God,  nature.' 

In  the  fourth  essay,  '  The  philosophy  of  cray- 
fishes,' the  text  is  supplied  b}'  Mr.  Huxley's 
well-known  lecture  upon  these  little  crustaceans, 
which  lecture,  the  bishop  insists,  "  leads  the 
mind  of  the  reader,  and,  as  it  would  seem,  in- 
tentionally, beyond  the  region  of  natural  his- 
tory into  the  domain  of  philosophy,  and  even  of 
divinity. ' '  In  that  domain  the  bishop  is  a  match 
for  the  naturalist :  at  least,  he  is  able  to  verify 
an  old  prediction  of  Huxley's,  that  the  evolu- 
tionist need  not  expect  ever  to  drive  the  teleolo- 
gist  out  of  the  field.  Indeed,  it  cannot  be  easy 
to  dislodge  a  teleologist  who  is  so  far-sighted  as 
to  "  have  great  doubt  whether  we  can  properly 
speak  of  final  ends  at  all,  unless  we  embrace 
in  our  conception  the  whole  cosmos."  To 
Huxle3''s  favorite  line  of  remark  that  there  is 
no  great  good  in  "•  demonstrating  the  proi)osi- 
tion  that  a  thing  is  fitted  to  do  that  which  it 
does,"  and  that  it  is  *'  merely  putting  the  cart 
before  the  horse  to  speak  of  the  mind  of  a 
crayfish  as  a  factor  in  the  work  done  by  the 
organism,  when  it  is  merely  a  dim  symbol  of  a 
part  of  such  work  in  the  doing,"  the  bishop 
replies,  that  the  importance  of  demonstrating 
a  proposition  depends  uik)u  the  jjoint  of  view 
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fi'om  which  the  proposition  is  regarded  ;  that 
the  assumption  made,  ''  that  the  preservation 
of  the  individual  and  the  continuance  of  the 
speeicfl  are  the  final  causes  of  the  organization  of 
an  aniraal/*  is  quite  on  a  par  with  the  old-fash- 
ioned teleology  which  is  nowadays  justly  repro- 
bated ;  that,  at  any  rate,  the  pleasure  wliich 
the  crayfish  ni)pare[itly  takes  in  watching  for 
and  capturing  liis  prey  is  something  quite  dis- 
tinct from  '  work  done  by  an  organism  ; '  and 
that,  *'*  if  pleasure  of  sonic  kind  be  denied  to  the 
crayfish,  contrary  to  all  appcaiancest  I  do  not 
know  at  what  point  in  the  scale  of  animal  life 
pleastjre  is  to  be  admitted  as  a  factor.  If  to 
speak  of  mind  as  a  factor  in  work  done  be  an 
absurdity  in  the  case  of  a  crayfish,  is  it  not  an 
absurdity  in  the  ease  of  a  dog,  or  even  in  the 
case  of  a  man?**  And  he  proceeds  to  vindi- 
cate the  deligljt  of  existence  as  one  of  the  ends 
for  wbi<'h  animals  exist. 

This  idea,  and  the  vindication  of  the  mind 
of  brutes,  have  a  prominent  place  in  the  next 
following  essay,  on  ^  Man's  place  in  nature/ 

*  Law,  physical  and  moral/  is  the  topic  in  the 
sixth  essay,  in  which  a  passage  from  Hooker's 
*  Keclesiastical  ^xility  '  is  set  over  against  one 
from  the  Duke  of  Argyll's  '  Reign  of  law.* 
We  need  not  continue  onr  analysis,  which  is 
already  longer  than  was  intended  :  indeed,  tiiere 
is  less  occasion  to  eoutinue  ;  for  the  remaining 
articles,  being  popular  addresses  reproduced, 
are  less  thorough,  however  sensible*  Even 
the  last  essay,  on  *  Evolution  and  evolution,' 
and  the  appreciative  funeral  sermon  for  Charles 
Darwin  preached  in  Westminster  Abbey  on  the 
Sunday  following  his  burial  there,  need  not  de- 
tain us. 

The  noteworthy  thing,  to  which  this  vob 
nine  adds  its  testimony,  is  this :  that  thought- 
ful chun^hmen  are  following  the  example  of 
thoughtful  men  of  science.  They  are  accept- 
ing the  scientific  principle  of  evolution  as  a 
working-hyiKjthesis,  —  trying  it,  as  naturalists 
and  physicists  have  done,  in  their  several  lines 
of  research  and  thought,  and  with  somewhat 
similar  results.  The  now  science  is  accepted 
with  complacency,  if  not  with  welcome,  by  the 
discerning,  The  questionable  philosophy,  in 
which  it  has  too  oft*^ii  Ijoen  dressed,  is  exam- 
ined and  exposed, 


such  we  take  him  to  be),  the  mmv  houiiletical 
of  the  two.  The  one  picks  his  way  along  the 
ground  with  firm  but  cautious  and  carefully 
chosen  steps  :  the  other  soars  into  the  air.  The 
one  discrlmiDates  between  science  and  faith, 
and  in  his  liook  guards  rather  than  enters  upon 
the  field  of  morals  :  the  other  seeks  to  identify 
the  two,  and  in  a  novel  way*  He  has  discov* 
ered  that  natural  laws,  meaning  the  principles 
of  ph3sics  and  biolog}',  extend  to  the  spiritual 
world,  and  help  us  to  understand  it.  He  does 
not  mean  that  there  are  analogies  between  the 
two.  which  may  be  profitable  for  instruction, 
but  identities ;  that  *  in  the  spiritual  world,' 
to  use  his  own  figure,  "^  the  same  wheels  re- 
volve, but  without  the  iron.*  And  the  laws  to 
which  he  refers  are  the  principle  of  continuity, 
of  conformity  to  type,  action  of  environment 
as  causing  variation,  the  adage  omne  vivum  ex 
vivo^  possibly  even  gravitation,  if  there  l>e 
any  thing  for  it  to  act  upon ;  and,  if  there  is 
nothing  for  these  laws  to  act  upon,  *Mt  is  not 
the  law  that  fails,  but  opportunit3\**  We 
cannot  look  upon  this  as  any  great  improve* 
ment  upon  Swedenborg's  *•  law  of  correspond* 
ences  ;  *  and,  as  the  helpfulness  of  the  book  is 
entirely  upon  the  religious  side,  we  need  not 
further  notice  a  volume  which  attracted  us  by 
its  title,  l>ut  which  we  find  to  be  morally  edify- 
ing rather  than  scientifically  satisfying. 


TitB  second  book  named  above  appears  to 
have  excited  considerable  attention  in  England. 
Like  the  volume  we  have  just  noticed,  it  is  an 
4xxcursion  into  the  borderland  of  science  and 
faith,  but  with  a  difl'erence.  The  divine  is  the 
more  scientific,  the  layman  and  naturalist  (for 


BACTERIA,  AND  THE   GERM-THEORY 

OF  DISEASE. 

On  the  relatione  of  micro-orffnniims  to  difeane.  The 
Cartwrieht  lectures,  1883.  By  William  T.  Bel- 
field,  ftU).  Chicago,  Keener,  1883.  131  p*, 
ijluatr.     24'=', 

Bacteria^  and  the  germ-theory  of  dtseme*  Eight  lec- 
tures by  Dr,  H.  Gkadle*  Chicago,  Keener, 
1883.     4-h219p.     80. 

Du.  Belfikli»'3  little  book  ia  cheaply  gotten 
up^  and,  beyond  the  possessioii  of  a  few^  poor 
woodcuts,  seems  to  be  his  original  lectures,  four 
in  number,  delivered  before  the  Alumni  associa- 
tion of  tlie  College  of  physicians  and  surgeons 
in  New  York  in  February,  1883.  Even  the 
phraseology  of  the  lectnre*room  is  apparently 
preserved  throughout,  and  is  sometimes  dccid- 
etily  more  forcible  than  polite.  Nevertheless, 
these  four  lectures,  making  in  all  about  one 
hundred  and  thirty  pages,  give  an  admirable 
summary  of  the  germ-tlicor)^  of  disease  as  it 
8  tood  a  ye  a  r  ago .  Begin  n  c  r  s  or  ea  su  al  readers , 
perhaps,  will  not  find  the  bookditfuse  enough  ; 
but  pathologists  ami  biologists  will  prize  it  for 
its  lucidity,  crispness,  and  keen  discrinnna 
tions. 
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u>  tbe  coD(.ie]«tk>u.  that  -*  tlwe  mar  be  a  princi- 
ple or  1^1  w  from  which  tlie  coEiflting  Older  of 
pLvcric-iil  life,  with  &11  its  apparent  anomalies 
[aijd  its  manifold  diversities],  flows  as  a 
neoe»f»ar>'  result.'*  the  knowledge  of  which, 
"if  kttainable.  would  exhibit  to  us  the  order 
of  ]iviji;;r  nature  as  one  consistent  s^'stem,  free 
from  ex'.-eptions  and  anomalies." 

All  tijis,  and  indeed  all  the  Tolnme,  proceeds 
on   lines   quite  accordant  with  those  of  the 
purely   scientific  evolutionist.     Moreover,  in 
thus  re^anling  intuition  as  a  kind  of  acquisi- 
tion or  development,  the  theologian  Joins  hands 
with  tlie  agnostic  evolutionist,  although  they 
are  moving  in   opposite  directions.     But  th* 
latter  doui>ts,  to  use  the  words  of  one  of  then 
'*  whetlier  the  law-governed  mind  of  man  . 
not  itself  the  highest  form  of  mind."     1  - 
former,  accepting  '*  the  admission  which  uv 
Ik;  made  liy  all  parties  of  the  co-existenoc- 
fundamental  unity  with  almost  unlimited  m- 
Hity/'  and  of  inexplicable  anomalies,  einl- 
ors  U)  show,  through  mathematical  annL 
that  the  existence  of  man  may  involve 
I)088ibility  of  snakes,  as  truly  and  as  n.v»    ^<«^ 
the  existence  of  elliptic  motion  involves  * 
parabolical/'  and  "that  a  mind  high 
human  might  see  in  the  definition  of  jtt-. 
|K)8Hible  existence  of  useless  organs, 
man  and  in  other  creatures."     At  tic 
the  esHa}',  descending  fh>m  pure   s  -^^.^ 

of  what  may  be,  to  more  scientific 
tions,  his  idea  may  be  gathered 
following  condensed  abstract :  — 


''  J  Mi  it  be  granted  that  all  living  b 
(icvolopcd  according  to  nome  law. 
known,  or  oven  capable  of  descripti 
.still  a  real  law  of  development;  dc 
Wui  olt^nientR  necessary  fur  the  m 
problem  ?    If  we  say  yeSy  do  we  n< 
take  of  a  beginner  who  fancies  ^^ 
pn»bleni  of  motion  round  a  cent* 
told  what  is  the  law  of  force? 
know  tlic  cMinditions  of  project! 
HlanceM  of  motion  or  developine^ 
porti<»n  (»f  tlie  data  be  quit' 
knowled^'u  of  the  law  of  (oro 
tlu'y  who  are  most  anxious  U 
of  evolutloTi  should  he  the  n)> 
nt'iM'ssity  of  taking  into  acco 
initial  circuTnMtancos.  .  .  . 
Willi  an  assunnMl  |>ower  of 
eftnnt   for  (>\i^tin^'  forms 
t  ional  hypot  liesiM  of  some  o 


(Vol.  III..  No.  52. 

jj-jaDy  driren,  by  all  this  work,  to 
*^^— -lit  implies  the  iutroduction 


^^^0r  id  ilTJng  bacteria,  or  of  a  sub- 

^  rfoaiml  Doxiou?  properties  throuj5h 

^^rciihae  organisms, 

^^    ''-ienu  hare  demonstrated,  how- 

.  of .  •  •  septicaemia  is  by  no 

'j2snd  infection.     [For  it  was  no- 

^^^r^^  ,^ihc  introduction  or  production 

^'•'^^^^^gg^ietmaki  in  considerable  quan- 

«  i^  \m.f^  iieotical  with  those  of  putrid 


':«tffl  asserted  that  pepsin  and 
ifaiilar  effects.     If  so,  we  may 
s  cause  behind  the  bacteria,  — 
[.liberating  cause  (p.  44)  :  — 


^Mtf.  athoiigli  not  for  all  cases  demon- 
^ .\  .  features  common  to  the  various 
^atmix  are  attributable  to  the  rapid  lib- 


-  ^ 


""  J.  -^"  *  '^iSnBrMinent  in  the  blood ;  and  that  any 
*^'  ^"^  Vjiff..*wl  or  unorganized,  putrid  or  fresh  — 
-*^    .^»     ^"^jjjiKting  such  liberation  may  induce  the 


.  ^-sa  ri»  cause  of  suppuration.     Belfield 
'^ ^«ta  Iwyond  the  germ-theory,  bejond  the 
"     ^"^^^  iBvolVed,  and  with  the  eye  of  a  biolo- 
^.^vtvwthat  (p.  51) 

■  ^„^Mjmtii^  must  bo  regarded,  then,  a<t  indicat- 

^i|^|T|^Mit*e  of  an  element  foreign  to  the  living 

^^-  JJite;  which  may  be  induced  directly  [as  by 

]!!!^Ia\ilttClion  of  a  powerful  irriunt,  e.g.,  Croton- 

.  jc  iaJirecUy  as  an  incident  in  the  life  of  various 

^^  ^..bacteria].  .  .  .  Practically,  we  may  regard 

T^  'MA|«|»uration  as  proof  of  the  access  of  external 

mswti  aiatter,  organized  or  unorganized. '* 

It 


1*-*^ 


»>^ 


tht'  initial  cin-umstances. 


*  i^.^pven  some  i>ower  whi 
^^'ij-i-Xinal  eause  of  the  i 
i\\^'  ^'^^\,»   rf***  wliole  subseqi — 
,v.\vA^"*"\\^  lit  the  germ  and 
\»\o  cu»-^'^     ^  \  imavbeas 


ubsequen 
~  thf 

, ins 

^'"  attraction.  . 
"^'^-e  ellipse,  and 
(>u»r  a  particle 


Mwmm 


liilP 


AalMteptic  surgcr}'  is  then  easil}'  defined. 
^  «ol  a  hissing  spray,  nor  (p.  60) 

^S^niply  a  question  as  to  the  relative  anti-bacterial 
yivMTties  of  this,  that,  and  the  other  so-called  anti- 
J^ii*  Agents.  It  Is  an  attempt  to  prevent  the  en- 
IMa<«  Into,  as  well  as  tlie  fomiation  within,  a  wound 
gif  iJI  auhstances,  organized  and  unoi^nized,  which 
<4A  hiterfero  with  cell-nutrition.*' 

Knough  has  been  said  to  show  the  spirit  of 
Iheso  li*cturc8.  They  take  a  broad  but  thought- 
ful and  critical  view  of  the  various  questions 
Involved,  treating  the  scolfers  who  speak  with- 
out knowledge  as  they  richly  deserve,  and 
taking  a  rather  conservative  view  of  the  work 
done  in  the  direction  of  protective  vaccination  ; 
displaying  everywhere  the  thorough  trainiug  of 
a  (jcrman  laboratory,  and  closing  with  a  moral 
which  all  sclent! (Ic  men  and  all  believers  in 
rational  medicine  will  do  well  to  read,  mark, 
and  inwardly  digest  (p.  114):  — 

*' And  when  we  eouHlder  the  problems  already  half 
iolvad,  tliQ  auestlons  to  whose  solution  the  way  ap- 
psam  o|NUi  tlimugli  the  same  methods  already  sue- 
OMifully  applied  to  anthrax  and  tuberculosis,  we  may 
I  for  results  Ui  whlcli  present  knowledge  shall  seem 
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But  tlieso  reBiilis  can  bo  secured 
Jiul,  fotJtiimous  exi»eriraeiitnl  iu- 
i.cU  is  practically  impossible  witlujuL 
j-ort.     In  France  ami  Germany  sucb 
ntlly  suppliiHl  by  ihe  government;  in 
ife>i.  wlieri'  human  life  is  certainly  as 
I  re;  where  live-)?tock  interests  are  al- 
^Itnfkter  than  iu  these  countric.i  combined^  and 
nnnlrfply  many  fold  in  Ihe  immediate  future; 
*  fufeciious  disease  of  cattle  hns  caused 

'  niO^iKK)  in  one  year,  and  ^  single  disease 

*^-  ....  destruction  of  liii^JjOtMJ.OtH)  in  the  same 
lline;  where  infectious  diseases  are  so  prevalent 
vj^  Vivo  stocl<  that  the  fear  of  infection  has  closed 
friark(*ts  against  Amencan  meat  atid  cattle 
I'll Tiie 1 1 1  o f  t  b  i  ^  great  com m on  w eal  th ,  u  h i ch 
Lati^.inrr'-  enonnous  euras  for  local  river  and  harbor 
I  Improvetnents;  which  sends  expensive  eomniis?^ions 
over  Uie  world  to  observe  the  tninslt  caf  A^eiius  or  of 
Uie  moon,  or  tn  tind  an  opeij  polar  spa;  and  engages  in 
other  uiidertakiTigs  f>f  purely  scleiuilic  interest,  has 
not  yet  made  one  judicious,  systematic,  liberally  sup- 
ported inquiry  into  the  possibility  of  acquiring  pro- 
tection against  pleuro-pneumunia,  liog-cliolera,  and 
otli**r  devourers  of  the  national  wealth.  A  glance 
at  the  hu perial  German  health  bureau  and  its  work 
during  the  last  four  years,  and  a  mental  comparison 
of  the  pecuniary  resources  of  Germany  with  those  of 
tho  United  States,  Inspire  the  hope  that  we  shall  not 


always  hig  so  far  behind  iii  matters  which  appeal  to 
the  tenderest  spot  of  the  Amencan  anatomy  —  tlie 
pockeL" 

Dr.  Gradle's  hook  is  made  tip  of  eight  lec- 
tures delivered  in  Chicago,  and  is  iJiiblished  on 
a  more  ambitious  scale  than  are  thobe  of  Dr. 
lieilield.  For  the  begiimer,  or  for  oue  who  is 
neither  a  patbologist,  biologist,  nor  physiolo- 
gist, this  book  is  the  more  suitable.  Its  style 
is  dilTiise — -not  always,  however,  with  a  gain 
in  perspicuity;  and  its  index,  its  references  to 
atjthorittes,  and  its  evident  intention  to  give 
to  all  sides  a  fair  showing,  arc  features  to  be 
specially  commended. 

In  these  lectures  we  have,  in  fact,  rather 
the  rejiort  of  tbo  evidence  than  the  Judge's 
charge  to  the  Juiy.  We  miss  that  critical  and 
even  judieiul  tbtvor  which  is  so  pleasant  a  fea- 
ture of  Dr.  BeldeUrs  book  ;  and  on  that  account 
we  must  consider  the  latter  more  suitable  for 
the  connoisseur;  the  former  (Dr,  Ciradle's). 
for  the  hegrinner  or  llie  casual  reader* 


INTELLiaENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS, 


GOVERNMENT  ORGANISATIONS, 
Qeologioal  aurroy. 

FWfoirJifone  nntimud park,  —During  the  seaacm  of 
188; J  Mr.  Arnold  Hague  began  work  rn  the  Yellow- 
stone national  park,  preliminary  to  a  series  of  careful 
and  systematic  observations  which  are  to  be  prose- 
cuted In  this  field  through  a  iiumher  of  years.  The 
geysers  are  to  be  made  the  subject  of  minute  study; 
and  the*  volcanic  rocks,  so  abntulant  at  nimieroua 
points  in  the  park,  witl  be  examined  in  detail,  not  unly 
as  regaitis  their  geologic  relations,  but  also  in  regard 
to  their  structure  and  composition.  The  field  inves- 
tigations in  the  park  during  the  past  season  were 
confined  mainly  to  the  prelim iuary  examinations 
necessary  to  detemdne  what  geologic  and  physical 
problems  have  to  be  solved,  and  to  ascertain  what 
thermal  changes  liad  taken  place  since  tlie  observa- 
^tions  of  1878  reconled  by  Dr.  I'ealo.  Mr.  Hague's 
arty  was  constituted  as  follows:  Mr.  Arnold  Hague, 
geologist  in  charge;  Messrs.  Joseph  P.  Idding^,  W. 
IT.  Weed,  George  M.  Wright,  and  C»  D,  Davis,  assist- 
ant geologists;  Or  William  Ilallock,  physicist;  Mr* 
W.  H.  Jackson,  iihotograpber,  with  an  assistant; 
Blr  R/>l»nd  Uolt,  volunteer  aa8ista.nl;  and  cook, 
packers,  etc. 

Geologic  work.  —Mr.  Hague  took  the  field  the 
latter  part  of  July,  outfitting  at  Bozemau,  Montana. 
Work  was  begun  in  the  park  at  Manunoth  hot-springs 
«arly  In  August.  From  this  point,  slow  marches  were 
made  to  the  upper  geyser  basin  of  Fire  Hole  River,  to 
allow  of  a  geologic  reconnaissance  of  the  route  fol- 
lowed.    At  the  latter  f«M*ality  a  permanent  camp  was 


established  until  the  la»^t  of  August.  In  the  mean 
time  :i  hurried  trip  was  taken  Ut  the  Shoshone  geyser 
basin  and  the  Heart-lake  basin,  for  the  purpose  of 
comparing  them  with  the  geyser  basins  of  the  Fire 
Hole  Hiver,  and  to  note  what  changes  have  occurred 
during  the  past  five  years.  Wliile  on  this  trip,  Mount 
Sheridan  was  ascended.  Mr.  Hague  thinks  that  this 
mountain,  from  which  a  line  view  of  the  surround- 
uig  country  was  obtained,  is  a  volcanic  crater,  which 
has  been  so  greatly  modified  by  glacial  action  that 
its  true  origin  has  been  obscured. 

Camp  was  moved  from  the  geyser  basin  to  the 
Great  Falls  of  the  Yellowstone,  Sept,  1,  and  kept  there 
until  the  lOUi.  Wljile  at  this  point,  the  structure  of 
the  Mount  Washbum  was  examined,  and  a  trip  made 
to  the  head  waters  of  the  Gardiner  and  Gibbon  Rivers, 
The  region  of  tlie  Grand  f^afion  was  also  investigated, 
and  the  liottom  reached  at  four  different  places.  The 
Grand  CaQon  is  an  admirabk*  place  to  study  the 
decomposition  of  rhyolittc  Hows,  the  weathering  of 
which  has  produced  the  brilliant  coloring  for  which 
the  caffion  is  so  justly  celebrated.  A  trip  was  also 
made  from  this  camp  to  Steamboat  Point,  on  Yellow- 
stone Lake,  from  which  point  the  ascent  of  Mount 
Chittenden  was  made.  Mr.  Hague  considers  this 
mountain  one  of  the  best  points  of  obser\'ation 
wilhin  the  limits  of  the  park,  and,  after  a  trail  has 
been  built  to  it,  thiuks  it  will  become  one  of  the  ol>* 
jective  points  of  tourists  who  visit  the  lake.  It  sur- 
passes Mount  Washlnini ;  as  it  gives  a  doser  and  more 
detailed  view  of  the  lake,  and  presents  a  magnificent 
panorama  of  the  high  raouataln  range  on  the  east 
side  of  the  i»ark.     The  prospect  Is  perbafrs  not  so  ex* 
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NOTES  AND  NEWS. 

The  death  of  Professor  Ercolanl  on  Nov.  1«,  188:J, 
at  Bologna,  inflicts  a  severe  loss  upon  Italy ;  for  he  was 
distinguished  both  as  a  savant  and  a  patriot.  Count 
Giovanne  Battista  Ercolanl  was  bom  in  Bologna  in 
181 0,  and  descended  from  an  ancient  patrician  fam- 
ily. He  was  a  favorite  pupil  of  Antonio  Alessandri, 
and  early  devoted  himself  to  comparative  anatomy 
and  pathology.  During  the  revolutionary  movement, 
wliich  swept  over  Europe  In  1840,  he  was  an  ardent 
defender  of  Italian  liberty,  with  the  result  of  becom- 
ing an  exile.  He  sought  refuge  in  the  near  city  of 
Turin,  and  there  was  appointed  professor,  afterwards 
director,  of  the  veterinary  school  connected  with  the 
university.  He  remained  in  Turin  until  1863.  when 
he  returned  to  Bologna  to  accept  a  similar  position 
in  the  old  university  of  that  city.  By  his  energy  and 
influence,  new  buildings  were  erected,  the  school  re- 
organized and  greatly  enlarged,  and  a  valuable  path- 
ological museum  established.  For  several  years  he 
held  the  position  of  rector  of  the  university,  and  for 
a  considerable  period  was  permanent  secretary  of 
the  Academy  of  science  of  the  Institute  of  Bologna. 
Like  Virchow,  lie  was  also  a  patriot.  His  reputation 
was  not  alone  that  of  a  teacher  and  8nvant:  but  his 
early  career  as  a  defender  of  popular  rights  made  him 
a  favorite  with  the  citizens,  and  he  was  three  times 
elected  and  served  in  the  national  parliament  at 
Home. 

His  numerous  publications  have  containe<l  the  re- 
sults of  investigations  made  for  the  moat  part  with 
the  microscoi)e,  and  have  secured  a  wide  reputation 
to  his  name.  Most  of  his  contributions  first  appeared 
in  the  memoirs  of  the  Accademia  di  Bologna.  His 
works  show  ability  both  as  an  observer  and  a  draughts- 
man, and  a  tendency  to  touch  upon  general  prob- 
lems ;  but  his  arguments  are  not  always  clear,  nor  his 
observations  suflSciently  complete  to  establish  his 
general  theorems.  He  was  an  enthusiastic,  careful, 
and  in<lustrious  investigator,  of  whom  Italy  was 
justly  proud. 

His  most  extensive  series  of  researches  was  upon 
the  histology  of  the  placenta,  which  led  him  to  the 
conclusion  that  the  lining  membrane  of  the  uterus 
degenerates,  the  placental  membrane  being  a  new 
formation,  the  lining  being  reformed  afterwards  from 
the  uterine  glands.  This  is  not  in  accord  with  the 
views  generally  held  at  present.  His  single  law  of 
embryonie  nutrition  in  vertebrates  can  hardly  be  con- 
sidered novel,  and  is  vague  rather  than  profound. 
But  the  details  recorded  in  tliese  researches  are  of 
great  value  and  interest.  These  memoirs,  togetlier 
with  some  additions  supplied  by  the  author,  were 
translated  into  English,  and  published  at  Boston  in 
1880,  under  the  direeiion  of  an  enthusiastic  atimirer, 
Dr.  H.  O.  Marcy. 

His  studies  covered  a  wide  range,  —  zoology,  histol- 
ogy, and  pathology  were  all  included;  but  his  most 
valuable  work  lay  in  the  field  of  microscopical 
anatomy.  His  career  has  been  justly  admired,  and 
his  memory  will  Jong  be  cherished  by  his  country- 
men. 


—  The  Government  pHnting-ofl9ce  has  just  issued 
the  third  volume  of  the  report  of  the  tentli  census. 
This  relates  to  agriculture,  and  contains,  besides  the 
extended  statistical  tables  concerning  that  industry, 
and  discussion  of  them  by  the  late  superintendent. 
Gen.  Walker,  monographs  upon  cereal  production, 
by  William  H.  Brewer;  flour-milling,  by  Knight 
Neftel;  tobacco-culture,  by  J.  B.  Killebrew;  manu- 
facture and  movement  of  tobacco,  by  J.  R.  Dodge; 
and  meat-production,  by  Clarence  Gordon. 

Of  the  1.182  pages  embraced  in  this  volume,  328  are 
devoted  to  the  general  statistical  tables.  These  are 
exhaustive,  and  are  very  judiciously  arranged  for 
reference  and  use.  A  general  summary,  by  states, 
of  the  principal  statistics  in  1880,  1870,  1860,  and 
1850,  forms  the  first  table.  It  treats  of  the  number 
of  farms;  the  area  in  farms,  classifying  the  land  as 
*  tilled,'  'permanent meadows, pastures,'  etc.,  *  wood- 
land,- and  *  other  unimproved'  land;  the  value  of 
farms,  farming  implemeiits,  ami  machinery;  of  live-- 
stock, fences,  fertilizers,  and  of  all  fann  products; 
the  number  of  the  different  classes  of  live-stock;  the 
dairy  products;  cereal  and  fibre  crops;  sugar  and 
molasses;  hay.  poultry,  and  eggs;  apiarian  products; 
rice,  tobacco,  Irish  and  sweet  potatoes;  orchard, 
market-garden,  and  forest  pn)ducts:  wool,  hops, 
broom  corn,  and  pulse.  Following  this  is  a  tabular 
discussion  of  the  numl>er  and  area  of  farms,  and 
their  form  of  tenure,  by  states  and  by  counties. 
After  this  are  placed  county  tables  relating  to  the 
principal  agricultural  products.  These  tables  are  pre- 
ceded by  Gen.  Walker's  discussion  (comprising  8-3 
pages),  in  which  are  pointed  out  the  limitations  and 
qualifications  of  the  statistics,  and  our  progress  in 
the  different  branches  of  the  industry.  It  treats, 
in  the  author's  well-known  terse,  incisive  manner, 
upon  the  number  and  size  of  farms,  their  area  and 
tenure,  their  value  and  that  of  farm  products  in 
total,  and  the  principal  agricultural  productions  sev- 
erally. 

The  monoi^raph  by  Professor  Brewer  upon  the 
cereal  crops  is,  like  all  work  by  this  well-known 
autliority,  complete  an<l  exhaustive.  He  discusses 
the  cereal  product  of  this  country  as  compared  witli 
that  of  other  countries,  especially  with  that  of  Eu- 
rope: showing,  that,  with  a  surplus  production  in 
the  Tniled  States  of  650,000,000  bushels  during  the 
census  year,  there  was  a  deficit  in  Europe  of  380,000,- 
000.  The  deficit  iii  Great  Britain  was  280,000,000;  In 
France,  170,000,000;  and  in  Germany,  115,000,000 
busliels.  Following  this  discussion,  the  author  nat- 
urally treats  of  the  exports  of  cereals,  noting  their 
rapid  increase  in  recent  years.  Their  geographic 
and  climatic  distribution  is  next  discussed,  and  Is 
followed  by  a  brief  sketch  of  the  principal  classes  of 
soils  with  relation  to  their  applicability  to  cereal 
eulture.  Taking  up  the  cereals  severally.  Professor 
lirewer  discusses  the  product  of  eaeh.  its  geographical 
and  climatic  distribution,  its  history,  varieties,  meth- 
cmIs  of  eulture,  chemical  com|)osition,  diseases,  tu- 
jurious  weeds,  ami  insects.  The  report  closes  wlttl 
a  brief  history  of  American  agriculture,  and  a  41^ 
cussiim  of  the  relations  of  this  to  other  IndustriM,  and 
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of  the  investigator  in  tlic  field.  It  is  cortain 
that  such  an  enterprise  would  arouse  enthusi- 
asm at  home,  and  command  respect  abroad. 

Mr.  B.  J.  L08SING  has  i*ecently  published  a 
paper  on  the  pro[X)sed  celebration,  eight  years 
hence,  of  the  four  hundredth  anniversary-  of 
the  discover}'  of  America.  We  refer  to  it  now, 
not  to  discuss  this  project,  but  to  call  atten- 
tion to  an  historical  question  of  such  inter- 
est that  it  is  worth  a  thorough  investigation. 
Among  mistakes  which  might  almost  be  classed 
as  popular  superstitions  must  be  placed  the 
wide-spread  notion  that  the  rotundity  of  the 
earth  was  nearly  unknown  until  comparatively 
recent  times.  Mr.  Jessing  goes  so  far  as  to 
say  that  the  scholars  in  the  time  of  Columbus 
ridiculed  the  idea  of  the  earth  being  globular, 
and  in  this  he  only  echoes  the  popular  belief 
on  the  subject.  Now,  the  fact  is,  that  the 
form  of  the  earth  lias  been  as  well  known  as 
it  is  now  from  the  earliest  historic  times,  and 
has  never  been  denied  by  a  scientific  writer 
on  scientific  grounds.  Through  twenty  cen- 
turies of  discussion  among  rival  systems  and 
tlieories,  this  one  has  stood  undisputed  as  the 
fundamental  fact  of  astronomy.  Nor  has  it 
ever  been  the  subject  of  religious  controversy, 
as  the  Copernican  theory  was.  Under  these 
circumstances,  it  is  a  question  of  interest, 
whether  a  state  of  things  of  which  the  astron- 
omers never  heard  existed  in  Spain  four  cen- 
tin-ies  ago ;  whether,  in  fact,  there  are  books 
or  documents  of  any  kind  showing  that  men 
who  then  ranked  as  scliolars  believed  the 
earth's  surface  to  be  fiat.  We  suggest  the 
subject  to  historical  investigators. 

It  must,  of  course,  be  understood  that  we 
are  now  speaking  of  profeSvSed  scholars,  in  a 
position  to  be  consulted  by  the  authorities, 
and  not  of  the  ignorant  masses.  It  is  quite 
likely  that  Queen  Isabella's  chambermaid  may 
have  ridiculed  the  idea  of  the  earth  being 
round,  and  that  her  spiritual  confessor  may 
have  looked  uix)n  astronomical  theories  gener- 
ally as  the  work  of  men  very  dangerous  to 
orthodox  religion^     But  if  tlie  knowledge  of 


an  epoch  is  that  of  the  majority,  where  shall 
we  stop?  It  might  be  found,  that,  at  the 
present  da^-,  the  majority  of  the  human  race 
believes  the  earth  to  be  flat.  We  leave  our 
readers  to  picture  in  their  minds  an  enc3xlo- 
pedia  of  the  thirtieth  century,  in  which  it  will 
be  stated,  that  although  the  astronomers  of  the 
nineteenth  ct»ntury  knew  of  the  motion  of  the 
earth,  yet  their  more  numerous  and  influential 
contemporaries,  the  theologians,  as  represent- 
ed by  one  of  their  leaders  named  Brother  Jas- 
per, believed  it  to  be  at  rest. 

The  acquittal  of  General  Ccsnola  of  the 
charge  of  libel,  in  the  case  so  long  before  the 
c*ourts,  is  probably  satisfactory  to  the  trustees 
of  the  Metropolitan  museum  of  art,  but  is  far 
from  satisfactory  from  a  scientific  stand-point. 
So  far  as  the  trial  related  to  libel,  it  made  no 
difference  to  science  which  side  won ;  but  it 
does  make  a  difference  when  it  appears,  that,  by 
legal  twists  and  turns,  the  vital  s|)ot  was  not 
touched.  As  the  result  stands  before  the  scien- 
tific world  to-day,  the  curator,  while  acquitted  of 
the  charge  of  libel  in  his  hot  reply  to  a  former 
business  agent,  is  still,  directly  or  indirectly, 
responsible  for  the  manipulations  of  ancient 
sculptures  in  the  museum  under  his  charge. 
One  good  result  may  follow  from  tlie  Cesnola 
trial.  In  future,  fragmentary  objects  in  mu- 
seums will  probably  either  be  left  as  found,  or 
else  so  joined,  that,  while  holding  their  relative  . 
positions,  they  will  still  show  that  they  are  frag- 
ments. The  so-called  restorations  are  too  often 
the  conceptions  of  the  officers  in  charge  ;  and, 
while  Cesnola  has  followed  a  plan  often  sanc- 
tioned by  supposed  requirements  of  art,  it  is 
one  which  will  never  be  permitted  by  science. 


LETTERS    TO    THE  EDITOR, 

♦»*  CorrtHpotvlenti  are  requented  to  be  an  bHf/an  poniMle.     Th$ 
wriUr^H  name  it  in  alt  canes  required  at  proof  0/ good  faith. 

Tropical  cyclones. 
Ix  Mr.  Davis's  paper  on  whirlwinds,  cyclones,  etc, 
in  Science^  vol.  ii.  pp.  7.58-7(U,  I  notice  the  use  of 
the  term  *  equatorial  cyclone,'  wlili-h  should  be  dis- 
continued, as  I  have  already  had  occasion  to  ftatm 
before.  1  There  being  no  deflection  of  the  winds  from 
the  normal  to  the  isobars  on  the  equator,  thera  caa 
be  no  cyclone  there ;  and  it  is,  I  think,  generally  ad- 

>  yature,  vol.  ziz.  p.  517. 
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mitted  by  meteorologists,  tbat  m  the  latitudes  0°Hi° 

the  cieflr'otion  is  also  too  small  to  admit  of  cyclones; 

'  ind  really  1  know  of  none.     And  even  outside  India, 

nd  tho  sciis  aroTind  it,  there  are  scarcely  cyclones  in 

Ifttitud*^  lower  than  IfF. 

Thas,  what  Mr.  Davis  calls  'equatoriar  should  be 
called  "tropical'  cyclones.  If  anybody  wishes  to 
mtMiti'in  'eijuatorial  cyclone*/  lei  hint  first  prove  their 
existi-Mice.  So  long  as  this  is  not  done,  meteorologists 
havirtg  a  mind  for  enact  scleiiiifir  terms  will  hold  to 
my  o  p]  1 1  i  oo .  A .  Wokiko  p. 

tJU  Petin.b«rg.  Jftii.  T.  1«S4. 


I  Fihall  br»  well  plea^^ed  if  so  disiinpiiisb^'d  a  nieteor- 
ci1(»gist  a*  Dr.  Woeikof  finds  no  other  points  needing 
correetlnri  In  my  pajiers  oti  storms  than  this  one. 
That  !  fully  agree,  as  to  the  facts, with  lum  ami  with 
Dr.  Taylor,  who  tirst,  so  fnr  ,as  I  know,  stales  this 
matter  in  eonnection  with  its  cause,*  Is  sh«»wn  iit  my 
seventh  paper  (this  volume,  p.  4<));  but,  while  my 
use  of  tJje  objectionable  term  was  accidental  rather 
than  delibenile,  there  is,  i>erhap8,  little  to  clioose 
between  'equatorial  *  iind  '  tropical,'  both  of  which 
occur  ill  this  conneetion  in  my  papers:  for,  if  the  first 
appiy  in  sirictncifi  only  to  poinlJi  in  latitude  O*^,  the 
second  is  equally  hniite<l  in  its  exact  meaning  to 
polnlM  in  latitude  23J^;  and  if  *  tropical  '  ha*?  come 
U)  mean  'within  or  between  the  tropies/  so  *  equa- 
torial'  may  mean  *  near  the  equator/  Tfopunzojic 
of  the  (Jerman*  is  not  to  be  translated  *  tropical  zone/ 
but  *  torrid  zone;*  and  in  Kn^li^b,  '  tropical '  should 
not  bt}  applieij  in  an  exact  jiomenclature  to  the  equa- 
torial low  [>res!?ure!*  of  the  doldrums,  as  In  Buclian*s 
writiH)?-',  hut  rather  to  the  hlt;h  presstires  of  the 
horse* latlludcs,  a.**  Ferrel  uses  it;  And  'tropics,'  when 
i>roi>er]y  rendered  into  (tenUiin,  woiiltl  be  weadr- 
krriMen,  or  it  might  be  paraph ra^^ed  into  die  polar- 
i/r€nznt  der  pn^Hafe.  Inasmuch,  then,  as  the  truly 
tropical  belts  of  the  ocean  are  best  characterized  by 
regions  of  high  pressure,  free  from  cyclonic  condi- 
llons,  except  where  storms  from  lower  latitudes  cross 
them  near  their  western  *«hores:  and  as  the  iuter- 
tropii-al  r,ainsof  the  doldrums  are  not  called  *  tropical/ 
but  *4»<|uaiorial/  even  when  off  of  the  equator,  and  by 
T>r.  Woeikof  himself,  —  it  can  hardly  be  considered  a 
serious  error  to  speak  of  the  cyclones,  which  begin 
in  the  doldrums,  as  equatorial  also. 


CmnbrM^r,  .Jiin    rw>.  1884. 


W,  M.  Davi». 


Ofiteolo^  of  the  cormorant. 

Mr.  Jellries'  answer  In  Scinice  (Hi.  59),  to  my  let- 
ter in  a  f*»rmer  inimhcr  of  this  paper  (ii.  822 )»  caused 
me  genuine  suriirise.  Ills  ftus^gesiinn  thai  the  occij*- 
llal  style  of  the  cormorant  '  is  the  ossified  tendt>u  of 
some  of  the  extensor  nmsrles  of  the  neck/  madi'  in 
ft  former  communication  {ii.  7»J*.»),  is  here,  apparently, 
announced  a!»  his  eonviction,  and  Selenka  is  intro- 
duced to  sustiiiu  tiie  statement.  iN<»\v,  I  am  informed 
by  Mn  JeJTries,  that,  **  In  view  of  such  eminent  au- 
thority, it  would  seem  that  somethin;:  m^re  than 
himple  denial  is  required  to  upset  a  Htateuienl  ac- 
cepted by  anatomists  for  many  years;*'  and  a  few 
lines  farther  on,  1  am  hald  to  acktjowledf^'e  my  mis- 
ike,  because  1  ipioretl  the  [K)lnt.  Permit  me  to  say, 
that  iiolhlnpf  of  the  kind  has  been  accepted  by  ,anat- 
omtsls  for  many  year^.  1  met  this  slati'ment  by  a 
simple  denial,  hi  order  to  save  space  in  the  columns 


np  Trr.plrril  TinrrtrrirM'*  I't^rli. 


I    to 


Hull  uf  irt'ii*,  «  hit-It  Jii.^l'jr  rL-'.*jisulz*j?»!i_»''jrc***_''it''»i  inqHiriiinct', 


of  Science;  but,  if  Mr,  Jeffries  nuist  bo  informed  as 
to  what  the  oecipital  style  of  the  cormorant  j«,  I 
would  inform  him  that  this  bone  is  not  an  ossitica- 
tion  in  any  tendon  of  th»*  exteu'^ors  of  the  neck,  be- 
cause it  is  situated,  ii^*  we  know,  in  the  median  plane 
of  the  skeleton,  at  a  mid-i>oiut  on  the  occipital  ridge. 
The  tendons  of  rhe  exteuMirs  in  a  bird's  neck,  which 
are  Inserted  at  the  occii>ut,  arc  in  pairs,  their  inser- 
tion being  bilateral;  and  their  teiuloits  are  »^t«t  in- 
serted in  the  median  plane:  eonsequenlly  this  style 
cannot  be  an  o^^siticatlon  of  ,any  of  thenu  On  the 
contrary,  it  in  an  o*<sitieatton  of  the  faaeia  between 
the  extensor?*  of  the  neek  aiul  what  nuiy  be  compared 
to  the  ligamentum  nuchae. 

As  Mr.  Jeffries  s«n*ms  to  be  anxious  ubout  tlie  posi- 
tion In  which  I  drew  this  oeeii»ltal  Htyjr,  1  would  eall 
hts  attention  ti»  the  fact  tliat  it  is  sliown  us  occupy- 
ing its  proptn'  mte,  only  tipped  up  Komewliat,  as  it 
was  on  my  dried  skull.  Such  licens*'  is  jwrfectly 
permissible  in  iinatomieid  delineation,  and  is  seeti  in 
the  illustrations  ihrousjhout  tbi'  literature  of  anat- 
omy. It  often  shovvs  the  iiarls  to  betier  advantage; 
and,  in  structures  as  well  known  as  this  style  is,  no 
explanation  is  necessary.  Acquainted,  as  1  am.  with 
the  itrntUtmij  of  this  *  nucha!  style'  and  Its  iinatouiical 
relati»m>t.  1  niust  a^ain  acknowledije  that  I  am  still 
Ignorant  of  tlie  pA/Asio/w///,  or  n'ally  the  futtclion.  of 
this  style,  or  why  it  should  nceur  in  a  cormorant  and 
not  in  other  blr<ls  nearly  related. 

As  to  Mr.  Jeffries"  concern  at  my  not  being,  to  his 
mind,  thoroughly  iiifonued  ufvon  the  homologies  of 
the  patella  in  bird^,  I  would  invite  his  attention  to 
a  paper  of  mine  written  some  time  before  my  *  tMt^eol- 
oi;y  of  the  cormorant '  appeared.  To  show  that  I 
have  always  agreed  with  the  eminent  authorities  he 
alludes  io  for  my  benefit,  in  the  eo-exisu*nce  of  a  pa* 
lella  and  an  elongated  cnemial  process  of  the  tibia  in 
most  divers,  1  re^r  to  my  article  entitled  'The  num- 
ber of  bones  at  present  known  in  the  pectoral  and 
pelvic  limbs  of  birds,'  in  which  1  say,  *'l  know  of 
but  two  free  bones  that  oecur  about  the  knee-joint. 
Ttie  first  of  tliese  is  the  patella;  and  this  may  c<vexlst 
with  the  cnemial  ridge  of  tibia.  »s  in  f'olymbuB 
(Owen),  The  other  is  a  free  sesamoid  found  in  some 
birds  in  a  notch  at  the  head  of  the  fibula  (.Spei>tyto)" 
{Anier.  wit,,  November,  ISSJ.  SlU).  I  rt*pe.ir.  that 
♦  I  fiml  myself  misquoted  '  by  Mr.  Jeffriis,  In  hi?*  re- 
marks upi>n  my  paper,  *  more  than  once;'  that  is  to 
aav,  he  lias  failed  to  include  siatenvents  falsely  at- 
tributed to  my  article  in  the  cu?^tomary  quotation- 
marks.  1  do  not  ^ay,  (11  that  1  figure  this  style  '  in 
fiitu,'  nor  (2)  positively  utfirm  that  it  has  never  been 
figured  before  (ii,  7^ii»).  but  do  !<ay.  "I  do  not  be- 
lieve we  Imve  a  figure  showing  ihe  site  of  this  bone- 
let  •'  (ii.  (U0|.  8elenka*s  and  Ey ton's  figur-es  had 
slipfwd  my  mind  for  the  nitmient,  as  their  works  had 
not  been  available  for  a  year  or  more.  Furthermore 
(:i),  I  do  not  refer  to  Professor  Owen  to  have  him 
authorise  any  thing  in  regard  to  Poiliceps,  btit  only 
tf>  the  patella  of  the  loon,  as  any  one  accustomed 
to  anatomical  reading  can  see  by  referring  to  my  ar- 
ticle on  the  *  Osteology  of  the  cormorant  *  iii,  <140). 

R,  W.  SnutEi^OT, 

Upper  glow  of  the  skies  in  relation  to  halos 
and  coronas, 

These  striking  and  i>e.intifu!  atmospheric  plienom- 
euft,  which  Imve  manifested  themselves  over  ilie  entire 
globe,  have  nttracted  much  attention,  and  bfeii  mi- 
nutely described  by  corresfKnidenls  in  various  eoun- 
trics.  But  there  l*  one  fealrre,  which,  although 
inrldentally  noticed  by  soTue  writers^  hHsattr,acted  but 
little  attention.     I  allude  to  the  faet,  that,  wherever 
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the  plieuoincna  have  been  sufficiently  pronounced, 
the  sun  i-  iluring  the  day  encircled  by  a  more  or 
less  distinct  adored  halo  or  corona.  At  this  place 
the  a^sunieil  supra-ciirus  volcanic  dust  seems  not 
to  havf  l>een  sufficiently  dense  to  have  developed  the 
colored  rinps;  and  there  was  observed  nothing  more 
than  a  trhiiuth  glare  extendinj;  over  the  sky  from  tW 
to  25*^  fn>ni  the  centre  of  ihe  sun.  Hut  the'  Rev.  S.  E. 
Bii^hop  writes  me  from  Honolulu,  that  this  chromatic 
circle  around  th«»  sun  has  been  constantly  observed 
in  all  of  the  Hawaiian  Islands  for  several  months. 
It  has  likewise  been  obserxed  in  Kn^Iand  as  a  fre- 
quent accompaniment  of  a  conspicuous  manifestation 
of  the  upperglows  of  sun&et  and  sunrise. 

It  is  an  iiiterfstini;  question,  whether  this  more  or 
less  distinct  colored  zone  encircling  the  sun  is  a  true 
ine-cnjMul  halo,  or  a  diffraction  corona.  Its  want  of 
sharp  di'tinition,  and  tlu-  absence  of  the  regular  suc- 
cession of  prismatic  tints  due  to  refractive  di>per- 
sion,  wouM  seem  to  i)oiut  to  diffraction  as  thi;  true 
cause  of  the  chromatic  phenomena.  C)n  the  other 
hand,  tin?  lai^e  size  of  the  colored  circle,  having  a 
radius  of  fn^m  2<)°  to  ijHP,  would  ^eem  to  connect  it 
with  the  well-known  ice-crystal  halo  of  about  22° 
radius. 

While  I  am  disposeil  to  regard  this  chromatic  fea- 
ture of  the  phenomena  as  mainly  due  to  tliv  d trac- 
tive action  on  light  of  the  ini)>alpable  dust-p.irticlfs 
suspended  in  the  lofty  supra-cirri  regions  of  tlir  at- 
mosphere, yet  it  is  by  no  means  improbable  that  ice 
may  be  associated  with  the  phenomena:  for  it  ai»- 
I^ears  from  the  experiments  of  M.  Coulier,  and  luon* 
particularly  frrun  those  of  Mr.  John  Aitk^Mi,  com- 
municated to  the  Koval  society  of  E«linburgli,  Dec. 
20,  18S0  {Nature,  vol.  xxiii.  pp.  ia">-19T;  also  vol. 
xxiii.  p.  :^),  that  the  presence  of  dust- particles  in  the 
air  is  essential  to  the  formation  of  fogs  and  riouds; 
that,  when  aqueou>  vapor  condenses  in  the  atmos- 
phere, it  always  does  so  on  some  solid  nucleus:  and 
that  the  du-i«t-par!i<'l«'H  in  the  air  fonn  these  nuclei. 
Xow,  it  is  evidi-n:  iluit  the  presence  of  these  attenu- 
ated dust-particles  in  the  supra-eirri  regions  of  the  at- 
mosphere would  pnxluce  condt-nsation  of  the  rarefietl 
aqueou«»  vapor  at  these  lofty  altitudes.  But  inas- 
murh  as  this  resjion  must,  even  within  the  tropics, 
be  far  above  the  plane  of  perpetual  congelation,  the 
cond»*ns«Mi  vapor  nmst  necessarily  a-^sume  the  form 
of  ag^n-gatlons  of  ice  around  these  nu<*iei :  hence  the 
diflfractivH  corona<»  may  be  ass')Ci:ited  with  imperfect- 
ly <leveloi»eil  ice-crystal  halos.         .loiiN   Li:('o\TK. 

r..rktl.  y.  <'al.,  Jan.  lb,  18^. 

Inheritance  of  physical  injuries. 

Well-authenticated  Instances  of  the  inheritance  of 
a  physical  injury  are  so  rare,  that  I  wish  to  put  upon 
record  one  which  has  recently  fallen  under  my  ob- 
servation. A  gentleman,  when  a  boy  about  seven 
years  of  age,  had  the  second  toe  of  the  right  foot  de- 
fonned  by  wearing  a  tight  boot.  The  first  and  tliinl 
toes  were  crow<ied  together,  forcing  the  second  one 
under  and  backwards,  and  causing  a  curvature  of 
the  second  joint,  whicli,  in  time.  I)ecame  permanent. 
The  joint,  being  somewhat  elevated  above  those  of 
the  other  toes,  fecoived  the  pressure  of  the  shoe,  and 
always  after  was  n^ore  or  less  troublesome  in  conse- 
quence. The  gentleman  was  twice  married.  By  his 
first  wife  he  had  sik  children,  the  second  of  which 
was  a  daughter:  the  rest,  sons.  The  daughter  inher- 
ited the  crooked  toet  but  the  feet  of  all  the  sons  were 
normal.  The  deforviity  appeared,  however,  in  the 
son  of  one  of  these,  -V  the  brother  next  younger  tlian 
the  sister,  —afTectinu  the  same  foot  and  toe  as  on  the 
grandfather.     By  hisj  second  wife  the  gentleman  had 


only  one  child,  a  son.  who  also  inherited  the  pecul- 
iarity; but  in  this  instance  it  was  the  second  toe  of 
the  If/t  foot,  instead  of  the  right,  that  was  affected. 

Knowing  that  much  doubt  still  exists  whether  the 
results  of  a  slight  physical  injury,  like  the  c»ne  I  have 
described,  are  ever  tiimsmitted,  I  have  taken  pains  to 
examine  carefully  all  the  evidence  under  my  obser- 
vation; and  I  feel  assured  of  its  correctness.  All 
four  having  the  deformed  toes  are  now  living,  and  all 
a^ree  upon  the  facts.  The  gentleman  is  iK>sitive  that 
his  feet  were  normal  until  he  was  about  seven  years 
old,  and  says  he  remembers  very  distinctly  wearing 
the  boots  which  caused  the  defonnity.  An  exami- 
nation of  tlie  foot  does  not  show  any  congenital 
peculiarity  which  might  have  been  transmitted.  The 
toe.  when  restored  to  its  correct  position,  appeared 
normal  in  every  way.  No  peculiarity  of  this  kind 
has  ever  appeared  in  any  other  of  the  gentleman's 
relatives.  I  can  see  no  way,  then,  of  avoidhig  the 
conclusion  that  the  injury,  or  rather  its  results,  have 
been  transmitted  to  two  generations. 

The  case  presents  some  features  which  render  it 
especially  interestnig.  The  t>eculiarity's  appearance 
in  the  children  of  lK)th  wives  seems  to  eliminate  al- 
together the  element  of  the  mother's  influence  In 
producing  it.  The  recurrence  of  the  variation  in  the 
grandchild,  the  father  being  normal,  indicates  how 
powerful  was  the  tendency  to  perpetuate  this  slight 
deviation  fnmi  nature's  standanl.  In  the  other  cases 
which  I  have  studied  personally,  if  a  variation  did 
not  appear  in  a  child,  that  child's  chihlren  were  free 
from  it  also.  I  should  be  glad  to  know  if  any  one  of 
your  readers  has  observed  this  tendency  towarti  re- 
verting to  the  ancestral  tyi>e  under  similar  circum- 
stances. Irvixo  p.  Blshop. 

IN  rry.  N'.V.,  .Ian.  2H.  1nS4. 

Pumice  from  Elrakatoa. 

Capt.  A.  W.  Newell,  of  the  bark  Amy  Turner  of 
Boston,  has  brought  In  some  ])umice  which  was 
washed  aboard  his  vessel,  Sept.  IT,  18s;3,  in  latitude 
7°  2.'/  south,  longitude  103°  21'  oast,  about  a  hundre<l 
and  sixty-five  miles  south-west  from  Krakatoa,  Sun- 
da  Straits.  It  covereil  the  sea  In  windrows,  and  was 
observed  as  fine  afelies  as  far  distant  as  thirteen  hun- 
dred and  fifty  miles  from  its  source. 

A  piece  about  seven  inches  by  five,  which  came  to 
my  notice,  is  of  a  reddi>h-gray  color,  and  very  much 
inl^ated:  it  carries  porphyritic  crystals  of  i»lui^ioclase 
felspar,  in  many  cases  surrounded  by  dark-brown 
glass,  forming  small  black  spots  in  the  gniy  mass, 
whicli  might  at  first  sight  be  mistaken  for  augite  or 
hyperstheiie.  There  is,  besides,  dark-green  augite 
and  brown  hypersthene,  which  is  strongly  ple«)chroic, 
and  resembles  closely  that  found  in  the  Iavii>  from 
the  volcanoes  of  northern  California  and  the  Cascade 
Range  (Notes  on  the  volcam>es  of  ni)rthem  Califor- 
nia, Oregon,  and  Washington  Territory,  Amer.journ. 
xc,  September,  188:3). 

The  percentage  of  silica  for  this  pumice  was  found 
to  be  02.5:},  and  is  almost  identical  with  that  of  the 
hypersthene-bearing  pumice  from  Mount  Shasta, 
which  is  02.  It  is  undoubtedly  the  pumice  of  a 
hypersthene  andesite,  and  is  esi>ecially  interesting 
because  of  its  similarity  to  nK^ks  found  on  the  west- 
ern coast  of  North  America.  The  observations  of 
Renard  on  the  ashes  that  fell  in  Batavia  soon  after 
the  eruption  of  Krakatoa  (yature,  Dec.  tJ,  1883) 
show  the  same  component  minerals,  ai\d  have  doubt- 
less been  made  on  similar  material. 

Jos.  V.  iDDixes. 

U.  S.  iw'ologlcal  aurvoy.  New  York, 
Jan.  80. 1S»4. 
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TffE  EVOLUTION  OF  THE  CEPHALO- 
PODA.^—Ih 

Tub  iinlivuluul  tM>Ufd  slu*ll  of  L-vcry  exbtiDg 
Nautilus  m»iv  be  mid  to  pass  thioiigli  the  stt^es 
of  till*  pratoconclj*  when  it  is  always  nearly  or 
quite  slmight :  Hum  thi-oug^li  tlxe  fim  of  the 
couch,  wlieu  it  heconies  slightiy  eurved ;  then 
t1ir<»ugii  a  more  coui|rletely  eiirvetl  period,  in 
which  thp  Cufit  whorl  of  the  spiral  is  ('(jmpleted. 
After  this  it  eontinues  the  spiral,  the  whorls 
nu  the  outside  toudiiu*^  the  exterior  of  the 
iuiKTones,  and  Kfyreading  so  rapidly  by  growth 
AA  to  begin  to  envelo[t  them.  and.  in  extreme 
case^.  to  eofiipletely  eover  them  up. 

The  natural  infeieuee  trom  these  facts  would 
be,  that  there  was  a  siiuilar  succession  of  forms 
in  [iii-si  times, ^  the  strtiiglitiu  the  most  remote, 
the  arcuate  ami  the  gvroeeran  in  succeeding 
perio<ls.  and  tlie  uautilian  only  in  compara- 
tively tiHxlern  times*  This  would  he  n  per- 
fectly clear  and  legitimate  mental  eoncei»tion* 
Tlie  Rtructural  relntions  of  the  adult  shells 
apljcarcd  also  to  tlemanrl  tlie  same  solution,  as 
shown  by  the  researches  n\'  (^uenstedt.  Bronn, 
and  Barrande,  and  later  of  (iaudrv,  Bar- 
rande's  researehes  also  demonstrated  that  this 
idea  eould  not  be  maintained,  and  that  there 
were  uo  such  serial  relations  in  time,  but  that 
the  whole  series  of  forms  were  present  in  the 
earliest  period,  and  occurred  side  by  side  in 
each  paleostoic  formation.  This  great  author *a 
conclusions  have  had  a  curious  effect  ujion 
paleontologists-  It  has  been  hastily  assumed 
by  some,  that  the  mental  concc[>tion  was  more 
perfect  than  could  be  realiiiefl  in  nature ;  by 
othere,  that  the  im|>erfection  of  the  recorded 
succession  wan  an  olvvlous  rel\itation  of  the 
doctrine  of  evolution,  and  all  pursuit  of  a 
sohition  unworthy  of  serious  attention. 

Slatistically,  liie  logical  (ueture  coincides 
with  the  observed  succession  in  time.  The 
straight  cones  predominate  in  the  Silurian  and 
earlier  [>enods ;  while  the  loosely  coiled  are 
much  less  numerous,  and  the  close  coile<l  and 
involute,  though  pix?9cnt,  are  extremely  rai-e. 
The  loosely  coiled  and  close  eoiled  gain  in 
numbers  in  tlie  carl  ion iferous,  and  the  involute 
are  more  utunerous  than  In  the  Silurian  ;  while, 
in  the  later  times  of  the  Jura,  all  disappear  ex- 
ept  the  close  coiled  an<l  the  iti volute,  there 
being  a  decided  predomitianee  of  involute 
phells.  Thus  we  are  able,  by  revei-sing  the 
ecord  and  travelling  back  to  the  Silurian, 
I  to  see,  that  antecedent  to  that  periofl,  in 
protozotc,  there  must  have  been  a  time 
rhcn  the  straight  conea  or  their  immediate  an- 


oestors  predominated,  to  the  exclusion  of  U»e 
coiled  and  perhaim  even  of  lh(^  areuate  types 
or  varieties. 

The  involute  sliells  of  the  earliest  geological 
times  were  therefore  probably  evolved  from 
the  8ti*aight  cones  in  regular  succession  ;  and 
we  may  perhaps  hope  to  eventually  get  the  evi- 
dence of  this  succession  in  th<*  formations. 
The  exact  i*onnterpart  of  our  logical  picture, 
as  Barrande  ^  has  tridy  stated,  does  not,  how* 
ever,  exist  in  the  known  geological  records  of 
later  j)eriods.  Judged  by  the  common  clussi- 
ficHtion,  by  the  prevalent  ideas  abotit  the  alHu- 
ities  of  adult  structures,  and  l>y  the  modes  of 
occurrence  of  fossils  in  the  geological  forma* 
tions,  the  forms  seem  to  be  without  law  or 
order  in  their  sucression. 

But  let  ns  imagine,  during  the  paleozoict  a 
different  condition  of  affairs  from  what  is  now 
the  general  rule.  Let  us  supiioso  such  a  thing 
l^ossible  as  the  quick  evolution  of  forum  and 
structure,  and  tliat  in  these  ancient  perioiis, 
near  their  ]K>ijits  of  origin,  animals  found  the 
earth  eujuparatively  unoccupied,  anrl  w^ero  not 
only  able,  but  in  fact  forced,  to  migratx?  in 
every  direction  into  dilferent  habitats,  and  to 
make  per|ietual  ellbrts  to  readjust  their  inher- 
iled  strnetures  lo  the  new  reipiiR^ments  de- 
mandcfl  by  these  comparatively  unoccupied 
fields.  Fcx>d  and  opportunity  wotild  have 
acted,  in  such  localities,  as  stimulants  to  new 
ertbrts  for  ihe  attainment  of  more  perfect  adap- 
tation and  for  changes  of  structure  useful  to 
that  end.  We  can  neither  imagine  the  effort 
to  change  of  habitat  and  habits,  without  its 
cause,  the  primary  physical  stimulant,  nor  the 
change  of  structure,  except  as  a  result  of  the 
direct  effort  to  meet  the  physical  requirements 
with  corresporiiling  or  suitable  strnetures. 

Let  ns  also  compare  the  I'hauge.s  taking 
place  during  the  whole  of  [jaleozoic  time  with 
tliose  known  tt)  have  occurred  in  certain  iso 
lated  cases  in  more  recent  times;  such,  for 
example,  as  that  of  Steinhcim,  where  a  singU" 
species,  tiuding  itself  in  an  unoccupied  field, 
proceeded  with  nn<'xampled  rapidity  to  fill  its 
requirements  by  the  evtihition  of  new  series 
and  many  species,  all  diflV'riiijr  from  each  other, 
but  all  referable,  by  intermediate  varieties,  to 
the  original  form,  —  in  this  exam[>le,  really  a 
single  species,  the  well-known  IManorbis  aequl- 
umbilicatuB, 

*   Wf»  fT»ef**t  thrtf  «fme«-flfK»^  TtM  p**rfntt  mimv  necoiint  Of  Ih 
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If  we  admit  such  possibilities,  and  then  find 
similar  phenomena  in  the  paleozoic  epoch,  we 
shall  no  longer  need  our  first  picture,  but  can 
construct  a  far  more  natural  one. 

The  Nautiloidea  will  not  then  present  them- 
selves as  a  simple  chain  of  being,  but  as  the}' 
reall}-  were,  —  several  distinct  stocks,  or  grand 
series,  and  each  of  these  grand  series  divisible 
into  many  smaller  lines  of  genetically  connect- 
ed forms.  In  the  Cambrian,  or  perhaps  ear- 
lier, some  of  these  do  not  have  close-coiled 
forms  at  all ;  some  of  them  have :  but  all,  ex- 
cept the  most  primitive  series,  which  are  com- 
posed wholly  of  straight  or  arcuate  forms,  have 
some  close-coiled  species.  These  we  can  often 
trace  directly  with  the  gi*eatest  exactness,  both 
by  their  development  and  by  the  gradations 
of  the  adult  forms,  to  corresponding  species 
among  the  straight  Orthoceratites. 

The  series  we  have  described  above,  from 
Orthoceras  to  Goniatites,  compares  closely- 
with  any  single  genetic  series  of  the  Nautiloi- 
dea, and  shows  that  this  ordinal  type  arose 
very  suddenly  in  the  protozoic,  and  evolved 
true  nautilian  shells  in  the  Cambrian  or  earlier. 

The  Ammonoidea  evolved  from  the  nau- 
tilian forms  of  the  Cambrian  into  series,  which 
are  structurally  much  more  distinct  from  each 
other  in  the  paleozoic  than  any  groups  of  the 
same  value  (i.e.,  genera)  in  the  succeeding 
formations,  and  thus,  in  different  but  equall}' 
plain  characters,  teach  us  that  they  also  had 
a  quicker  evolution  within  that  period  itself 
than  in  the  later  formations.  Either  this  was 
the  case,  or  else  the  Ammonoidea  must  have 
been  created  in  full  possession  of  an  organiza- 
tion only  attained  by  similar  parallel  series  of 
congeneric,  close-coiled  nautiloids,  after  pass- 
ing through  all  the  intermediate  transforma- 
tions above  described.  Here  is  a  curious  fact : 
though  taxonomically  equal,  we  cannot  com- 
pare the  order  of  the  Ammonoidea  with  the 
whole  of  the  Nautiloidea,  but  only  with  a  more 
or  less  perfect  single  series  of  that  order.  This 
phenomenon  fully  accoi*ds  with  the  true  picture 
of  the  genetic  relations.  The  remarkabl}'  sud- 
den appearance  and  fully  developed  structures 
of  these  earlier  ammonoids  finel}'  illustrates 
the  fan-like  character  of  the  evolution  of  forms 
from  chronological  centres  of  distribution,  and 
the  quickness  with  which  they  must  have  spread 
and  filled  up  the  unoccupied  habitats. 

After  the  paleoioic,  no  absolutely  new  struc- 
tural modification!!  are  produced  ;  though  the 
complication  of  tbe  structures  is  carried  so 
much  farther  that!  we  are  at  first  apt  to  im- 
agine that  there  ard  several  new  types  of  struc- 
ture in  the  trias  an<   Jura.     We  can  carry  out 


this  assertion,  even  into  some  minute  stmctaral 
characters.  Thus  the  mesozoic  ammonoids 
have,  in  all  forms,  a  curious  little  short  collar, 
which  arises  from  the  septa,  and  surrounds 
the  siphon.  It  seems  to  be  usefUl  simp]}*  to 
close  the  joint,  and  perhaps  make  the  connec- 
tions of  this  tube  more  perfect,  and  exists  in  no 
nautiloid  at  present  known.  It  was  supposed 
from  its  development,  etc. ,  to  be  confined  to  the 
Ammonoidea  of  periods  later  than  the  paleo- 
zoic, but  has  recently  been  noted  b}'  Beyrich 
in  a  Goniatites  of  the  carboniferous.  We  have 
found  in  a  similar  way  every  distinctive  struc- 
tural peculiarity  of  the  mesozoic  Ammonites 
appearing  in  some  form  among  the  Goniatites 
of  the  carboniferous. 

The  contemplation  of  the  wonderful  phe- 
nomena presented  by  these  series  has  finally 
led  the  author,  not  without  reluctance,  to  the 
conclusion  that  the  [phenomena  of  evolution  in 
the  paleozoic  were  distinct  from  those  of  later 
periods,  having  taken  place  with  a  rapidity 
paralleled  only  in  later  times  in  unoccupied 
fields,  like  Steinheim.' 

The  hyix)thesis  of  Wagner,  that  an  unoccu- 
pied field  is  essential  for  the  evolution  of  new 
forms,  gains  immonsel}'  in  importance,  if,  as  we 
suppose,  it  is  practical  to  apply  it  to  the  ex- 
planation of  the  phenomena  we  have  observed. 
Every  naturalist  must  see  at  once,  by  his  own 
s|>ecial  studies,  that  this  is  the  only  reasonable 
explanation  of  the  frequent  rapid  development 
of  tj'pes  in  new  formations,  as  well  as  the  sud- 
den appearance  of  so  many  of  the  different 
types  of  invertebrates  in  the  paleozoic.  New- 
berry's theory  of  cycles  of  sedimentation  shows 
that  the  sudden  appearance  of  types  is  inex- 
plicable, except  upon  the  supposition  that  they 
retired  with  the  sea  between  each  period  of  de- 
posit, and  again  returned  after  long  intervals 
of  absence,  or  perhaps  made  their  appearance 
for  the  first  time  in  a  given  fauna. 

With  this  explanation  and  that  of  Wagner 
the  facts  we  have  observed  fully  coincide,  and, 
we  think,  amply  explain  the  phenomena,  both 
of  sudden  appearance  in  the  first  deposits  of 
formations,  and  subsequent  quick  development 
in  the  necessarily  unoccupied  habitats.  The 
researches  of  Barrande,  Alexander  Agassiz, 
Bigsby,  Gaudry,  and  many  others,  show  us 
that  this  must  have  been  especially  true  of 
the  paleozoic  or  of  the  protozoic,  if  this  sup- 
posed period  is  admitted,  as  compared  with 
subsequent  periods. 

We  find,  then,  that,  in  order  to  make   our 

>  Another  ftateiiiCDt  of  theao  facta  in  the  form  of  a  law  of 
erolation  ii  given  in  the  author*!  •  Oenera  of  fossil  cephalopoda ' 
iProc,  Bo9t,  90C,  nat.  hitt.f  zzii.  1884). 
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logical  and  generalized  pictiirG  of  exact  corre- 
siDondence  between  all  the  changes  in  the  life 
of  a  nantiliau  close-ooiled  shell  and  tlie  life  of 
its  owa  group  accoj-d  with  tlie  facts,  we  must 
I'be  careful  to  limit  it  to  grtjups  quickly  evolved* 
and  these  exclusively  paleozoic. 

In  \8U\  Aiiguste  (jQcusLodt  began  re- 
searches  which  ought  long  ago  to  have  led  to 
Ithis  solution.  He  demonstrated  by  repeated 
[•examples^  that  among  diseased  tyjies  the  roost 
Lcxtcnsive  changes  of  form  and  stnieture  might 
[take  place  in  a  single  species,  and  within  the 
narrowest  limits  of  time  and  surfnce-distribu- 
tion.  Quensl^sdt  was  thus  the  first  to  show 
that  in  diseased  forms  tlit*  shell  had  the  in- 
herent habit  of  reversing  the  process  of  growth 
and  evolution,  and  of  becimnug  more  and 
more  uncoiled  by  successive  retrograde  stej^s. 
Vou  Buch  and  t^uenstcflt,  tnnst«*r  and  disciple, 
and  the  author  independcutly  of  either  of  these 
predecessors,  in  three  siiccessive  researches, 
have  arrived  at  the  identical  conclusion,  that 
these  uncoiled  shells  are  truly  distorted,  or,  as 
we  may  more  accurately  cx[»ress  it,  pathologi- 
al  forms.  They  are  not,  however,  rare  or 
'exceptional,  as  one  might  at  first  suppose,  but 
occur  in  numbers  and  in  every  grade »  —  from 
those  that  differ  but  little  from  the  normal 
forms,  to  those  that  dilTer  greatly  ;  from  those 
that  arc  exceedingly  contined  in  distribution, 
to  those  which  lived  through  great^ir  lengths 
of  time.  But  in  all  cases  they  exhibit  degra- 
dation, and  are  expiring  types.  The  author 
has  repeatedly  traced  series  of  them,  and  stud- 
ie«l  iheir  young,  partly  in  (2uenstedt*s  own  col- 
lleotion.  In  all  eases  they  show  us  that  great 
plianges  of  form  and  structure  may  take  place 
^lldcleuly ;  and  this  lesson  could  have  been 
ned  from  (^uenstedl's  work  and  example 
well  forty  years  since  as  now  :  and  in  all 
species  tho  young  nre  close-coiled,  even  in 
some  which  arc  arcuate  in  the  later  lan^al, 
adolescent,  and  adult  stages,  Baculites,  the 
extreme  form,  is  straight,  and  the  young  still 
unknown. 

When  we  attempt  to  I'eaolve  these  pathologi- 
cal uncoiled  series  and  forms,  which  show  by 
tlieir  close- coiled  young  that  they  were  de- 
scenderl  from  close-coiled  shells,  we  liud  our- 
selves without  comparisons  or  standards  in  the 
early  life  of  tlie  individual.  The  laws  of  gera* 
tology  —  that  the  old  age  of  the  individual 
shows  degradation  in  the  same  direction  as, 
and  with  similar  changes  to^  those  which  take 
1)1  ace  in  Buccessive  species  or  groups  of  any 
aitlliated  pathological  series  of  uncoiled  and  de- 
graded forms  —  here  come  into  use,  and  serve 
I  explaia  the  phenomena*    This  correspond- 


ence is  showu  in  the  uncoiling  of  the  whorls, 
loss  of  sixe,  the  succession  in  which  the  orna- 
ments and  ]>ai'ts  ai*e  resorbed  or  lost,  the  ap- 
proximations of  the  septa,  and  position  of  the 
siphon.  It  is  <iuite  true,  as  first  stated  by 
Ciucnsledt  and  also  by  D'Orbiguy,  that  every 
shell,  when  outgrown,  shows  its  aiiproaching 
death  in  the  close  approximatiun  of  the  last 
sutures,  the  smoothness  of  the  shell,  the  de- 
crease in  size,  etc.  ;  but,  in  order  to  realize 
that  these  transformations  mean  the  same  thing 
as  those  which  take  place  in  any  scries  of  truly 
l)athological  forms,  we  have  to  return  to  the 
types  in  which  unfavorable  surroundings  have 
produceti  distortions  or  etfects  akin  to  what 
physicians  would  term  pnthologieaL  This  fre- 
quently happens  in  small  series  of  XauUloidea  ; 
and,  if  we  contlne  ourselves  to  these,  we  can 
make  very  accurate  comparisons  :  or,  on  the 
other  hand,  in  the  case  of  the  Aramonoidea, 
wc  may  trace  the  death  of  an  entire  order, 
and  show  that  it  takes  phice  in  accordance 
with  the  laws  of  geratology.  Such  series, 
among  the  Nautiloi/lca,  are  abundant  in  the 
earlier  formations  ;  but  they  have  not  the  gen- 
eral significance  of  the  similar  forms  among 
the  Ammonoidea,  and  can  be  neglected  in  this 
article.  There  are  no  known  cases  of  degraded 
series  of  uncoiled  forms  among  the  ammonoids 
of  the  earlier  or  paleozoic  periods:  they  may 
have  occurred,  but  they  must  have  been  ex- 
cessively rare.  In  the  trias  and  early  Jura, 
pathological  uncoiled  forms  are  rare  among  am* 
monoids,  but  in  the  middle  and  upper  Jura  they 
increase  largely  :  and  finally,  in  the  upper  cre- 
taceous Uiey  outnumber  the  normal  involute 
shells,  and  the  whole  onler  ceases  to  exist. 
Neumuy<tr  has  shown,  that  a  similar  degrada-^-J 
tion  occurs  in  all  of  the  normal  ammonoids  of 
the  cretaceous,  and  that  their  sutures  are  less 
complicated  than  those  of  their  immediate  an- 
cestors in  the  Jura,  This  proves  conclusively, 
that  the  degradation  was  general,  and  affected 
all  forms  of  Aramonoidea  at  this  time  ;  since  the 
uncoiled  forms  are  not  confined  to  special  local- 
ities, as  in  the  Jura,  but  are  found  in  all  faunas 
so  far  as  known.  The  facts  show  tliat  some 
general  physical  catise  acted  simultaneously, 
or  nearly  so,  over  the  whole  of  the  k-iown  ar 
of  the  world  during  the  cretaceous  period,  1 
and  produced  precisely  similar  etiects  upon  the 
whole  type  as  had  here  and  there  l>een  notice- 
able only  within  limited  localities  and  upon 
single  species  or  small  numbers  of  species  dur- 
ing the  previous  periods.  This  general  cause, 
whatever  it  may  have  been,  acted  on  the  ty[>e 
BO  as  to  cause  the  successive  generations  of  the 
larger  part  of  the  Bhells  to  become  distorted 
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smaller  and  more  cylindrical  in  their  whorls, 
smoother,  and  to  lose  their  complicated  foliated 
sutures.  In  extreme  cases  they  became  again 
perfectly  straight  cones,  like  the  orthoceratitic 
radicals.  So  much  alike  are  they,  that  it  is 
quite  common  for  those  who  are  not  students 
of  this  group  to  mistake  the  degraded  Baculites 
for  the  radical  Orthoceras.  This  decrease  in 
size,  increasing  smoothness,  and  uncoiling,  is 
precisely  parallel  with  the  similar  transforma- 
tions taking  place  during  old  age  in  the  normal 
involute  shells  of  the  Jura,  which,  when  old 
enough,  also  depart  from  the  spiral,  or  tend  to 
straighten  out,  and  alwa^'s  lose  their  orna- 
ments, decrease  in  size,  and  so  on.^ 

Tlie  universal  action  of  the  surroundings,  as 
we  now  know  them,  is  certainl}'  not  exclusively 
favorable  to  the  continuance  of  life,  and  may 
be  wholly  more  or  less  unfavorable.  It  cer- 
tainly perpetually  excites  the  animal  to  new 
and  more  powerful  exertions,  and,  like  per- 
petual friction,  wears  out  its  structures  by  the 
efforts  which  it  obliges  it  to  make  for  the  sup- 
port of  the  structures  in  doing  work.  At  first 
this  leads  to  development,  tlie  supply  being 
greater  than  the  demand  ;  but  sooner  or  later, 
and  with  unvarying  certainty,  the  demand  ex- 
ceeds the  powers  of  supph',  and  old  age  sets 
in,  either  prematureh',  or  at  the  termination  of 
the  usual  developmental  periods.  The  remark- 
able and  at  present  unique  example  of  the 
Ammonoidea  places  us  in  a  position  where  we 
can  see  the  same  process  taking  place  in  tlie 
whole  of  a  large  group,  with  attendant  pluMiom- 
ena  similar  in  every  respect  to  those  wliieh  we 
have  observed  in  indivi<lnal  shells  of  the  same 
order. 

In  numbers  of  species  and  genera,  and  in 
the  complication  of  tlic  internal  structures 
and  the  production  of  the  ext<'nial  ornaments 
on  tiie  shells,  tlir  order  reaches  what  appears 
to  be  the  highest  stage  of  development  in  the 
Jura  :  then  retrogression  begins,  and,  steadily 
gaining,  Hnally  allects  all  forms  of  the  type, 
and  it  becomes  extinct.  Smaller  series  of  the 
Annnonoidea  and  Xaiitiloidea  tro  tiiroiigh  the 
same  process  in  their  respect i\(*  time-limits, 
and  in  tlu»  saine  way,  but  can  be  compared 
with  the  individual  nmch  more  ac'cnrately  and 
closely.  It  is  (evident,  then,  that  the  compari- 
son of  theylife  of  an  individual  with  that  of 
its  immediale  series  or  group  reaches  a  high 
degree  of  e:&actitude,  and  tliat  the  observed 
phenomena  onthe  life  of  an  individual  should 

»  Wc  are  aware  oAtheexlHteneo  of  evidence  that  AramoniteB 
of  the  normal  form,  tlnP  types  of  whioh  we  have  t«ecn,  have  been 
dcHcribfd  from  ibo  lotvCT  tcrtiarloH:  but  there  arc  »till  doubts 
about  the  reputed  aire  oV  the  formatioiiHi  ami,  in  any  case,  tl»ey 
only  lend  to  confirm  theV^'"*''*'^'  trend  of  the  facltt. 


enable  us  to  explain,  in  some  measure,  the 
equivalent  phenomena  of  the  life  of  the  group ; 
and  we  are  unavoidably  led  to  entertain  the  ex- 
pectation that  it  does  explain  it.  This  expec- 
tation was  actually  formulatc<i  as  a  probable 
law  for  the  whole  animal  kingdom  by  Haeckel 
in  the  same  year  (1806)  as  the  author  first 
published  on  the  Tetrabranchiata.  We  are 
therefore  able  to  quote  this  leader  in  science 
in  support  of  our  weaker  knowledge ;  and  also 
a  pupil  of  his,  Wurtemburger,  who  has  an- 
nounced the  same  results  attained  b}'  researches 
on  the  Ammonites  of  the  Jura,  but,  naturally* 
I)erhaps,  omitted  to  recognize  any  one  but  his 
honored  master. 

The  evidence  is  very  strong,  that  there  is  a 
limit  to  the  progressive  complications  which 
may  take  place  in  any  type,  beyond  which  it 
can  only  proceed  by  reversing  the  process,  and 
retrograding.  At  the  same  time,  however,  the 
evidence  is  equally  strong,  that  there  are  such 
things  as  tyi)es  which  remain  comparatively 
simple,  or  do  not  progress  to  the  same  degree 
as  others  of  their  own  group.  Among  Nauti- 
loidea  and  Ammonoidea  these  are  the  radical 
or  generator  types.  We  have  no  case  yet  of 
a  highly  comi)licated,  specialized  type,  with  a 
long  line  of  descendants  traceable  to  it  as  the 
radical,  except  the  retrogressive :  but  all  our 
examples  of  radicals  are  taken  from  lower, 
simpler  forms  :  and  these  radical  types  are 
longer-lived,  moi-e  persistent,  and  less  change- 
able in  time,  than  their  descendants. 

We  find  the  radicals  of  the  Nnutiloidea  liv- 
ing throughout  the  paleozoic,  and  perpetually 
evolving  new  types  in  all  directions  :  then  this 
process  ceases,  and  the  i)rimnry  radicals  th(»m- 
selves  (lie  out.  Uut  they  leave  shells,  which  are 
in  that  stage  of  i)rogression  which  1  have  called 
the  nautilian.  These,  the  more  direct  descend- 
ants of  the  radicals,  become  secondary  radi- 
cals, and  gcufrate  series  having  more  involute 
shells.  These,  in  turn,  as  secondary  radicals, 
exhibit  ver}'  decidedly  a  greater  chronological 
<listribution  than  their  descendant  involute 
forms,  persisting,  even  to  th(^  present  day,  in 
Nautilus  umbilicatns.  The  same  story  may 
be  told  of  the  Ammonoidea,  but  substituting 
at  once  the  dose-coiled  shell  (the  secondary 
radicals)  for  the  primary  radicals  of  the  Nau- 
tiloidea,  even  as  far  back  as  the  ('ambrian. 
These  secondary  radicals,  gn^itly  modilled  but 
still  carrying  in  their  simpler  organizations  and 
mode  of  coiling  the  possibilities  of  a  number 
of  new  series,  existed  by  the  side  of  the  ex- 
piring degraded  forms  of  the  cretaceous. 

This  is  the  essential  element  of  difference 
between  the  life  of  the  whole  order  and  that  of 
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Ibe  iuclivkUial.  We  can  accurately  compare 
tlie  rise  and  fall  of  the  individual  and  its  whole 
cN'cle  of  tmijslbnnations  with  that  of  any  of 
the  single  iSeries  or  hraut'hes  of  the  satue  stock 
which  become  highly  specialized  and  then  de- 
l^cne rated  ;  but,  when  we  attempt  to  go  farther, 
wc  meet  with  similar  diOlculties  to  those  en- 
countered in  tracing  the  piogress  of  types  and 
orders.  The  radical  and  persistent  types  are 
still  present^  and  teach  us,  that,  as  lon^  as  they 
exist  suffleiently  unt^hangcd,  new  types  are  a 
possibility.  \Ve  have  traced  many  of  these 
in  the  two  orders,  and  have  found  that  they 
change  and  beconje  more  complicated,  and  tirat 
probably  a  purely  persisteid  or  entirely  unpro- 
gressive  type  does  not  exist  among  the  tbssil 
Cephnlopoda.  The  most  celebrated  example 
of  nTichaiiging  persistency  has  been,  and  is  now^ 
suppose<l  to  be,  the  modern  Nautilus.  We 
think,  however,  that  when  our  observations 
are  fully  pyltlished*  it  will  become  evident  that 
the  similarities  of  this  shell  to  some  of  the 
Cambrian  coiled  forms  —  which  have  caused 
Burr  and  e  and  others  to  suppose  that  it  might 
be  transfeired  to  the  Cambrian  faima  without 
creating  confusion  —  belong  to  the  CMtegory 
known  to  the  naturalist  as  representation  ;  that 
is,  similarities  of  form^  and  even  of  structure, 
in  the  adults,  but  with  young  having  entirely 
distinct  earlier  stages  of  development,  and 
belonging  to  distinct  genetic  series.  Still,  com- 
parative unprogre&sion  or  persistency  is  com- 
mon in  all  radicals ;  and  they  force  us  to 
recogni;^e  the  fact,  that  the  orders  could  have 
produced  new  series,  perhaps  even  in  the  cre- 
taceous, if  it  had  not  been  for  the  ilirect  un- 
favorable action  of  tiic  physical  changes  which 
then  took  place,  so  far  as  we  now  know,  over 
the  whole  earth. 

Thus,  in  making  our  comparisons  between 
the  life  of  the*  individual  and  the  life  of  the 
group,  we  cannot  say  that  the  causes  whieh 
pnxluced  old  age  and  those  which  in  time  pro- 
duced retrogressive  types  wert^  identical :  we 
«'ttn  only  say,  that  they  produced  similar  effects 
in  (^hanging  the  structures  of  the  individual 
and  of  the  progressive  types*  and  were  there- 
fore unfavoralde  to  tlie  farther  development 
ami  c<»mplication  of  these  types.  In  their  ef- 
Iccts  they  were  certainly  simihir;  but  in  them- 
selves they  might  have  beeiu  and  probably 
were,  qtiite  diJlerent,  agreeing  only  In  belong- 
ing to  that  class  uf  causes  which  we  distin- 
guish aA  pathological,  or  those  whose  nature 
can  Ijc  generally  summed  up  as  essentially 
urd'avorable  to  the  progress,  and  even  to  the 
existence,  of  the  organization. 

In  order  to  understand  the  Tiipnninfr  of  thpst* 


evidently  degraded  structures,  we  must  turn 
back  to  our  tlrst  remarks  upon  the  ohler*  The 
apertures  and  forms  of  the  retrogressive  shells 
all  show  that  tliey  were  exceptional,  that  they 
had  neither  well-developed  arms  for  crawling 
nor  powerful  pipes  for  swimming ;  that,  in 
other  words,  they  could  not  have  carried  their 
spires  in  any  of  the  oi-ciinary  ways.  Their 
habitats,  therefore,  must  have  been  more  or 
less  sedentary  ;  and  like  the  se  den  tar)'  Gastro- 
poda, as  compared  with  tlie  locomotive  forms, 
they  ])resented  degeneration  of  the  form  and 
structure  of  tlieir  higher  and  more  complicated 
ancestors.  Their  habitats  did  not  require  the 
progressive  grades  of  structure,  and  they  dis- 
pensed with  or  lost  them  ;  and  in  many  cases 
this  took  place  very  rapidly.  This  retrogres- 
sion was  in  itself  unfavorable  to  a  prolonged 
existence  ;  and  the  gcratologous  nature  of  the 
changes  tells  the  same  story,  so  that  we  can 
attribute  their  extinction  to  the  unfavorable 
nature  of  their  new  habitats,  and  also  call  them 
patljological  types  without  fear  of  misrepresent- 
ing their  trne  relations  to  other  forms. 

We  have  necessuril^'  avoided  even  allusions 
to  some  tyC  the  most  important  coutirmatory 
facts;  but  we  hope  our  effort  will  at  least 
si  low  that  the  theory  advanced  is  a  reasonable 
one,  and  that  the  fossil  Cephalopoda  are  worthy 
of  the  attention  of  even  the  most  entlmsiastic 
of  the  young  disciples  of  the  modern  school  of 
embryology.  The  theories  of  this  school  will 
have  to  stand  tests  of  which  thej^  have  now  not 
even  a  faint  idea,  and  it  is  to  be  hoped  they 
will  not  long  neglect  the  prec4iution  of  know- 
ing also  the  past  history  of  the  types  they 
otlen  so  incautiously  and  contidcutly  handle. 

Au^HKLfs  Hyatt. 


THE  MOTION  OF  WAVES   OF  COLD  !N 
THE    UNITED   STATES, 

The  chief  signal-officer  of  the  army  desiring 
to  learn  the  j)rogress  of  waves  of  cold  across 
the  Unitefl  States,  an  investigation  has  been 
undertaken  in  order  to  rletcrmine  the  appear- 
ance of  such  waves,  their  approximate  velocity, 
and  general  lino  of  advance.  It  would  seem, 
at  first  sight,  as  though  the  problem  might  bo 
solved  by  drawing  isotherms  (i.e.,  lines  through 
lX)ints  at  the  same  temi>erattn*c»)  on  consecutive 
days,  from  simultaneous  observations  over  the 
wliole  country.  If,  then*  there  were  a  progres- 
sive motion,  the  Htu(\y  of  these  lines  would 
show  it.  It  has  been  found,  however,  that  a 
cold  wave  does  not  travel  in  a  well-defined 
closed  curve  ;  and,  more  tlian  that,  the  gradual 
inerense  of  temt»eraturc,  as  the  curves  approach 
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the  fK>utli,  maskft  and  often  obliterates  the  mo- 
tion we  seek  to  find.  Again  :  such  waves  are 
frequently  divided,  then  united,  tlius  by  the  loss 
of  their  identit\'  making  it  impossible  to  trace 
them  for  a  long  jjeri^jd.  One  of  the  simplest 
methods  of  procedure  in  an  investigation  of 
this  nature  would  1k»  the  projection  of  the  ob- 
servations of  temi)erature  in  curves,  one  for 
each  station,  anr]  then  studying  the  fluctuations 
from  station  to  station.  This  was  done  by 
Professr^r  Elias  IxKimis,  in  his  ninth  pai>er,  in 
which  1h*  investigated  the  motion  of  waves  of 
high  and  low  pressure. 

An  investigation  of  this  kind,  a  short  time 
since,  gave  lO.M  da^'s  for  the  mean  interval 
of  time  f>f  sixteen  waves,  moving  from  St. 
Micliacrs,  Alaska,  to  Tunichansk,  Siberia, 
along  the  sixty-fifth  parallel,  or  an  approximate 
mean  velocity  of  15.H  miles  per  hour.  Such 
a  determination,  however,  cannot  be  regarded 
as  entirely  satisfactory,  because  it  simply  takes 
into  account  a  series  of  sUitions  lying  in  an 
east  and  west  direction. 

In  order  to  extenrl  the  investigation  to  a 
large  number  of  stations,  we  may  take  daily 
'  departures  *  from  the  monthly  mean,  and,  pro- 
jecting these  upon  charts,  determine  the  char- 
act<;r  of  the  fluctuations  over  a  large  area.  In 
pnicti<'(i,  however,  this  method  fails,  for  the 
reason  that  the  fluctuations  diminish  toward 
souther!}'  latitudes,  thus  masking  the  progres- 
sive motion. 

The  following  method  has  been  adopted  for 
obviating  the  latter  difllculty.  We  ma}'  con- 
sider, that  if  a  (rold  wave  advance  in  any  di- 
rection, without  disturbance  from  dense  clouds 
or  monntain  ridges,  it  will  carry  minimum  tem- 
peratures to  succ(»ssive  stations  in  its  path ; 
the  intervals  of  time  between  the  passage  of 
HU(;h  a  minimum  over  any  one  station  taken  as 
a  starting- i)oint,  and  others  in  the  line  of  prog- 
ress, gradually  increasing.  By  determining, 
then,  the  time  of  passage  of  a  minimum  across 
each  station  in  a  country,  and  charting  these 
times,  we  can  asc(?rtain  both  the  line  of  advance 
and  the  velocity  of  the  wave. 

In  order  to  obtain  the  time  of  passage  of  a 
mininuun  temperature  over  a  station,  where 
a  series  of  observations  has  been  made  each 
day,  it  is  (essential  first  to  eliminate  the  effect 
of  diurnal  range.  This  may  be  done  by  ob- 
taining the  residuals  for  each  observation  of  a 
month,  taken  at  any  hour ;  then,  determining 
the  approximate  time  of  passage,  we  can,  by 
examining  the  successive  residuals  near  that 
time,  obtain  the  time  sought.  An  effort  has 
been  made  to  apply^the  above  principles  to  the 
observations  of  the  V.  S.  signal-service,  taken 


five  times  each  day  during  November,  1881, 
at  forty-two  selecterl  stations.  In  this  month 
there  were  four  prominent  cold  waves ;  and  the 
following  table  gives  the  interval  of  time  which 
elapsed  between  the  passage  of  each  of  these 
over  Fort  Dun  vegan.  North-west  territory,  and 
each  of  the  fort^-two  stations.  These  figurea 
are  inserted  exacth'  as  determined  from  the 
observations.  It  was  found,  however,  that 
many  of  the  apparent  discrepancies  in  a  pro- 
gressive law  of  motion  were  due  to  the  appear- 
ance of  clouds  at  the  time  of  an  observation, 
thus  throwing  the  minimum  forward  or  back 
four  and  even  eight  hours.  Blanks  indicate 
that  the  minimum  could  not  be  determined 
satisfactorily. 

Cold  wa  ves^  /. ,  //. .  ///. .  and  IV. ,  of  November^ 


sution. 


Ilouri*  betw«'fn  Fort  I>anvi.'gan 
and  (»tation»  in  I'.  8. 


AIiM-na,  Mich 4s 

Bidmarck.  Dak 24 

Boston,  Mask 64 

BrownMvillo,  IVx 48 

Buffalo,  X.Y '     'M 

BurlinKU.n,  Vt 04 

Cape  May,  X..J 4S 

Charlotte,  N.C ,     M 

Chattanoo^Ht  Tenn 32 

Cheyenne,  Wyo ' 

Cincinnati.  O :W 

Concho,  Tex 

Davenport,  lo 24 

Deadwood,  Dak 

Dodge  City,  Kan 32 

Ea8lp(»rt,  Me 72 

EI  Tiwo,  Tex HO 

Fort  A«»«lnaboin<?,  Mont.     .     .  24 

Fort  Biiford,  Mont 20 

Fort  Elliott,  Tex 32 

Fort  (Jibnon,  Ind.  'i'er.  .     .     .  32 

QalveHton,  Tex 72 

Huron,  Dak 

Key  Went.  Fla 04 

Kitty  Hawk,  N.C ')•'. 

Marquette,  Mich 4o 

MemphiH,  Tt-nn 32 

Monti^onierv.  Ala j'h* 

Moorhead,  Minn 24 

New  Orleani*,  Im 

North  riatte.  Neb 

New  York,  N.Y 48 

Omaha,  Neb 

HIttf  burg,  Tenn 52 

PunU  llanBU,  Fla 4K 

St.  Louio,  Mo 32 

St.  Taul,  Minn ,    '24 

St.  Vincent,  Minn 24 

Savannah,  Ga 52 

Shreveport,  Ija 

Toledo,  O I     28 

Wanhington,  D.C 56 


IJ. 

HI. 

IV. 

Mean 

32 

52 

64 

49 

12 

16 

48 

25 

52 

60 

72 

62 

M 

.  32 

64 

52 

.-.0 

,  4S 

76 

« 

_ 

_ 

70 

68 

72 

64 

72 

64 

4S 

52 

72 

57 

48 

40 

56 

44 

- 

12 

2S 

20 

2S 

:.2 

56 

42 

- 

32 

48 

40 

24 

32 

48 

:« 

0 

8 

40 

16 

s 

12 

32 

21 

50 

64 

76 

67 

72 

56 

64 

OS 

0 

—  S 

24 

10 

0 

-16 

40 

11 

16 

32 

48 

:J2 

24 

2S 

5r. 

35 

4S 

4S 

52 

55 

S 

S 

32 

16 

_ 

_ 

70 

70 

50 

50 

70 

01 

4S 

40 

52 

45 

24 

4S 

52 

39 

_ 

56 

70 

<C 

24 

0 

48 

24 

4s 

52 

72 

57 

8 

10 

32 

ly 

72 

'  50 

SO 

iH 

8 

'  24 

40 

24 

50 

,  ^^ 

48 

51 

- 

'  84 

72 

1)8 

24 

32 

52 

35 

24 

30 

40 

31 

10 

24 

28 

23 

72 

,  56 

70 

63 

- 

1  ^- 

52 

42 

:u) 

1  ''2 

76 

46 

48 

T2 

72 

62 

Projecting  the  mean   interval   for  the   four 
waves  upon  a  chart  (see  accompanying  plate)  • 
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aud  taking  Fort  Assinal>oine  as  a  sUarting-point, 
we  obtain  the  following  lines  of  advance  :  — 


on  descent.    The  boat,  in  this  case,  is  connected  to 
the  balloon  by  suspension-cords  running  obliquely; 


St.  Vincent,  Minn. 
Huron,  Dak. 
North  Platte,  Neb. 
Cheyenne,  Wyo. 


ITouKs  FKOM  Fort  Assinauoine. 
20.  :)0.  40. 


'   Duluth,  Minn.  Marquette,  Mich. 

I   St.  Paul,  Minn.  Milwaukee,  Wis. 

i   Leavenworth,  Kan.      Chicago,  111. 
I   Fort  Sill,  Tex.  ^femphis,  Tenn. 

I   Santa  Fe,  New  Mex.     Denl^^on,  Tex. 
Concho,  Tex. 


Erie,  Peun. 
Pittsburg,  Penn. 
Knoxville,  Tenn. 
Vicksburg,  Miss. 
Brackettville,  Tex. 


60. 


Rochester,  N.Y. 
Washington,  D.C. 
Charlotte,  N.C.     • 
Augusta,  Ga. 
Mobile,  Ala. 


This  shows  that  in  November,  1^81 ,  the  cold 
waves  were  about  two  days  in  travelling  from 
Fort  Assinaboine  to  Washington.  It  would  be 
an  interesting  comparison  if  a  like  investiga- 
tion were  undertaken  for  waves  of  heat,  also, 
during  other  months  of  the  year.  A  similar 
method  may  be  applied  to  the  advance  of 
waves  of  high  and  low  pressure,  with  the  great 
advantage  that  clouds  would  not  interfere  with 
the  determination  of  the  time  of  passage. 

This  subject  has  attracted  much  attention 
from  time  to  time,  and  recently  it  has  been 
taken  up  by  Mr.  A.  N.  Pearson  of  India 
{Nature,   Aug.    0,    188:5). 

The  chief  signal-ofKcer  has  kindly  permitted 
this  publication  in  advance  of  a  more  extended 
investigation.  II.  A.  Hazen. 


TISSANDIEWS  ELECTRIC  BALLOON.^-^I. 

In  describing  recently  the  new  hydrogen-gas  appa- 
ratus which  we  had  constructed  in  our  workrooms 
at  Paris-Auteuil,  we  mentioned  that  the  governable 
electric  balloon,  which  has  been  in  preparation  since 
tlie  electrical  exposition,  was  ready  for  trial.  This 
took  place  the  8th  of  last  October. 

The  arrangement  of  the  controllable  electric  balloon 
consists  of  three  distinct  pieces  of  apparatus, — the 
air-balloon,  properly  so  called;  the  gas  apparatus  to 
inflate  it;  and  the  electric  motor  to  supply  freedom 
of  motion  by  means  of  a  screw. 

The  construction  of  an  elongated  aerial  ship  pre- 
sented serious  difficulties.  We  were  aided  by  two  ex- 
periments,—that  of  Mr.  Henri  Gittard  in  1852,  and 
that  of  Mr.  Dupuy  de  L6me  in  187'-.  In  the  model 
which  we  tried  at  the  time  of  the  (electrical  exposi- 
tion, we  arranged  for  the  suspension  of  the  little  boat 
a  low  rod,  running  longitudina  similar  to  that  of 
the  air  steamship  of  Mr.  Giffard.  We  afterward  con- 
cluded that  it  would  be  better  to  place  the  screw  be- 
hind a  large  parallelopiped-shaped  boat,  high  enough 
to  protect  the  propeller  against  the  danger  of  a  shock 

»  Traniblatcd  from  La  Kature, 


n^li 


and  the  deformations  of  the  arrangement  are  escaped 
by  means  of  a  flexible  shaft  fixed  at  either  side  of  the 
balloon.  The  balloon  was  constructed  by  my  brother, 
in  the  rooms  of  Mr.  H.  Lachambre,  to  whom  was 
intrusted  the  making  of  the  new  air-ship.  A  model 
15  cubic  metres  in  capacity  was  first  made;  and,  after 
studying  the  action  of  this  in  a  captive  state,  tlie 
construction  of  the  large  balloon  (fig.  1)  was  begun. 
Its  shape  was  like  that  of  Mr.  GiffanPs  and  Mr.  De 
L6uie's  balloons:  it  was  2H  metres  long,  and  0.2  me- 
tres in  diameter  through  the  middle.  On  its  lower 
surface,  there  is  a  cone  with  an  automatic  valve:  it 
is  made  of  a  thin  cloth,  rendered  impermeable  by  a 
new  varnish  prepared  by  Mr.  Arnoul  of  Saint-Ouen- 
I'Anmdne.  The  capacity  of  the  balloon  is  1,000  cu- 
bic metres. 

The  netting  over  the  balloon  is  formed  of  ribbons 
woven  with  longitudinal  spindles,  which  keep  them 
in  their  proper  geometric  positions.  The  ribbons 
thus  easily  adapt  Uiemselves  to  the  inflated  material, 
and  do  not  form  projections,  as  do  the  meshes  of  a 
net.  The  netting  is  connected  on  the  sides  of  the 
balloon  with  two  flexible  shafts,  which  perfectly 
conform  toils  shape,  passing  along  the  centre  of  each 
side.  The  shafts  are  made  of  thin  walnut  laths  fitted 
with  bamboo:  they  are  connected  by  silk  belts.  At 
the  lower  end  of  the  netting  are  iuter.-jecting  rods,  at 
the  ends  of  which  are  twenty  suspension-ropes  con- 
nected in  groups  of  five  to  the  four  upper  corners  of 
the  car.  This  latter  is  in  the  form  of  a  cage  made 
of  bundles  of  bamboo  rods,  strengthened  by  cords  and 
threads  of  copper  cov(.'red  with  gutta-percha.  The 
lower  part  is  made  of  walnut  cross-pieces,  which  sup- 
port the  willow  basket.  The  susi>ension-ropes  en- 
tirely cover  the  boat:  they  are  woven  into  the  basket, 
being  previously  sheathed  in  caoutchouc,  which,  in 
case  of  accident,  protects  them  from  the  acid  liquid 
contained  in  the  boat  to  feed  the  batteries.  The  sus- 
I>en8ion-ropes  are  connected  horizontally  by  rigging 
about  two  metres  above  the  boat.  The  guide  and 
anchor  ropes  are  attached  to  this  rigging,  which  also 
serves  to  equally  distribute  the  traction  during  tlie 
descent  The  rudder,  a  broad  surface  of  unvarnished 
silk  supported  by  bamboo,  is  also  arranged  behind. 
The  weights  of  the  different  parts  are  as  follows:  — 
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KilograjDB. 

Balloon,  with  the  valves 170 

Cover,  with  rudder  and  bUBpcnciion-ropes .    .      70 

Flexible  sldc-shafU 34 

Car 100 

Motor,  Bcrew,  and  butteries,  with  liquid  for 

2h.  3()m 280 

Btopping-roacliinery  (anchor  and  guide  rope),     dO 

Weight  of  material 704 

Two  pa«sengeris,  with  InstrumentB 150 

Ballaftt 3W 

Total  weight 1,240 

Allowing  10  kilograms,  the  lifting-force  was  1,250 
kilograms.  The  capacity  of  the  balloon  being  1,000 
metres,  the  gas  had  a  lifting-force  of  1,180  grams  per 
cubic  metre,  —  a  result  not  hitherto  obtained  in  the 
production  of  large  quantities  of  hydrogen. 

By  the  end  of  September  the  gas  apparatus  was 
ready  for  trial ;  the  balloon  was  stretched  out  on  the 
ground  under  a  long  tent,  in  order  that  it  might  be 
immediately  inflated;  the  boat  and  the  motor  were 
stowed  under  a  cart-house;  and  my  brother  and  I 
were  only  awaiting  good  weather  to  make  the  trial. 
On  the  0th  of  October  there  was  a  rise  of  barometer; 
on  the  7th  the  weather  was  fine,  with  light  wind; 
and  we  decided  to  make  the  experiment  the  follow- 
ing day,  Oct.  8,  1883. 

The  inflation  of  the  balloon  began  at  eight  o'clock 
in  the  morning,  and  continued,  without  pause,  till 
half-past  two  in  the  afternoon.  This  operation  was 
expedited  by  means  of  the  equatorial  ropes  hanging 
at  the  right  and  left  of  the  balloon,  and  to  which 
were  attached  the  ballast-bags.  (The  ropes  are 
shown  in  fig.  2,  which  also  presents  the  spindle- 
shaped  balloon  as  seen  from  one  end.)  The  inflation 
completed,  we  proceeded  to  arrange  the  boat  and  the 
ebonite  tanks,  each  of  which  contains  thirty  litres  of 
the  acid  solution  of  bichromate  of  potassium.  At 
twenty  minutes  past  three,  having  heaped  in  the  bal- 
last and  obtained  equilibrium,  we  were  slowly  raised 
into  the  air,  a  light  east-south-east  wind  blowing. 
On  the  ground  there  was  almost  no  wind;  but,  as  fre- 
quently happens,  it  increased  with  the  altitude ;  and 
we  found,  when  the  balloon  had  risen  five  hundred 
metres,  that  it  attained  a  velocity  of  three  metres 
a  second. 

My  brother  was  especially  engaged  in  regulating 
the  ballast,  in  onler  to  keep  a  constant  low  altitude. 
The  balloon  was  kei>t  very  regularly  at  a  height  of 
four  or  five  hundred  metres.  It  remained  perfectly 
inflated ;  and  the  superfluous  gas  escaped  by  opening, 
under  its  pressure,  the  automatic  valve,  the  action  of 
which  was  very  uniform. 

Several  minutes  after  the  departure,  I  tried  the 
bichromate  of  potassium  batteries,  composed  of 
four  troughs  with  six  compartments,  making  twenty- 
four  elements  in  circuit.  A  mercury  commutator 
enabled  us  to  use  at.  pleasure  six,  twelve,  eighteen, 
or  twenty-four  elements,  and  thus  to  obtain  four  dif- 
ferent speeds  of  the  sWew,  varying  from  sixty  to  a 
hundred  and  eighty  revolutions  per  minute.  With 
twelve  elements,  we  foiipd  that  the  speed  of  the  bal- 
loon was  insuflicient ;  bul  above  the  Bois  de  Boulogne, 
when  our  motor  was  woiking  with  great  speed,  with 


twenty-four  elements  a  very  different  eOeet  wis  pro- 
duced. The  movement  of  the  balloon  became  sud- 
denly appreciable,  and  we  felt  afresh  breeze  produced 
by  our  horizontal  motion.  With  the  balloon  head  to 
the  wind,  pointing  toward  the  belfry  of  the  church 
of  the  Auteuil,  near  our  starting-point,  we  remained 


^4^ 


Fio.  2. 


motionless,  as  we  proved  by  noting  consi>icuous  points 
beneath  our  car.  Unfortunately  it  did  not  long 
maintain  this  position;  but,  after  acting  well  for 
several  instants,  it  suddenly  began  gyratory  motions 
which  the  rudder  was  powerless  to  completely  control. 
In  spite  of  the  rotations  which  in  later  trials  we  were 
able  to  prevent,  we  tried  the  same  experiment  for 
more  than  twenty  minutes,  during  which  we  could 
perceive  that  we  were  over  the  Bois  de  Boulogne. 
When  we  tried  to  change  our  position  by  cutting  the 
wind  perpendicularly  to  its  direction,  the  rudder 
became  inflated  like  a  sail,  and  the  rotations  were 
produced  with  much  greater  violence.    From  this  we 
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assume  that  the  position  which  au  air-ship  ought  to 
occupy  should  be  such  that  its  major  axis  ra^y  make 
witlL  the  line  of  the  wind  an  ang:le  of  severul  degreeft« 

After  the  expeHinenta  we  have  just  de3cribed|  we 
stopped  the  motor,  aitd  the  hallmin  passed  over  Mont- 
Vftl<?rien.  Once,  when  it  had  talien  the  direi?tion  of 
the  wind,  we  began  again  to  turn  the  screw,  proceed- 
ing this  time  with  tlje  current.  The  speed  of  tlie  bal- 
loon was  increased,  and  by  means  of  tlie  rudder  we 
were  now  easily  able  to  turn  to  the  right  or  left  from 
tlie  line  of  the  wind,  We  proved  this  by  ts^kingt  as 
before,  some  point  on  the  surface;  and  several  spec- 
tators also  verified  it. 

At  tliirty-five  minutes  past  four  we  made  the  de- 
scent in  a  large  plain  near  Croissy-8ur-Seine»  The 
operation  of  landing  was  conducted  by  my  brother 
with  great  success.  We  left  the  balloon  Inflated  over 
nighty  and  llu>  nest  day  it  had  not  lost  the  least  gas. 
Painters  and  plioto^Ta pliers  were  enabled  to  obtain 
views  of  our  air-ship,  which  was  surrounded  by  a 
numerous  and  sympathetic  assembly  which  the  novel 
sight  had  attracted  from  alt  sides. 

We  had  intended  to  make  a  new  ascent  on  this 
day:  but,  on  account  of  the  cold  of  the  night,  the 
bichromate  of  potassium  in  our  ebonite  tanks  had 
crystallized ;  and  the  battery,  which  was  by  no  means 
exhausted,  was  on  this  account,  however,  incapable 
of  action.  We  drew  the  balloon  to  the  shore  of  the 
Seine,  near  the  bridge  of  Croissy;  and  there,  to  our 
great  regret,  we  w^ere  obliged  to  discharge  the  gas,  and 
to  lose  in  a  few  instants  what  had  required  so  uiueh 
care  in  Its  preparation. 

Without  descril»ing  in  greater  detail  onr  return,  we 
have  concluded  from  this  first  trial  that,  1^,  electricity 
furnishes  a  bnlloon  with  the  most  convenient  power, 
the  management  of  which  in  the  car  is  remarkably 
easy;  2°,  in  our  own  case,  when  our  screw,  2.H 
metres  in  diameter,  made  a  hundred  and  eighty 
revolutions  per  minute,  we  were  able  to  keep  head 
to  a  wind  moving  three  metres  per  second,  and,  when 
proceeding  with  tlie  current,  to  deviate  from  the  line 
of  the  wind  with  great  eaj^e:  ^i*^,  the  mode  «>f  sus- 
pension of  a  car  from  an  elongated  l>alloon  by  means 
of  bands  running  obliquely,  aiid  supported  by  flexi- 
ble side-shafts,  insures  perfect  stability  to  the  whole. 

We  ought  to  say  that  our  ascent  of  Oct.  8  should 
be  considered  only  as  a  preliruinary  trial,  which  will 
be  repeated  with  the  alterations  which  onr  experience 
commends.  In  addition,  we  would  mention  that 
there  was  in  Ihe  car  a  considerable  excess  of  ballast, 
and  that  eventually  it  will  be  possible  for  us  t<»  use  a 
much  more  powerful  motor.  Aerial  navigation  will 
not  be  made  practicable  through  a  single  attempt:  it 
will  require  many  trials  and  efforts  and  great  pci-se- 
verance  under  every  ordeal. 

{To  fr(t  coNtiHued.) 
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\f^  a  communication  read  before  the  Paris  academy 
of  sciences,  Nov.  ^>,  1884J,  by  M,  Paatcur,  the  follow- 
ing paragraph  occurs: — 


»'  A«  iooD  mm  1  reci'h*f<l  hi<i  [Thwllli«Vf5wt  letter*  from  the 
commune  of  Peux,  In  ibe  dcpanaienl  of  Vlviiius  It  wik»  certain 
thftt  hi*  ht&d  pfreclveil  in  the  btood  titid  bumora  uf  tbu  do&d  tiojs* 
a  new  microbion  wbjch  it  seemed  *hoiiM  hti  ibc  uuibor  of  Xha 
dlAeafte.  Thie  miei\tblon  bad  •'•cuped  tlu*  obson'ntloD  «>f  Dr. 
Klein  of  London,  In  tbe  roumv  of  u  long  und  rcninfknblc  wo- 
count  of  autop«lc'»  and  exporiraeutii  publiitUod  llirec  yt'iirt  txifore 
fn  tho  report  of  tbe  EniflJab  sanitary  office.  T>r.  Kteln  «tAU«d 
ibat  a  micrublon  wai»  tbe  cnnse  of  tbea^ecliuu  ;  bui  be  committed 
an  error,  for  Ibe  mferobion  lUnt  he  dei^cribed  Jwui  no  connt'cUan 
wilb  ibc  cause  of  raug^l.  Thiilillcr  by  hit  ubeervatlou  bud  ov«r- 
i.'ome  th«>  principal  difllcuUy  to  &  knowledfre  of  ttil«  dlte(is«  of 
the  bog.  llifttuHc  Iruih,  however,  obUffcii  mo  to  der.litr*i»  Ibal  la 
1B82,  and  aUo  in  tlie  month  of  Mnreb,  the  mierobiun  of  ti/ug«l 
wa«  fllgnallod  at  CbieafirOf  in  America,  by  rrofe»»nr  Dctmer*,  in  ik 
paper  which  does  greiil  honor  to  lt»  author.  TbirllUer  eould  not 
have  been  acquAlntc^d  with  thl»  puper^  iind  I  coyBolf  only  leunied 
of  its  C!xiiteuc«  very  recently.  The  obMervuUou  of  tlie  mk'roblcrti 
of  nuggt  of  the  bug  by  Tbullller  datCM  from  tbe  15th  of  March, 
1882."* 

It  is  SO  very  seldom  Ibat  Invef^tigations  on  this  side 
of  tbe  water  receive  any  notice  wbatever  abroad, 
and  particularly  in  France^  that  it  aeems  a  pity  even 
to  call  attention  to  the  very  great  injiiBtice  done  to 
American  work  iu  tlie  above  statement,  since  any 
recognition  at  all  is  so  much  better  tban  being  quietly 
ignored,  Tbert*  is,  however,  bo  much  of  general  in- 
terest in  regard  to  the  gradual  development  of  our 
knowledge  of  the  germ  of  this  disease,  so  much  of 
interest  in  tbe  success  and  failures  of  those  who  have 
worked  upon  it.  that,  aside  from  our  desire  to  see  his- 
tory correctly  written,  there  is  .sufficient  incentive  for 
tracing  the  progress  of  this  study^  which  commenced 
when  the  first  real  light  was  breaking  upon  the  germ- 
tlieory  of  disease. 

Dr.  Klein  deserves  more  credit  for  his  share  in  the 
discovery  of  ihe  micrococcus  of  swinc-plagiie  than 
M.  Pasteur  seems  inclined  to  grant.  In  1870  he 
publislu^d  one  of  the  first,  if  not  the  very  first,  relia* 
blc  microscopic  studies  of  this  disease.  The  care 
iiivl  skill  shnwn  in  this  invet»tigation  are  more  appar- 
ent tu-day  than  when  the  details  were  first  published; 
and,  all  hough  lie  subscrjuently  made  the  unfortunate 
mistake  of  altii bitting  the  cause  uf  the  disease  to  a 
bacillus,  this  fact  should  not  be  allowed  to  weigh 
figaiust  his  fornuT  and  really  valuable  researches.* 

In  his  account  of  the  micro^icopic  appearances  of 
tlie  intestine,  the  foHowing  sentence  occurs  r  — 

**FrQra  &nd  cveb  before  tbe  fltVt  ftigim  of  necro«l*  of  the  mn- 
eofia.  viz.,  when  ib«9  t'pUheliuEn  begiiMi  to  breiik  down  iind  bo 
►bed  from  the  surface,  there  are  found  m««a«a  of  micrococci, 
whicJi  in  iiome  uken  occupy  a  great  portlou  of  tho  d^briM"* 

A  little  farther  oii  he  says,  — 

"  There  $•  one  more  ptfint  *h(ch  I  believe  deaeiTe*  careful  at- 
lentlon.  In  tbe  nicerulluit  of  th«i  tungQe  jual  mentioned,  and  at 
ft  Umc  when  tite  itipcrtlebit  «CAb  liri«  not  bectjtmo  removed,  I  hairtt 
neen  matuK'H  of  ui3crocc»ccl  situate  cliiefly  iu  thu  ll»<«utf  of  th« 
papillae^  but  at  Mjme  phtees  reaehlng  um  fur  dc«p  n«  tbe  Infirm- 

*  La  vactirtation  du  rouptt  df*  pore*  d  Pahlt  tSn  f^iru*  mortfi 
aiti'tmi  ftf  cette  mahtftU.  I'astsub  ei  't'etriixiiiri.  Oompt<e§ 
rrndH*,  Xevil.  p.  1164, 

*  Kcport  on  tbe  no-ratlcd  enteric  or  typbold  fever  of  tbe  plg» 
by  t)ll.  Ki.atN.  Id  lieporta  of  th«r  metlfcal  ufl1ec>r  of  the  privy 
council  and  locftl  government  board.  New  Burit**  Ko.  VIH. 
Report  to  tiio  Lordi  of  lh«  ooundt  on  fldenUlU;  ItivetUgftli'^n*. 
et<*.,  1870,  pp,  91-101. 

<  I^uc.  clt,  p.  m. 
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mat  Ion  ozteiidi*.  That  thoy  arc  inlcrocoocl  wa«  proved  by  their 
fortnlni;  lumpn  of  uniform  ii^ninulcfi:  thetv  lumps  ataln  drop  pur- 
j)U'.bluf  in  h:i(  in:tt«)xylin,  ond  are  tlniv  v»-ry  con»plruou»,  ami 
b<'»ildi>»»  n'i«lt.i  till'  action  of  cauntic  potanh,  with  which  all  th«' 
n*Ht  of  this  ti-Mue  <liKappi>ari«.  Tlirn*-  heapH  of  mlcn>c(K'ci  in 
locality  corrccponil  to  thv  papillae,  nn<l  are  on  the  surface  of  the 
Mcah,  but  undem'-ath  th<;  coverlnif  epithelium,  some  parts  of  thin 
having  change<l  into  a  dry,  hard,  discolored  mast*,  otherr*  con- 
taining liirjfcr  or  Hmaller  venlcles  filled  with  fluid."  ' 

In  tlie  examination  of  the  respiratorj'  organs  we 
are  giv«M»  even  stronger  evidence  for  connecting 
tliese  organisms  with  the  cause  of  the  disease.  In 
thr;  mucous  nuMubrane  of  the  anterior  surface  of  the 
epiglottis,  which  was  only  slightly  inflamed  in  its  8ul>- 
mucous  tissiu*,  he  found  — 

••  I.yinplmtio  vesHcU  tilled  with  micrococci.  ...  In  the  infil- 
trated, firm,  more  or  less  disintegrating  partM  [of  the  lungj  I  find 
great  mafo^eH  of  micrococci  filling  up  capillariect  and  veins,  and 
also  contained  in  lymphatics  around  arteries.3  .  .  .  The  pleura  is 
much  swollen,  and  contains  great  numbers,  continuous  layern,  uf 
iumpn  of  micrococci.  The  free  nurface  of  ll>e  membrane  1*  in 
many  partr*  covered  with  them.  The  exudati<m  fluid  is  also 
charged  with  them  as  has  been  mentioned  above."-" 

AVe  have  here  tlie  record  of  the  unbiassed  satant 
seeking  after  the  truth,  and  describing  what  he  sees 
without  any  attempt  to  draw  conclusions  or  build  up 
theories.  It  was  before  Koclfs  brilliant  investiga- 
tions, identifying  the  Hacillus  anthracis  as  the  active 
principle  in  charbon  virus,  had  seen  the  light.  There 
was  still  the  greatest  doubt  as  to  whether  tlie  contagia 
were  essentially  animal  cells,  vegetable  organisms,  or 
chemical  poisons.  It  would  have  been  premature  to 
have  presented  the  micrococci  at  that  time  as  the  cause 
of  the  disease,  though  it  is  evident  from  the!*e  obser- 
vations that  they  existed  in  the  tissues  of  the  body 
before  the  death  of  llic  animal.  We  have  conse- 
quently two  (juestions  to  consider  in  an  inquiry  of 
this  kind;  viz.,  (1)  Who  is  entitled  to  priority  for 
discovering  and  demonstrating  the  presence  of  micro- 
cocci in  the  tissues  and  li(iuids  of  diseased  animals? 
and  (2)  Who  was  first  in  proving  the  connection  be- 
tween the  micrococci  and  the  essential  constituent  of 
the  virus  ? 

It  seems  very  evident  that  Dr.  Klein  discovered  the 
micrococci  as  early  as  1870,  but  it  is  equally  evident 
that  his  investigations  were  not  sufficient  to  show 
that  this  parasite  was  the  cause  of  the  disease.  The 
fact  that  from  later  observations,  of  an  entirely  differ- 
ent nature,  he  attributed  the  cause  to  another  organ- 
ism, surely  can  at  this  day  detract  nothing  from  the 
merits  of  the  paper  from  which  I  have  just  quoted ;  and 
it  must  consequently  be  acknowledged  as  a  matter  of 
liistorical  truth,  the  data  of  which  are  fully  recorded, 
that  Klein  discovered  the  micrococci  of  swine-plague 
long  before  they  were  seen  by  Pasteur  and  Thuillier. 

AVe  can  now  pass  to  a  brief  consideration  of  the 
investigations  which  were  intended  to  connect  certain 
organisms  found  in  the  tissues  or  liquids  of  di.scased 
and  dead  animals  with  the  cause  of  the  disease. 

In  187S  a  second  and  very  elaborate  report  was 
made  by  Dr.  Klein,"*  in  which  he  gives  exi)erimeiits 

»  Tx)c.  cit.,  p.  W.  2  Ibid.,  p.  10(».  ••  IhhI.,  p.  101. 

«  Ueport  on  infectious  pneumo-enteritis  of  the  plj;  (so-called 
plg-typhold),  by  Dr.  K.  Klein,  F.K.8.  Report  of  the  medical 
ofllcer  of  the  local  government  bo.ird.  London,  1877  and  1878, 
pp.  lrt'>--2D(). 


that  are  supposed  to  demonstrate  the  pathogenic  na- 
ture of  a  speci6c  bacillus  found  in  certain  liquids  of 
diseased  hogs,  and  cultivated  for  several  generations 
in  the  aqueous  humor  from  rabbits*  eyes.  Coming 
so  soon  after  the  publication  of  Koch's  remarkable 
studies  of  the  life-history  of  the  anthrax  bacillus,  and 
agreeing  so  closely  with  them  in  all  imjwrtant  re- 
spects, it  is  scarcely  to  be  doubted  that  the  earlier 
conclusions  had  more  or  less  influence  in  shaping 
the  later  ones.  Wliile  it  might  be  interesting  to  the 
specialist  to  enter  into  details  in  regard  to  the  defec- 
tive methods  of  cultivation  used,  the  unsatisfactory 
results  of  the  microscopic  examination  of  the  tissues 
and  fresh  liquids  for  the  bacilli,  and  the  still  more 
unsatisfactory  results  of  tlie  inoculation  experiments 
with  the  cultivated  organisms,  our  space  will  not  per- 
mit this  at  present.  In  behalf  of  a  most  indefatigable 
worker,  however,  I  would  call  attention  to  the  fact 
that  this  mistake  of  Klein's  was  not  so  extraordinary 
as  it  may  appear  to  many  to-<lay,  because  the  methods 
of  cultivating  and  studying  disease-germs  have  to  a 
large  extent  been  perfected  since  that  time. 

In  the  same  year  a  number  of  p<»rsons  were  ap- 
pointed by  the  U.  S.  commissioner  of  agriculture 
to  investigate  the  disease  ktiown  in  this  countr>'  as 
hog-cholera.  The  greater  part  of  these  served  but 
two  months:  but  Dr.  Detmers,  having  reported  the 
discovery  of  the  disejise-genn,  was  allowed  to  con- 
tinue his  investigations.  In  his  first  report,  Dr.  Det- 
mers stated  that  the  disease  was  caused  by  a  bacillus, 
which  he  named  liacillus  suis,  because  the  same,  so 
far  as  he  was  able  to  learn,  was  peculiar  to  and  char- 
acteristic of  swine-plague.^  He  saw  micrococci,  but 
regarded  them  as  bacillus  germs:  indeed,  he  states 
that  he  constantly  observed  one  of  these  under  the 
microscope  while  it  **  budded,  and  grew  to  double  its 
length,  in  exactly  two  hours.**  ^ 

This  report  of  Dr.  Detmers,  coming  so  soon  after 
Klein's,  and  attributing  the  virulence  to  a  bacillus  of 
substantially  the  same  characters  as  that  described  by 
Klein,  while  the  latter's  micrococci  were  made  to  do 
duty  as  bacillus  germs,  — a  relation  which  had  been 
previously  ascribed  to  them  by  the  medioal  officer  in 
his  *  preliminary  note,'  though  it  was  not  suggested 
by  the  English  investigator  himself,  —  did  much  to 
confirm  the  bacillus  theory,  and  to  convince  scien- 
tific men  that  the  parasite  of  another  contagious  fever 
had  actually  been  isolated,  and  it-*  connection  with 
the  disease  demonstrated. 

In  January,  1.^80,  M.  Mdgnin  published  the  results 
of  a  microscopic  examination  of  the  blood  in  this 
disease,  in  which  he  described  and  figured  a  micrococ- 
cus.^ This  organism  cxi«>ted  in  single  granules,  and 
also  in  clusters  and  chains,  and  jigreed  so  clo.sely  with 
one  subsequently  studietl  by  me  that  I  reproduced  the 
drawings  of  it  in  connection  with  my  report  written 
the  following  December. "• 

'  Department  of  agriculture.  Special  report.  Xo.  12,  1870, 
p.  42. 

»  I.,oc.  cit.,  p.  M. 

3  Recuell  de  mudecino  veterinaire,  1880,  pp.  30,  ,'17. 

*  Department  of  agricuUuiv.  Special  report,  Xo.  34,  pp.  80, 
81,  plato  IX. 
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In  hi»  second  n^porf  J  I>n  Df*tmers  does  not  seem 
to  hare  tnaterially  miwiified  the  views  reftTred  \o 
above,  though  ho  hml  been  studying  the  disease  dur- 
u»j5  the  whole  of  ant>ther  j'ear.  In  di*eiiSftiiug  ac- 
cepted classjficatiati!«  in  his  supplemental  report,  he 
says,  — 

"Alt,  bowt'vcr,  tcoin  In  ii^rt^rs  thnt  lho»tt  Bclil](ontjrc*ctefi 
elanud  by  tbein  tiudpr  the?  n«mu  of '  UnpUliitMn  nol  form  ctUiter« 

do   tiftt  tmdorsK)   mt<Uiiiiurf>tiuHOit  frum  Jilobulnf  tu   rod'sliii|M'd 

''^  '  '  ■       ■      '        '        -'  >       ■    '■       "  nactorlsilr  of  th<*  mlcro- 

iilly  H!*  foutjJ  In  swlne- 
i  ,  U;icnii)0»  WA*  not  woU 

As  I  have  shown  elsewliere,  ■  ihft  two  points  re- 
ferred to  wouid  not  exclude  an  organism  from  the 
genus  BacilluH,  The  best-known  bacilli  eertainly 
devebip  from  resting  spores  of  an  oval  form,  ns  s»t»en 
MUiWv  the  microscope:  same  of  these  spores  approach 
very  closely  to  the  globular;  and,  if  tbey  should  br  per- 
fect spheres,  tlic  classijkation  would  not  be  affecled 
in  the  Jea^t.  The  other  point  —  that  an  organism^ 
multiplying  as  a  micrococcus,  after  a  time  develops 
^  hi  to  a  rod-shA[)ed  body  —  ia  an  idi*a,  tliat,  althou^di  it 
U  persistently  pressed  in  some  qunrtcrM^  ha^  never 
been  accepted  Ijy  the  best  authorilies,  and  b  no  more 
true  of  the  organism  in  quesUon  than  of  other  forms 
of  micrococci,  as  I  have  assured  myself  by  long 
series  of  cultivatiojjs.  The  f«ct  of  greatest  impor- 
tance to  the  present  inquiry  is,  that  up  to  this  time 
Dr.  Detmers  considered  the  organism  of  swlne-pla^e 
to  be  rod-,'shaped  in  its  developed  form.  This  sujv 
piemen  tal  report,  in  which  the  first  doubts  are  ex- 
pressed in  regard  to  the  organism  being  a  real 
bacillus^  was  dated  six  weeks  after  tlie  appearance 
of  Mdgnin*8  paper,  and  was  not  distributed  for  seven 
or  eight  mouths  subsequent  to  this.  It  is  to  be  re- 
membered, also,  that  in  none  of  the  above  investiga- 
tions were  any  autRcieut  precautions  talteii  to  exclude 
atmospheric  germs  from  the  liquids  examined,  and 
uo  pure  cultivations  were  made.  It  was  therefore 
a  matter  of  considerable  doubt  whether  the  organisms 
descriljed  were  really  in  the  blood  as  it  circulated 
in  the  living  animal,  or  whether  thof  were  intro- 
duced po»i  mortem. 

The  third  report  of  Dr.  Detmers  bears  tite  date  of 
Dec.  4,  I8SIK*  In  thia  it  was  slatetl  that  the'*swijie- 
plttgue  Schizophylae  present  themselves  in  different 
ahapo  and  form/'  The  Blmplest  form  Is  that  of  a 
iDicrococcus.  The  second  form  is  bi^pberical:  the 
spherical  cell  has  grown  aiid  become  contracted,  or 
lndent4^l  in  the  middle,  forming  two  united  gran- 
ules. 

'*Tbcs»o  bi«p1)i>rk»l  SchUopfiytAC  ttw  iilwjiys  more  or  le««  nil- 
ni«rtfa»,  »re  Hthnr  At  nr«l  «tr  inovbiif,  nml  tiBttatly  pmvld«d  aI 
one  vnd  wUli  i^  llanrt'lliim  or  fiuiit-llniri'llufn,  wtitcb,  bowever, 
U  «<i  exctH^dlngly  rlno  tbnt  I  Iiuvp  novfr  t^rDR'  It  i*soe|>t  with  Ibe 
-)K  bnmui^-tiCH>iia  Initiferttluii  »hjt*<?tlvo  of  To\\M1^.  aud  un  nintdl* 
ficAllon  nf  oMvf  1,.''<«t  diHincU'n,  aod  tbeii  only  while  the  8oT»Uo- 
phyuu  WAX  movtnif.'*' 

'  [>«p«rtiiit»nt  of  R^irnhure.     ji^p«icIbI  r<*port,  Ko.  '22,  pp. 

«  Lnc.  vH  ,  |v  m.  '  Speclftl  rtsporU  No.  ^4,  p.  68. 


He  then  goes  on  lo  describe*  the  formation  of  a 
chain  of  bisphcrical  elenicnta,  and  mentions  tlie 
existence  of  xoogloea  masses  as  well.  He  bad  not 
yet  given  up  the  rod  orliacillus  form:  for  he  states 
thai  in  the  blood  and  pleural  exudaliMU,  when  a  day 
or  two  old,  and  sometimes  while  yta  fresh,  rod- 
shaped  bacteria  cau  be  observed;  and  it  appears 
probable  that  the  same  constitute  another  form  of 
the  swine-pL^ue  Sehlzophytae.* 

The  same  volume  contaiued  a  report  of  mine  in 
which  are  detailed  certain  experiments  atid  observa- 
tions on  the  schizophytes  peculiar  to  tbis  di4«?a«e* 
In  this  report  was  given  a  deseripttfui  of  the  first 
successful  attempt*,  as  I  believe,  lo  deuionstrute  what 
micro-organisms,  if  any,  existed  in  the^  blood  and 
other  liquids  of  living  hogs  sick  with  swi7iV-phiu:uc. 
To  keep  the  liquids  to  be  examined  fr<ie  from  all  sus- 
picion of  contamination,  vacuum  tubes  were  pre- 
pared by  drawing  to  a  v»oint  the  two  end-n  of  a  small 
piece  of  glass  tubing  about  a  fifth  of  an  inch  in 
diameter.  A  drop  or  two  of  w.iter  wai<  then  as- 
pirated into  this  tube,  boiled  to  secure  a  vacuum, 
and  the  ends  immediately  sealed.  The  tube  was  now 
heated  to  redness  to  destroy  any  bacteria  spores  that 
might  still  bo  in  it,  aiui  it  was  ready  for  tilling  with 
the  virulent  liquid.  In  use.  a  very  sick  bog  was 
killed,  a  vein  laid  bare,  soraeiimes  before  the  animal 
was  quite  dead,  the  vacuum  tube  was  passed  through 
the  flame  of  an  alcohol  lamp,  the  finely  drawn-out 
end  forced  into  the  vein  and  broken  across  its  walls, 
when  it  would  immediately  till,  and  was  sealed  in 
the  lamp  as  soon  as  withdrawn.-^  It  is  plain  that 
such  tubes  could  be  preserved  indefinitely  for  exiim- 
ination  without  any  suspicion  of  atmospheric  con* 
tamination.  The  only  change  that  could  occur  would 
be  due  to  a  continued  multiplication, — a  kind  of 
cultivation  of  the  organisms  which  had  existed  iti 
the  blood  of  the  living  animal. 

Three  separate  outbreaks  of  swine-plague  at  widely 
separated  points  were  investigated;  and  In  everyone, 
I  found,  by  the  method  of  study  jtist  referred  to, 
that  the  virulent  liquids  contained  microixiccl,  sin- 
gle, and  in  chains  and  clust^r^,  but  neverj-iid  forms, 
except  in  those  cases  where  tbe  tubes  ilid  not  (ill 
well,  or  where  ibey  were  imperfectly  sealed.  And 
blood  from  the  most  j>erfect  of  tbe^e  tubes,  which 
contained  no  visible  organisms  but  niicn»cocci,  pro* 
duced  unmistakable  and  severe  ca^es  of  swine-plague 
in  hioculated  animals/^  These  were  the  first  experi- 
ments in  which  the  virulent  material,  preserved  free 
from  suspicion  of  almos|dicric  contamiuation,  was 
shown  to  coutalu  but  a  single  **pccie8  of  schizopbyles; 
and  they  were  consequently  the  first  which  indicated 
any  connection  between  the  micrococci  and  the  essen- 
tial cause  of  this  disease. 

In  his  fourth  report,  Dr.  Detmers  states  ]visitively 
that  some  of  the  swine  plague  organisms  develop  a 
lasting  spore,  and  are  changed  into  a  beloViacterium.* 
But  there  is  no  account  of  any  measures  ad^qUed  to 
decide  which  of  the  forms  observed  in  the  Impure 
liquids  examined  had   existed  in  the  borly  of  the 

•  hoc.  ell.,  p,  \m,        «  IMfL,  p.m.        J  /hU„  pp.  23,  «4. 

*  hvpiirtrnitit  of  nirrlcuUuriv     Aiintail  r<'|H»rt.  I'^AI  ami  IHftL 
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living  animal;  nor  was  there  any  substantial  reason 
given  for  considering  the  helobacterium  as  belonging 
to  the  same  species  as  the  micrococci,  or,  if  they 
happened  to  be  different,  which,  if  either,  was  able 
to  cause  the  disease. 

The  same  volume  contains  my  report  bearing  the 
date  of  Jan.  27,  1882.  In  this  are  details  of  success- 
ful inoculation  experiments  with  the  sixth  pure  cul- 
tivation of  micrococci  which  had  been  obtained  and 
cultivated  with  every  precaution  known  to  science  at 
the  present  day.^  It  was  the  first  real  evidence  of 
the  pathogenic  action  of  these  organisms.  It  was 
equally  satisfactory  with  the  experiments  of  MM. 
Pasteur  and  Thuillier;  and  the  inoculations  were 
made  Jan.  17,  1881,  or  fourteen  months  before  the 
discovery  of  this  same  organism  by  these  gentlemen. 

The  communication  of  Dr.  Detmers,  referred  to  by 
M.  Pasteur,  appeared  in  the  American  ncUuralist  for 
March  and  April,  1882,  and  was  a  risumS  of  his 
studies  for  the  department  of  agriculture.  In  this 
article  he  still  thinks  there  is  just  cause  to  suppose 
that  the  organism  of  swine-plague  has  a  helobac- 
terium, or  rod  form,  and  a  resting  spore.  There  are, 
/  however,  no  new  observations  or  experiments  referred 
to,  there  is  no  additional  proof  that  the  micro- 
cocci seen  by  him  were  not  the  result  of  atmospheric 
contamination,  —  nothing  to  show  that  a  pure  culti- 
vation of  these  would  produce  the  disease.  On  the 
other  hand,  the  organism  which  he  describes  pos- 
sesses a  flagelhim,  and  a  moving  stage  or  period, 
neither  of  which  have  I  been  able  to  observe  with 
the  true  genu  of  this  disease,  nor  with  the  closely 
allied  micrococcus  which  causes  fowl-cholera. 

It  is  a  matter  of  record,  therefore,  that  the  organ- 
ism wlilcli  constitutes  the  cause  of  swine-plague  was 
first  discovered  by  Klein  in  1870,  but  that  he  failed 
to  connect  it  in  any  way  with  the  virus  of  the  dis- 
ease, and  afterwards  concluded  that  it  depended  ui)on 
a  very  different  schizophyte.  It  is  also  a  matter 
of  record  tliat  1  was  the  tirst  to  demonstrate  by  satis- 
factory methods  that  this  micrococcus  exists  in  the 
blood  (luring  the  life  of  the  animal,  that  it  can  be 
cultivated  in  flasks,  and  that  the  sixth  successive  cul- 
tivation, made  in  considerable  quantities  of  liquid, 
and  which  contained  no  other  form  than  micrococ- 
cus, still  producetLthe  disease.  Neither  Pasteur  and 
Thuillier,  nor  any  other  investigators  that  I  am  aware 
of,  have  added  one  particle  of  evidence,  except  by 
way  of  confirmation,  to  that  previously  advanced  by 
me.  M.  Pasteur  is  usually  very  particular  in  giving 
credit,  but  he  does  not  seem  to  be  keeping  up  with 
the  progress  of  American  science.       D.  E.  Salmon. 


MIGRATION  OF  BIRDS  IN  ENGLAND.'^ 

The  general  report  of  the  committee  of  the  British 
association,  of  whick  this  is  in  fact  an  abstract,  com- 
prises the  observatioi^s  taken  at  lighthouses  and  light- 
vessels,  and  a  few  special  land-stations,  on  the  east 

J  Loc.  cit.,  pp.  267-269.   y 

*  Report  of  the  comraltt^o  of  the  British  association  for  the 
advancement  of  science,  apjlplnted  for  the  purpose  of  obtaining 
observations  on  the  roigratid|i  of  birds  at  lighthouses  and  light- 
ships, and  of  reporting  on  th^same.    (From  Mature.) 


and  we8t  coasts  of  England  and  Scotland,  the  coasts 
of  Ireland,  Isle  of  Man,  Channel  Islands,  Orkney, 
and  Shetland  Isles,  the  Hebrides,  Faroes,  Iceland, 
and  Heligoland,  and  one  Baltic  station  (Steyns  Fyr, 
on  Stevns  Klint,  Zealand),  for  which  the  committee 
is  indebted  to  Professor  Liitken  of  Copenhagen. 
Altogether,  a  hundred  and  ninety-six  stations  have 
been  supplied  with  schedules  and  printed  instruc- 
'  tions  for  registering  observations,  and  returns  have 
been  received  from  about  a  hundred  and  twenty- 
three,  —  a  result  which  is  very  satisfactory,  show- 
ing, as  it  does,  the  general  interest  taken  in  the 
work,  and  the  ready  co-operation  given  by  the  light- 
keepers  in  assisting  the  committee. 

As  ill  preceding  years,  the  line  of  autumn  migra- 
tion has  been  a  broad  stream  from  east  to  west,  or 
from  points  south  of  east  to  north  of  west,  and  cover- 
ing the  whole  of  the  east  coast.  In  1880,  to  judge' 
from  the  returned  schedules,  a  large  proportion  of  the 
immigrants  came  in  at  the  more  southern  stations; 
in  1881  they  covered  the  whole  of  the  east  coast  in 
tolerably  equal  proportions ;  but  in  1882  the  stations 
north  of  the  Humber  showed  a  marked  preponderance 
of  arrivals.  Altogether,  a  vast  migration  took  place 
this  year  upon  our  east  coast;  the  heaviest  waves 
breaking  upon  the  mouth  of  the  Ilumber,  Flam- 
borough  Head,  the  Fame  Islands,  Isle  of  May  at  the 
entrance  to  the  Firth  of  Forth,  and  again,  after  miss- 
ing a  long  extent  of  the  Scotch  coast,  at  the  Pent- 
land  Skerries.  The  Bell  Rock  also  came  in  for  a 
share,  although  apparently  a  much  smaller  one  than 
the  Isle  of  May.  The  easterly  winds  prevailed  all 
along  our  east  coasts,  generally  strong  to  gales ;  and 
the  succession  of  south-easterly  and  easterly  gales 
in  October,  between  the  8th  and  23d,  occurring  as 
they  did  at  the  usual  time  of  the  principal  migration, 
brought  vast  numbers  of  land-birds  to  our  shores. 
From  the  Faroes  in  the  north,  to  the  extreme  south 
of  England,  this  is  found  to  have  been  the  case. 

Although  migration  — that  is,  direct  migration  — 
on  our  east  coast  is  shown  to  have  extended  over  a 
long  period,  commencing  in  July,  and  continuing, 
with  but  slight  intermissions,  throughout  the  autumn 
and  into  the  next  year  to  the  end  of  January,  yet  the 
main  body  of  migrants  appears  to  have  reached  the 
east  coast  in  October,  and  of  these  a  large  proportion 
during  the  first  fortnight  in  the  month.  From  the 
6th  to  the  8th  inclusive,  and  again  from  the  12th  to 
the  15th,  there  was,  night  and  day,  an  enormous  rush, 
under  circumstances  of  wind  and  weather,  which, 
observations  have  shown,  are  most  unfavorable  to  a 
good  passage.  During  these  periods,  birds  arrived  in 
an  exhausted  condition;  and  we  have  reasons  for  con- 
cluding, from  the  many  reported  as  alighting  on  fish- 
ing-smacks and  vessels  in  the  North  Sea,  that  the 
loss  of  life  must  have  been  very  considerable.  Large 
flights,  also,  are  recorded  as  having  appeared  round 
the  lanterns  of  lighthouses  and  lightvessels  during 
the  night  migration.  From  the  0th  to  the  9th  inclu- 
sive, strong  east  winds  blew  over  the  North  Sea,  with 
fog  and  drizzling  rain ;  and  from  the  night  of  the  12th 
to  17th  very  similar  weather  prevailed.  Mr.  W.  Little^ 
wood,  of  the  Galloper  lightship,  forty  miles  south-east 
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of  Orfonlnes»,  reports,  that,  on  the  night  of  Oct,  0« 
larks,  atarliugs,  tree-spa rrows^  titmice,  common  vvrena, 
reij-lireasu,  chalTmches,  and  pluvers  were  picked  up 
on  the  deck,  and  that  it  is  calculated  llial  from  five 
hundred  to  six  hundred  struck  the  rigging  and  fell 
overboard:  a  larpe  proportion  of  these  were  lark*. 
Thousands  of  birds  were  flying  round  the  lantern 
from  llJi^J  i\M.  to  4.45  a  M.,  Iheir  white  l>reasls,  as 
they  dashed  to  and  fro  in  the  circle  of  light,  having 
the  appearance  of  a  heavy  snow-storm.  This  was 
repeated  on  Uie  S(h  and  12th ;  and  on  the  nijjjht  of  the 
13th  a  hundred  and  sixty  were  picked  Uf»  on  deck, 
inchrding  larks,  starlings,  thnnhes^  and  two  red- 
breasta.  It  was  thought  that  a  thousand  struck »  and 
went  overboard  into  the  sea.  It  is  only  on  dark, 
rainy  nights,  with  snow  or  fog^  that  such  Ciisualtics 
occur:  when  the  nights  aro  light,  or  any  stars  vMble, 
the  birds  givti  the  lanterna  a  wide  berth. 

Undoubtedly  the  principal  fealnro  of  the  autumn 
migration  ha**  been  the  e?ctraordtnary  abiiriilance  of 
the  gold-cre»ted  wren.  The  flightH  appear  to  have 
covered  not  only  the  east  coast  uf  Eugland,  but  to 
have  extended  southward  to  the  Channel  Islaiids,  .and 
northward  to  the  Faroes  (see  report,  East  coast  of 
Scotland).  On  tbe  east  coast  of  Enghind  they  are 
reconled  at  no  less  ihati  twenty-one  .■stations  from  the 
Fame  Islands  to  the  Hanois  lighlhoui^e,  Guernsey^ 
and  on  the  ea3t  coast  of  Scotland  at  the  chief  stations 
from  the  Isle  of  May  to  Sunburgh  Head;  at  which 
latter  station  they  bave  rarely  been  seen  in  previous 
ycar«.  Mr.  Garrioch,  wTiting  from  Lerwick,  says, 
•*  lu  the  evening  of  Oct.  1»  my  attention  was  caUed 
to  a  largo  Hock  of  birds  crossing  the  harbor  from 
the  Island  of  Bressay;  and,  on  coudtig  to  a  spot  on 
the  shore  where  a  number  had  taken  refuge  from  tho 
storm,  I  found  the  tlock  to  cons-ist  of  gold -crests  and 
a  few  tire-crests  amongst  them.  The  gold-crests  spread 
over  the  entire  island,  and  were  oiiserved  in  consider- 
able numbers  tiil  the  middle  of  November/*  The 
earliest  notice  on  the  east  coast  is  Aug.  6;  the  iatest, 
Nov.  5,  or  ninety-two  days.  They  arrived  somewhat 
sparingly  iit  Angust  and  September,  and  in  enormous 
numbers  in  October*  more  especially  on  the  nights  of 
Oct,  7  and  12,  at  the  latter  date  with  the  woodcock. 
This  fligiit  apiiears  to  have  extended  across  England 
to  tbe  Irish  roast;  for  on  tbe  night  of  the  12tb  a  do/.en 
struck  the  lantern  of  the  Tuscar  Rfjck  liglithouse, 
and  on  the  night  of  the  13th  they  were  continually 
striking  all  niglit.  During  t!ie  autumn,  enormous 
numbers  cro-tsed  Heligoland,  more  especially  in  Octo- 
ber, On  the  night  from  the  iJSth  to  the  LTUh,  Mr. 
Gtltke  remark*,  **We  have  had  a  perfect  Btorra  of 
gold-cnists,  iicrching  on  the  ledges  of  the  window- 
panes  of  the  lighthouse,  preening  their  feathers  in 
the  glare  of  tbe  lamps.  On  the  ^lllh  all  the  island 
flwarm*'d  with  them,  fdling  the  gsirdens  and  over  all 
the  cliff,  —  hundreds  of  thousands.  By  0  am,  most 
of  them  had  pasi'ed  on  again."  Not  less  remarkable 
was  the  great  three-days^  flight  of  the  common  jay, 
pMt  and  across  Heligoland,  on  Oct.  0,  7,  and  8. 
Thousands  on  thousands,  without  interruption,  passed 
QD  overheatl,  north  and  south  of  the  island  too, — 
multitudes  like  a  continual  stream,  all  goiijg  east 


to  west  hi  a  strong  80Uth*easterly  gale.  It  would 
have  been  interesting  if  we  had  been  able  to  corre- 
late this  migration  of  jays  with  any  visible  arrival  on 
our  Eng!i?.h  coast,  but  in  none  of  the  returns  la  any 
mention  made  of  jays.  Subsequently  we  have  re- 
ceived numerous  notices  of  extraordinary  numbers 
aeen  during  tlie  winter  in  our  English  woodlands. 
This  seems  especially  to  have  been  tbe  case  south  of 
a  line  drawn  from  Flamborough  Head  to  Portland 
Bill  in  Dorset,  Addition!^  and  unusual  numbers  were 
also  observed  »t  Arden  on  Loeh  Lomond  side. 

The  returns  show  very  clearly  that  the  spring  lines 
of  migration  followed  by  hmU  are  the  same  as  those 
in  the  autumn,  but  of  course  in  the  reverse  direction, 
—  from  west  and  north-west  to  east  and  siouth-east* 
Another  point  worth  noting  is  the  occurrence  of 
many  species  in  spring  at  the  sann*  stations  frequented 
by  the  species  in  autumn:  t!ius  double  records  occur 
at  the  MuU  of  Galloway,  Bell  itock,  Isle  of  May,  as 
well  as  at  some  English  ^:  l 

As  this  is  the  fourth  report  issued  by  the  commit- 
tee, we  may,  perhaps,  with  the  ma<is  of  facts  at  our 
disposal,  be  ex|»ected  to  draw  (leduction;*  which,  if 
they  do  not  explain,  may  serve  at  least  to  throw  some 
light  on  the  caui^es  inllncncing  tbe  migration  of  birds. 
We  might  reasonably  reply  that  tbe  work  Ufiderlaken 
by  us  wiis  not  to  theorize,  or  attempt  exphinations, 
but  simply  to  collect  facts,  and  tabulate  them.  This 
we  bave  endeavored  to  do  in  the  ^shortest  and  sim* 
plefit  manner  consistent  with  accuracy  of  detail. 
There  Is,  however,  one  circumstance  which  can 
scarcely  fail  to  present  itself  to  thoAie  who  bave  gone 
carefully  into  tlie  reports  issued  by  the  committee; 
namely,  the  marvellous  persintency  with  which,  year 
by  year,  birds  follow  the  same  lines,  or  great  high- 
ways of  migration,  when  approaching  or  leaving  our 
shores.  The  constancy  of  these  periodical  phenomena 
Is  suggestive  of  some  settled  law  or  principle  govorn- 
ing  the  movement.  It  is  clearly  evidetit,  from  the  facts 
already  at  our  disposal,  that  there  are  two  distinct 
migrations  going  forward  at  the  same  time,  —  one  the 
ortlinary  How  in  the  spring,  and  ebb  in  tbe  autumn, 
across  the  whole  of  Europe,  A  gre.it  migratory  wave 
moves  to  and  from  the  nesthig-quarters  of  the  birds, 
ifi  the  coldc$it  part  of  their  range,  —  north-east  in  the 
spring*  and  south-west  in  the  autumn.  Quite  inde* 
f>ondent  of  this,  there  l^  a  continual  !«tream  of  immi- 
grants, week  by  week  and  month  by  month,  to  the 
cistern  shores  of  these  islands,  coming  directly  :icross 
Europe  from  east  to  west,  or  more  comm<»rdy  four 
points  south  of  east  to  north  of  west,  and  tbe  reverse 
in  tbe  spring.  These  immigrants  are  mainly  com- 
posed of  those  common  and  well-known  species  which 
annually  make  these  islands  their  winter  quarters, 
and,  as  a  rule,  take  the  place  of  our  summer  birds. 
They  come  in  one  broad  stream,  but  denser  on  some 
special  lines  or  highways  than  others.  Cutting  the 
line  of  ordinary  migration  at  nearly  right  angles,  one 
flank  brushes  the  Orkney  and  Shetland  Isles,  pouring 
through  the  Pentland  Firth,  even  touching  the  dis- 
tant Faroes.  The  southern  wing  crosses  the  Channel 
Islands,  shaping  its  course  in  a  north-westerly  direc- 
tion to  tbe  English  coast. 
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SPANG'S  LIGHTNING  PROTECTION, 

A  practical  treatise  on  lifflttnin^f-prolection.  By 
Henry  W.  Spang.  New  York,  Van  Nostrand, 
1883.    03  p.    8°. 

This  is  a  new  and  enlarged  edition  of  the 
author's  treatise  on  lightning-protection,  pub- 
lished in  1877.  The  book  contains  altogether 
too  many  good  things  to  be  bad,  and  too  many 
bad  things  to  be  entirely  good.  There  is 
a  wholesale  condemnation  of  all  systems  and 
methods  other  than  those  described,  which  is 
a  little  perplexing,  until  one  discovers,  and  in 
fact  the  author  confesses,  that  it  is  issued  with 
a  view  of  effecting  a  general  introduction  of  a 
patented  system  of  lightning-condnctors.  The 
business  air  which  pervades  the  whole  is  thus 
clearly  explained. 

The  author  frequently  pronounces  against 
the  '  lightning-rod  men  and  scientists,'  attribut- 
ing the  blunders  of  the  former  to  the  mistakes 
of  the  latter.  A  brief  examination  of  his  book 
will  suffice  to  fully  acquit  him  of  the  charge 
of  belonging  to  the  latter  class  ;  and  it  must  be 
confessed,  that  the  many  excellent  rules  which 
he  has  emphasized  oblige  us  to  rank  him  con- 
siderably above  the  general  average  of  the 
former.  The  general  principles  of  lightning- 
protection,  as  presented,  are  in  the  main  cor- 
rect;  and,  as  general  principles,  the}'  deserve 
a  wide  dissemination.  The  particular  system 
urged  as  the  only  efficient  one  is  more  compli- 
cated, and,  even  if  it  were  not  patented,  more 
expensive  than  is  necessary'.  Some  novel 
statements  arc  made,  concerning  what  light- 
ning '  will  do  '  under  certain  circumstances,  in 
the  same  paragraph  in  which  the  author  be- 
moans the  ignorance  shown  by  scientific  men 
on  the  subject  of  lightning-protection. 

The  author  does  not  seem  to  be  aware  of  the 
existence  of  what  is  doubtless  the  most  com- 
plete and  authoritative  treatise  on  the  subject 
yet  published,  —  the  elaborate  '  Report  of  the 
lightning-rod  conference,*  edited  by  G.  J.  Sy- 
mons,  F.R.8.  This  conference  was  made  up 
of  delegates  from  the  London  meteorological 
society,  the  Uo3'al  institute  of  British  archi- 
tects, tlie  London  society  of  telegraph  engi- 
neers and  electricians,  the  London  physical 
society,  and  two  co-opted  members.  Profs.  W. 
E.  Ayrton  and  D.  K.  Hughes. 

The  examination  of  the  various  problems 
presented  was  exhaustive,  and  the  code  of  rules 
for  the  erection  of  lightning-conductors  pub- 
lished in  the  report  is  simple  and  easily  under- 
stood. The  proper  construction  of  an  efficient 
lightning-conductor  is,  after  all,  a  matter  of  no 
great  difficulty,  and  of  comparatively  little  ex- 
pense.    The  inauguration  of  a  proper  system 
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of  testing  conductors  would  certainly  reveal 
some  astonishing  facts  in  regard  to  the  efficien- 
c}'  of  rods  as  generally  erected,  elaborate  and 
expensive  as  they  often  are.  The  wide  circu- 
lation of  the  rules  adopted  by  this  conference 
would  undoubtedly  be  the  means  of  bringing 
about  a  much-needed  reform  in  this  direction. 


COHN'S  'DIE  PFLANZE,' 

Die  pflame :  Vortrdge  atis  dem  gebiete  der  hoianik. 
Von  Dr.  Ferdinand  Cohn,  professor  an  der 
Universitat  zu  Breslau.  Breslau,  Kem^  1882. 
8  +  512  p.     40. 

This  elaborately  gotten  up  book  of  over  five 
hundred  pages  comes  to  us  as  a  contribution  to 
general  literature,  and  does  not  address  itself 
to  the  scientific  botanist,  except  as  he  is  inter- 
ested in  a  popular  presentation  of  botanical 
facts  and  problems  with  which  he  is  supposed 
to  be  more  or  less  familiar.  Dr.  Cohn  believes 
it  to  be  the  duty  of  those  versed  in  any  branch 
of  science  to  produce  a  literature  which  shall 
invite  a  large  circle  of  readers  to  an  interested 
acquaintance  with  their  chosen  science.  '*  Nor 
are  they  to  recoil  from  this  task,"  says  he, 
"  because  of  the  ditHculties  which  present  them- 
selves for  satisfactory  solution,  or  because 
popular  writings  on  natural  science  have  been 
undervalued  b}'  many."  Actuated  In*  his  con- 
viction, Dr.  Cohn  has  collected  the  addresses 
which  he  delivered  at  various  places  in  Ger- 
many between  the  3'ears  1852  and  1881,  and, 
while  retaining  their  original  form,  has  remod- 
elled them  sufficiently  to  bring  them  up  to  date 
and  compact  them  into  a  shapely  whole. 

In  the  preface  the  author  sets  forth  a  difficulty 
which  besets  the  popular  lecturer  on  scientific 
topics, — one  which  doubtless  every  one  who 
has  tried  this  style  of  address  has  fully  real- 
ized,— namely,  the  meagre  knowledge  and  hazy 
comprehension  with  which  the  majority  of  hear- 
ers listen  to  his  words,  necessitating  so  long  a 
dwelling  on  the  elementary  facts  of  the  topic 
that  little  time  is  left  for  the  consideniLion  of 
tlie  more  recondite  and  interesting  points. 

If  we  nvAy  be  allowed  to  judge,  Dr.  Cohn 
has  overcome  this  difficulty  to  a  large  degree 
in  a  very  happy  manner.  He  devotes  tlie  first 
lecture,  entitled  '  Botanical  prol)lenis,'  to  a 
brief  history  of  the  development  of  botany,  and 
an  explanation  of  some  of  the  elementary  prin- 
ciples of  the  science,  thus  paving  the  way  for 
subsequent  discussion  of  more  special  matters. 
Some  idea  of  the  variety  of  the  topics  treated 
may  be  gained  from  the  titles  of  the  sixteen 
lectures,  which  are  as  follows :  '  Botanical  prob- 
lems,' '  Goethe  as  a  botanist,'  '  The  cell  stale,* 
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'  Light  an(J  life/  *  The  plant  cnleiular/  *  From 
pole  lo  er|ntUoi-/  •  From  sen-level  to  eternal 
snow/  *  What  the  forest  tells  of  itself/ 
*  Grapes  ami  wine/  ^The  rose,*  •  Iriseetivo* 
rous  plants/  '  Botanical  stmlios  on  the  sea- 
shore/ ^  The  world  in  u  watev-drop/  *  Bac- 
tenn/  ^  Invisible  eneinie!*  in  the  air/  *^  Gardens 
in  ancient  and  raodern  times/ 

The  lee tu res  are  written  in  an  entertaining 
st>'le,  and  vary  in  interest  as  little  as  the  io- 
equality  of  the  subjects  will  allow.  The  two 
on  ♦  Light  and  life  '  and  *  The  cell  state  '  are 
espedally  happy,  particularly  the  latter  in  an 
apt  comparison  of  a  plant  to  a  state. 

The  design  of  the  book  is  laudable,  and  its 
execution  admirable.  We  commend  both  as 
models  to  our  Ammiean  biologists  antl  physi- 
cists, who  owe  it  to  the  American  |)nblic  to 
provide  better  opportunities  for  a  general  ac- 
quaiutiinc^  with  scientific  problems  and  meth- 
iids. 


HEPORT  ON  SORGHUM-SUGAR, 

lfiC€»tifjiatlon  of  the  scientific  and  economic  relations  oj 
the  sorghmn'sugar  indwatry ;  beine:  Ji  rejx>rt  made 
in  response  to  a  request  from  tne  Iltm,  Georj^^e 
B.  Loriijg,  U^  S.  commissioner  of  apfricaltureT  hy 
a  committee  of  the  National  academy  of  acieuces, 
November,  1S82,  Waahinirton^  Gmemmtnt^ 
1883.     152  p.     8^. 

A  PKuBLEM,  which,  if  not  the  most  impor- 
Uint,  is  certainly  the  most  prominent*  agricultn- 
ral  problem  of  the  day,  is  that  of  the  profitable 
production  of  sugar  from  sorghum.  The  ex- 
periments made  during  the  last  few  years  at 
the  IT.  S.  department  of  agriculture  and  else- 
where have  attracted  general  attention,  both 
on  account  of  the  interesting  scientific  questions 
involved,  and  still  more  because  they  promise 
to  create  a  new  branch  of  agricultural  iiiduatry. 
and  to  greatly  enlarge  otir  domestic  supply  of 
sfigar. 

The  report  of  the  committee  of  the  Xational 
academy  on  this  subject  must  prove  \Qvy  valu- 
able to  all  interested  in  the  promotion  of  this 
infant  industry,  because  it  t^ntains  a  very  full 
SUDimary,  prepared  by  thoroughly  conqteteut 
and  impartial  persons,  of  all  that  has  been  ac- 
complished ill  this  direction  up  to  the  ilatc  of 
the  report,  antl  thus  collects  iu  one  public^'vtion 
information  previon8ly  scattered  through  nu- 
merous state  and  other  reports.  That  tlie  work 
has  been  well  Hone  is  sutlleienlly  guaranteed 
by  the  namci^  of  the  conjmitteo.  They  were 
Prof.  William  IL  Brewer,  Ph.  D.,  of  the  Shef- 
field scientific  school ;  Prof.  Charles  F.  Chand- 
ler, Ph^pM  of  C<}lumbia  college;  Prof.  8.  W. 


Johnson,  M*A*.  of  the  Shellleld  scientific 
school;  Prof.  B.  Silliman,  M.A.,  M.D.,  of 
Yale  college;  Prof.  J,  Lawrence  Smith,  M.D., 
late  of  the  University  of  Louisville :  and  also, 
not  of  the  acadenn',  Gideon  E.  Moore,  Ph.D., 
of  New  York*  Prof.  C*  A.  Goessmann,  of  the 
Massachtisetts  agricultural  college,  was  also  a 
member  of,  and  acted  with,  the  committee  until 
Sept.  15,  LS82,  when  he  resigned. 

The  committee  begins  its  report  with  several 
pages  of  citations  from  earlier  (chiefly  Ameri- 
can) investigations  ut>on  sorghum  as  a  sugar 
producing  plant,  showing  the  conHicting  opin- 
ions ujion  almost  every  essential  point  of  the 
subject  entertained  by  the  authorities  quoted. 
On  such  points  as  the  kind  of  sugar  present  in 
the  juice,  the  best  varieties  of  sorghum,  the 
proper  time  for  harvestiiig  and  working,  etc., 
diametrically  opposite  opinions,  each  \\\  rejin- 
table  authorities,  arc  quoted. 

This  was  the  state  of  the  question,  when,  in 
HTh,  the  U.  S,  department  of  agriculture,  by 
its  chemist.  Dr.  Peter  Collier,  began  its  well- 
known  investigations,  which  went  far  to  decide 
many  of  the  points  just  spoken  of.  This  work 
the  committee  does  not  review  in  detail,  but 
contents  itself  with  a  favorable  criticism  of  the 
analytical  methods  employed,  and  with  point* 
ing  out  the  material  vahie  of  the  results  and 
the  need  of  further  investigation. 

At  the  time  when  this  report  was  prepared, 
the  successful  work  of  the  department  of  agri- 
culture consisted  chtcfiy  of  chemical  oacamina- 
tions  of  sorghum-Juice,  attempts  to  produce 
sugar  from  it  on  a  manufacturing  scale  having 
proved  partial  failures  :  the  committee  therefore 
closes  its  report  with  brief  acccnints  of  the  re- 
sults of  practical  attempts  to  make  sugar  from 
so  rg hum,  A  m o  u  g  t h  .^  se  are  n  ot ed  t  w o  f ai  I u  res , 
and  seventeen  cases  of  more  or  less  pronounced 
success,  several  on  a  manufacturing  scale. 

In  an  appendix  are  collected  divers  interest- 
ing papers  bearing  ujjon  the  subject  of  the  re- 
port. Some  of  them  i>resent  fuller  details  of 
experiments  rcfenvd  to  in  the  report,  and  some 
contain  accounts  of  later  successes  in  sugar- pro- 
duction. This  ]>ortion  of  the  report  concludes 
with  a  *  Bibliography  of  sorghum/  which  can- 
not fail  to  be  of  threat  value  to  investigators  in 
this  field. 

It  is  evident  from  the  facts  collected  in  this 
report,  and  from  the  experience  since  gained, 
that,  with  skill  in  working,  sugar  can  be  suc- 
cessfully made  from  sorghum.  It  is  also  equal- 
ly evident,  that,  without  that  skill  and  the 
proper  appliances,  failure  is  more  probable  than 
success.  Su'up  can  easily  be  made  from  soi 
ghum  on  a  domestic  scale,  hut  not  sugar. 
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Finally  this  report  makes  ver}'  evident  the 
need  for  further  investigation  in  regard  to  such 
important  points  as  the  best  varieties  of  cane, 
and  the  possibility  of  their  improvement  by  se- 
lection and  crossing,  the  most  suitable  soil  for 
sorghum,  the  effect  of  fertilizers  on  its  growth 
and  content  of  sugar,  the  methods  of  extract- 
ing the  sugar  from  the  cane,  and  the  prevention 
of  losses  in  the  further  treatment  of  the  juice. 
In  a  word,  while  sugar  can  be  made  from  sor- 
ghum, it  yet  remains  to  be  seen  how  economi- 
cally it  can  be  manufactured,  and  how  complete- 
ly the  great  waste  involved  in  the  present  crude 
processes  can  be  avoided ;  and  the  committee 
closes  its  report  by  urging  upon  the  U.  S.  de- 
partment of  agriculture  especiall}',  the  duty  of 
continuing  the  investigations  which  have  already 
yielded  such  important  results. 


HANN'S   CLIMATOLOGY. 

Handbuch  der  klimatologie.  Von  Dr.  Julius 
Hann.  Stuttgart,  /.  Engelhorn,  1883.  (Biblio- 
thek  geographischer  handbiicher.)  10 +  764  p. 
8°. 

Theke  are  man}'  treatises  upon  the  subject 
of  climate.  The  larger  number  of  these  are 
devoted  to  the  consideration  of  the  special 
characteristics  of  the  climate  of  some  particu- 
lar country',  and  contain  numerous  statistics 
derived  from  meteorological  observations,  to- 
gether with  a  description  of  the  prevailing 
weather  conditions.  A  few  discuss  the  subject 
from  a  broader  stand-point,  and  take  account 
of  the  general  conditions  which  prevail  over  a 
large  area,  with  their  causes  and  modifications. 
The  treatise  before  us,  however,  differs  from  its 
priMlocessors  in  its  aim  as  well  as  in  its  execu- 
tion. It  is  designed  to  give  a  view  of  clima- 
tology as  the  result  of  certain  forces  which 
are  at  work  in  nature,  and  to  investigate  the 
result  of  the  operations  of  these  forces  as  the}' 
are  exhibited  in  the  climate  of  the  world.  Its 
author  is  the  acknowledged  head  of  meteoro- 
logical science  in  Austria, — one  who  has  done 
much  to  place  meteorology  on  a  scientific  basis, 
and  who  is  especially  qualified  to  speak  with 
authority  upon  the  subjects  which  he  treats, 
on  account  of  his  well-known  familiarity  with 
the  current  work  of  other  investigators,  and 
his  ability  as  a  critic.  It  is  to  be  expected 
that  a  work  written  by  such  an  author  will  be 
comprehensive,  thorough,  and  masterly,  that 
it  will  indicate  the  present  condition  of  the 
subject  from  a  scientific  stand-point,  and  be  as 
accurate  as  the  best  data  at  hand  can  make  it. 
All  these  conditions  are  fulfilled  and  abun- 
dantly satisfied  in  the  work  before  us. 


The  aim  of  the  treatise  is  to  present  a  com- 
prehensive view  of  climatology.  First  the 
word  is  defined,  its  object  specified,  and  the 
various  climatic  factors  mentioned,  briefly  dis- 
cussed, and  illustrated.  After  this  introduc- 
tion, which  is,  in  fact,  a  concise  treatise  upon 
the  subject  of  climatic  statistics  rather  than  a 
simple  introduction,  the  author  proceeds  to 
treat  the  subject  in  two  divisions,  —  general 
and  special  climatology.  Under  the  former 
head  are  considered,  1°,  '  solar  climate,'  or  that 
which  would  result  directly  from  solar  radia- 
tion ;  then,  2°,  the  modifications  introduced  by 
atmospheric  and  terrestrial  conditions,  result- 
ing in  climate  as  actually  existent.  Under  the 
latter  head  are  considered  the  special  climatic 
characteristics  of  different  portions  of  the 
globe,  with  copious  illustrations.  In  carrying 
out  this  plan,  the  author  treats  the  various 
topics  with  conciseness  but  with  singular  clear- 
ness, and  advances  in  logical  progression  with- 
out dwelling  too  much  on  the  minor  details, 
or  retarding  the  course  of  thought  by  discuss- 
ing the  many  collateral  subjects  which  arc 
naturally  suggested.  In  a  few  instances,  where 
a  controverted  subject  is  discussed  in  the  text, 
an  elaborate  footnote  is  devoted  to  a  defence 
of  the  author's  position,  or  a  statement  of  the 
dissenting  opinions  of  others  ;  and  several  ap- 
pendices contain  fuller  explanations  of  the 
special  topics  touched  upon  in  the  main  por- 
tion of  the  treatise.  In  this  way  the  author 
preserves  the  unity  of  the  work,  and  at  the 
same  time  calls  attention  to  important  con- 
siderations to  which  he  cannot  give  much  space 
in  the  body  of  the  treatise.  The  work  is  not 
exhaustive  :  indeed,  that  would  be  impossible 
in  so  comprehensive  a  subject.  In  many  cases 
it  does  not  enter  into  the  details  of  an  inves- 
tigation, but  gives  the  results  obtained  without 
discussing  the  methods  of  investigation  em- 
ployed. 

At  the  outset  the  author  carefully  defines 
the  word  '  climatology,'  and  shows  the  relation 
between  climatology  and  meteorology.  By 
climate  is  to  be  understood  the  average  weather 
conditions  of  different  places  on  the  earth's 
surface,  together  with  the  extent  of  the  devia- 
tions from  the  average  conditions.  The  clima- 
tologist,  in  treating  the  causes  of  climate, 
necessarily  makes  use  of  the  laws  which  the 
meteorologist  in  his  broader  study  of  atmos- 
pheric phenomena  has  deduced,  and.  in  turn, 
furnishes  the  latter  with  facts  which  he  must 
account  for  by  the  meteorological  principles  he 
has  established.  The  two  sciences  are  there- 
fore intimately  connected ;  and  we  may,  if  we 
wish,   regard   climatology  as  a  part  of  the 
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science  of  meteorology,  wiiieli  takes  into  ac- 
count the  pbenomcna  included  in  the  latter 
only  ID  J!*o  far  as  they  aftect  tlie  well-being  of 
Jiving:  creatures  on  the  earth.  It  is  well  to 
establish  a  definite  |x>sitian  for  climatology ; 
and  the  author  is  wise  in  restrieting  it  to  aver- 
age weather  conditions,  and  deviations  frona 
the  average,  for  these  are  the  controlling  in- 
fluences which  tletcrraine  the  relations  of  uny 
place  to  animal  life.  The  important  climatic 
factors  are  tem[>eratnre,  moisture,  cloudiness, 
wind,  atmosjiheric  pressure,  eva|>oration  and 
the  chemical  composition  of  the  air,  mentioned 
nearly  in  the  order  of  relative  importance ; 
temperature,  rainfall,  and  wind  being  usually 
given  as  the  three  essential  factors.  These 
factors  are  not  independent,  and  are  so  nnittial- 
\\  connected  (as,  e.g.,  cloudiness  and  temper- 
ature) that  they  cannot  be  discussed  eeimrately . 
Atmospheric  electricity  is  recognized  as  im- 
portant, but  needing  further  study  before  it 
can  be  classed  as  a  factor.  It  would  seem  as 
if  a  similar  reason  would  ha%'e  prevented  the 
insertion  of  the  composition  of  the  air  in  the 
list  of  factors  ;  for  the  relation  of  the  chemical 
constituents  in  their  varying  proi)ortious  to 
animal  life  is  confessedly  obscure.  In  the  dis- 
cussion of  these  factors,  those  s[)ecial  features 
with  regaixl  to  each  are  mentioned  which  would 
be  useful  in  representing  statistically  the 
climate  of  a  place.  Especial  prominence  is 
given  to  temperature  statistics ;  and  eight  dif- 
ferent subjects  are  named  nhicli  deserve  rep- 
resentation in  tables,  such  as  the  monthly  and 
annual  means,  magnitude  of  daily  ranges, 
etc.  An  im|>ortant  omission  in  the  tables 
usually  given  is  jioiuted  out ;  viz,,  some  expres- 
sion for  the  rapidity  of  temperattire  changes. 
The  author  suggests  two  ways  in  which  this 
can  be  done,  —  1°,  by  the  di  Here  nee  between 
consecutive  daily  means,  and,  2^*,  by  tlie  rapid- 
ity of  changes  in  some  ado i) ted  perio«l  of  time. 
These  and  other  suggestions  can  be  prolilahly 
considered  by  those  who  have  charge  of  the 
preparation  of  weather  statistics :  they  should 
be  presented  in  such  a  shape  as  to  enable  any 
one  to  reiidily  obtain  the  facts  as  to  the  climate 
of  any  place  for  which  he  coosidts  them.  The 
statistics  of  Vienna  are  prcseuk^d  in  ilhistration 
of  the  subject. 

The  section  devoted  to  general  climatology 
is  of  special  value.  Quite  properly,  it  begins 
with  a  discussion  of  climate  as  dependent  upon 
the  distribution  of  solar  hcat»  and  thus  includes 
the  results  of  investigations  in  solar  radiation. 
l>isregarding  for  the  time  the  etfect  of  the 
atmospliere,  the  distribution  of  solar  heat  is 
tTealed  as  dei^endent  upon  the  sun's  altitude, 


the  length  of  the  day,  and  the  distance  between 
the  earth  and  the  sun.  The  combined  effect  of 
these  elements  is  seen  in  difTerent  latitudes  and 
in  the  two  hemispheres,  and  is  the  basis  of  actual 
climate,  TliC  eJlcct  of  the  atmos]jhere  in  modi- 
fying these  results  is  next  considered,  and  the 
subjects  of  atmospheric  absorption,  ditlusion, 
and  reflection  treated.  For  the  sake  of  com- 
parison, the  relative  ettects  on  light,  heat,  and 
chemical  power,  are  considered,  though  that 
relating  to  heat  alone  properly  comes  into  con- 
sideration. The  little  knowledge  which  wc 
possess  on  these  subjects  is  the  cause  of  the 
somewhat  meagre  presentation  which  theautlior 
gives.  Coming  finally  to  the  further  mcKlifica- 
tions  in  the  distribution  of  solar  heat  due  to  the 
earth  itself,  t!ie  characteristit*s  of  Insular,  con- 
tinentab  and  mountain  climate  are  [lointed  out, 
and  the  effect  of  marine  and  aerial  en r rents 
noted.  In  this  way  the  author  arrives  at  the 
actual  climate  which  prevails  over  the  earth, 
having  started  with  iU  prime  source,  the  sun. 
The  discussion  throughout  is  general,  but  is 
very  suggestive  of  further  stud}*  by  the  reader, 
in  the  different  topics  treated.  The  author 
quotes  extensively  fronj  the  works  of  others, 
and  gives  copious  iUustrattous.  It  would  be  a 
great  help  to  the  student,  however,  if,  as  has 
been  elsewhere  suggested,  references  to  the 
w*orks  themselves  were  given,  in  addition  to 
the  names  of  the  authors,  which  are  always 
carefully  mentioueil.  This  section  could  be 
expanded  into  a  larger  treatise,  and  ma\  serve 
with  advantage  as  the  basis  of  extended  re- 
search, or  as  a  help  to  class  instruction. 

The  section  devoted  to  special  climatology 
occu|nes  two-thirds  ol"  the  whole  work.  After 
an  introduction  upon  the  division  of  the  earth 
into  el i malic  zones,  the  author  considers  the 
observed  climate  in  each  zone,  quoting  exten- 
sively from  the  publications  which  describe  the 
prevaibng  conditions  in  each  country,  giving 
numerous  tables,  and  summing  up  under  each 
zone  it«  general  characteristics.  In  this  sec- 
tion we  have,  therefore,  a  compendium  of  ac- 
cessible statistics  covering  the  whole  world, 
given  in  as  much  detail  as  the  generous  limits 
of  the  work  will  allow,  and  rumbiued  with  care- 
fully prepared  sumujaries.  In  onler  to  judge 
of  the  excellence  of  this  section,  it  is  only 
necessary  to  note  how  thoroughl}'  the  different 
countries  are  treated,  whether  the  selections 
made  for  illustration  are  typical  or  not,  and 
whether  the  author  has  made  use  of  the  most 
reliable  publications.  In  all  these  respects  it 
will  be  found  that  the  work  before  us  excels. 
Thus,  in  describing  the  climate  of  North 
America,  the  author  first  gives  a  statement  of 
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the  topography  of  tlie  country,  and  the  im|)or- 
tant  distinctions  in  climate  which  result  there- 
from ;  then,  passing  to  the  climatic  factors,  he 
describes  in  detail  the  temperature,  rainfall, 
humidity,  cloudiness,  pressure,  and  winds  as 
they  exist  in  the  different  sections,  and  illus- 
trates principally  from  the  publications  of 
8chott,  Woeikoff,  Blodgett,  Loomis,  Coffin, 
Dull,  (Gannett,  Whitney,  and  the  signal-ser- 
vice. Not  content  with  general  characteris- 
tics, he  further  specifies  i)eculiarities,  such  as 
the  suddenness  of  temperature  changes  in  cer- 
tain localities,  tornadoes,  northers,  and  Indian 
summer,  with  appropriate  quotations  from  va- 
rious writers ;  and  he  also  appends  special 
descriptions  of  the  climate  of  Illinois,  Lake 
Superior,  the  Mississippi  valley,  Canada, 
Manitoba,  Hudson's  Bay,  Alaska,  the  plateau 
region,  Colorado,  California,  Arizona,  and  the 
Bermudas.  The  climate  conditions  of  other 
countries  are  treated  with  similar  thoroughness, 
making  the  whole  valuable  for  reference,  while 
its  chief  merit  lies  in  the  running  descriptions 
and  summaries.  A  defect  in  the  work  is  the 
lack  of  charts  illustrating  the  various  data.  A 
few  only  are  given  ;  the  main  reliance  for  illus- 
tration being  in  the  statistical  tables,  which  are 
almost  unnecessarily  abundant.  Graphic  rep- 
resentations are  always  specially  valuable  to  the 
reader,  and  their  addition  to  the  work  would  be 
a  real  improvement.  It  would  also  have  been 
well  to  mention  the  analytical  method  of  repre- 
senting data,  as  well  as  the  statistical  and  graph- 
ical ;  for,  while  its  use  is  limited,  it  will  surely 
grow  in  favor  with  the  advance  of  the  science. 
The  work  of  Dr.  Ilann  represents  the  latest 
investigations,  and  is  brought  down  almost  to 
the  very  date  of  publication.  It  will  therefore 
not  be  soon  superseded  ;  and,  while  additional 
data  will  accumulate  in  coming  years,  the  gen- 
eral discussions  will  require  but  little  alteration. 
The  work  is  recommended  for  the  general  read- 
er, not   to  be  read  in  course,  but  by  proper 


selection.  The  general  chapters  and  the  sum- 
maries contain  a  large  amount  of  information, 
for  which  the  details  and  illustrations  can  be 
obtained  from  the  accompanying  pages.  The 
student  will  find  the  work  useful  in  calling  at- 
tention to  the  authorities  in  each  subject.  Es- 
pecially in  the  section  on  general  climatology, 
where  such  topics  as  solar  radiation  and  atmos- 
pheric absorption  are,  from  the  design  of  the 
work,  treated  in  a  general  way  only,  will  be 
found  quotations  from  the  publications  of  the 
latest  investigators.  It  would  be  well,  too,  if 
the  treatment  of  the  subject  of  climatic  factors 
should  call  attention  to  the  need  of  publishing 
statistics  in  such  a  way  as  to  be  useful  for  ref- 
erence. In  this  country  particnlarh*,  we  need 
to  give  consideration  to  this  subject.  There  is 
scarcely  an  allusion  made  in  the  work  under 
review  to  recent  meteorological  work  in  the 
United  States,  not  because  it  has  not  been  pub- 
lished, but  because  it  has  not  been  issued  in  a 
suitable  form.  In  order  to  compare  our  statis- 
tics with  those  of  other  countries,  it  is  necessary 
first  to  re-arrange  and  classifv  them.  The  in- 
ternational meteorological  committee  has  rec- 
ommended forms  of  publication,  the  adoption 
of  which  will  add  greatly  to  the  facility  with 
which  corresponding  data  can  be  compared. 
But  even  these  forms  do  not  give  all  the  data 
which  the  climatologist  would  like  to  have  ;  and 
meteorological  observations  could  be  made  more 
available  for  studies  in  climate  by  attention  to 
the  author's  treatment  of  the  subject.  There 
is  also  need  of  deducing  more  results  from  the 
immense  collection  of  data  which  is  dail}'  ac- 
cumulating all  over  the  world,  to  check  the 
prevailing  tendency  of  heaping  up  ol)servations 
for  no  useful  purpose.  If  this  work  shall  have 
the  effect  of  stimulating  research,  and  promot- 
ing a  more  intelligent  use  of  meteorological  ob- 
servations, it  will  do  much  good.  It  is  to  be 
hoped  that  it  will  be  translated  into  Knglish  to 
reach  a  wider  circle  of  readers. 


RECENT  PROCEEDINQS   OF  SCIENTIFIC  SOCIETIES, 


Ottawa  field-naturalists'  club,  Canada. 

Jan.  :il.  — Mr.  W.  L.  Scott  read  the  report  of  the 
ornitholojxical  and  ocilogical  branch,  showing  that  a 
number  of  rare  birds  had  been  secured,  that  thirteen 
species  hud  been  added  to  the  published  lists,  and 
that  oilier  good  work  had  been  done.  Among  spe- 
cimens exhibited  was  a  great  white  egret,  in  full 
breeding-plumage,  wliich  had  been  shot  on  the  Upper 
Ottawa,  —a  locality  far  north  of  its  usual  range,  but 
where  it  is  stated  to  be  a  not  uncommon  visitor.    Its 


name,  however,  will  not  appear  in  the  lists  of  the 
club,  as  the  locality  is  considered  beyond  the  limits 
of  its  district. 

Prof.  J.  Macoun  read  a  practical  paper  on  the 
*  Edible  an<l  poisonous  fungi  '  of  the  vicinity.  He 
pointed  out,  that  while  at  present  the  only  fungus 
collected  for  food  Is  tlie  common  mushroom,  Agari- 
cus  campestris,  there  are  other  equally  nutritious 
and  palatable  forms  which  exist  in  far  greater  abun- 
dance; as,  for  instance,  Coprinus  comatus,  which 
grows  in  great  profusion  about  the  city  during  Sep- 
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tember.  Twf»  np«.>cle8  uf  morel;  Mort'liella  i*9cuteiita 
Aiut  Gyr<>uiHr;t  esculenta,  ure  aJ.'^u  common,  and  are 
Tory  ik'sintble  f*.HKl- supplies;  while  tlir  Lycopenlous, 
or  |iuiT-bLtJl!<.  are  found  In  immense  numbers,  jind 
oti^n  of  liirge  dimension^*,  and,  wlion  >oi«n«»  are  ex- 
cellrnt  for  llie  iJihlc*  Among  |Kdsonou»  forms,  the 
lly*iigartc,  Amanita  miiscaria,  was  in^^tnnced  as  om- 
of  thi?  most  highly  organised,  most  widely  ilislrib- 
ulftd,  most  bt'Autifuly  and  most  dangurtiuf^  of  tlie 
agarics.  The  difficultv  of  distlnf^uishinp  by  ^igbt 
betwi^en  many  t^dible  and  non^edibli!  or  poisonou>i 
apiieien  was  stated;  and  it  was  expJainejl  that  thoa** 
having  a  plea-sant  Oib»r  and  tast*-  were  always  likely 
to  be  eatiible  and  liarmleHs.  while  others  would  be 
more  or  fesn  injurious*  It  is,  Imwever,  always 
adviaabh*  at  first,  to  eat  but  a  small  quantity  of 
any  uulried  speeies.  Professor  Macon n,  as  liotan- 
ial  to  the  Geological  Mirvey,  is  u*»u  working  nl  the 
ftingi  of  Ctanada..  and  Is  preparing  a  report  ibereoiv 
for  pubHeatfon.  Ueantiful  platen  to  tlki^^trale  this 
wport  have  been  drawn  by  Mn*.  r'hambcrlin,  a 
member  of  the  clnb  ;  and  such  as  related  to  tlio 
form^  diH'int&ed  wtsre  exhibited  by  her,  lo  llie  great 
graUficalton  <d  die  members,  —  The  seci^etary  laid  on 
tin*  table  advauee  eopic*  of  the  Transactions  of  the 
club  for  18{<:;^SI,  and  announced  that  fbcy  would 
bf.  rcatiy  for  di^inbution  hi  a  few  days, 

PrisG«tou    ideaoe   ohb. 

Jan,  SS.  —  Professor  IJoekwood  gave  a  paper  on 
the  mutual  itlallons  of  ihe  conies,  iliscii^islng  cajKi- 
dally  the  changes  by  which  lh<?  different  rurve^  turn 
on«»  \t\u>  another  through  their  limiting  forms,  lie 
traced  the  various  eurvcs  represented  by  the  equatirui 
A^y^  -^  //-x-  —  A*  li'f  when  .4-  H  eonstaut,  and  It- 
aaaumea  all  po&aible  values,  showing  them  to  include 
Ikll  Ihe  varielies  of  the   ellipse  and   hyperbola.     In 

toe  same  way  tlje  equation  |/'*  —  i  J*  ^  ^**"  ^'** 
»liowii  to  Inchnle  nil  forms  of  ihe  conic  when  A  and 
B  assume  varimis  \alueKf — zero,  infinite,  or  finite. 
In  I  racing  the  movement  of  the  foci,  lie  showed  that 
ill  the  series  <»f  ellip.*e5  and  hyperbolas  the  toci  come 
llr«l  to  coincide  at  the  centre;  affer«anl  their  dis- 
tance from  the  rem  re  beeonjes  c  v'  "  1,  which,  by 
Intel  |»rctlng  llie  imHginary  factor  as  Indicating  revo- 
lulifui  throuijh  a  riKht  angle,  changes  the  foci  from 
the  horiitniiijil  to  the  vertical  axis,  on  whicli  they  then 
recede  to  infinity,  n'turning  from  infinity  on  the  hori- 
£onlai  axis  when  the  ellipses  change  through  tw<» 
parallels  to  the  series  of  hypertmlas.  The  changes 
w*ere  also  followed  out  with  focus  and  directrix  rixed 
and  cccentrieiry  varving,  with  f(»cii8  and  focal  ordi- 
nate llxed  ami  eccentricity  varying,  etc. 

Professor  hcott  reported  that  he  had  just  discov- 
ered a  rudimentanr'  pollex  in  Orcodon  of  the  White 
River  miocene.  The  carpus  1^  very  primitive  in  ar- 
rangeiut'ut,  and  a  trape/dum  is  present. 

H^w-Tofk  acaddmy  af  iciflacea* 

Jan,  SL  —  Two  specimens  of  corutidum  from  west- 
ern North  Carolina  were  exhibited  by  G,  F.  Kuiis. 
Owe  was  a  erj^tal    weighing  IJ3  grama:   the  other. 


weigh itig  n  Ki  carais^  was  cut  «ra  atbachon^  and  by  the 
exblbilerwas  «ald  to  betlie  most  perfect  star  snpphire 
probably  yet  found  in  the  United  States.  Both  pieces 
were  a  rich  light-brown  color,  very  compact,  and  re- 
sembled a  variety  of  sapphire  from  tiie  hills  of  pre- 
cious stones  In  Siam.  Prof.  II.  L.  Fairchild  deliverpd 
a  lecture  on  methodic  of  animal  self-defence,  which 
was  well  illustrated  with  a  large  series  of  well-selected 
Ian  tern-slides,  liemark^  were  made  by  President 
Newberry  and  Prof.  \V.  P.  Trowbridge. 

DAnadkii  iaitittitei  Toronto. 
Jun.  19.  —  Prof.  K.  Hamsay  Wright  gave  an  account 
of  i^f^earcbes  *m  tlie  skin  and  nervous  system  of 
Amiurns  catus,  which  will  shortly  be  published  In 
tlic  Proceedings,  S[>ecial  afti^ntlon  was  devoted  to 
ilo'  *ehiviile^  cells  of  Ihe  epidermis,  lo  the  branch* 
ingof  the  liftli  nerve,  and  to  thtjreialioT**hip  between 
(he  air-bladder  and  auditory  organ. 

Natural  ■oieDOv  jMsooiation  of  St&tea  Ulaad,  Nov  Bdgbtoa« 

Jan.  IS.  —  Mr.  C.  \\\  Leng  read  a  paper  on  the 
Ciclndelidae  of  8taten  Islundi  The  beetles  live  all 
summer  in  sunny  ]dace?«  In  the  wotwU,  roadsides, 
and  on  the  sands  at  the  seasliore.  They  are  uhlv  to 
make  short  Mightn,  which  they  do  at  the  least  alarm, 
flying  a  few  pAQVi  at  a  Toot  or  two  from  the  ground, 
and  then  drop[.ing  ipiite  suddenly.  Their  colon* 
always  mimic  thr  places  at  which  they  are  found, 
which  mak<"s  it  diffi*  ulr  lo  ili.sting»ii»<h  them  after 
they  alight.  Duritig  ibe  nlffht  and  rainy  days  they 
hide  in  hi>les  dnj;  in  tin*  sand,  or  among  piles  of  rliips 
3Kiu\  bark*  The  fnlUn^ing  eight  species  have  been 
found  on  ^>taten  Island:  ('.  sexguttata,  purpurea, 
i;*merosa,  tranqiielmrica,  fejjanda,  hirticollis,  dorsalls, 
punctuhita. 

Remarks  were  made  by  3Ir.  Sechuseti  on  a  very 
intiTesting  series  of  ])reeious  stones,  their  particular 
characters,  antl  the  localities  from  which  they  came. 

Society  of  nrti,  IfasfacbDietti  Inititate  of  teohnologj. 

Jnti.  10.  —  Dr.  Charles  S.  Minot,  of  the  Harvanl 
medical  schwjl,  rend  a  paper  giving  an  account  of  his 
researches  on  growth  and  ilealh.  Dr.  Minot  has 
undertaken  an  extensive  scries  of  ex]>erlmeuts,  which 
will  occupy  many  years,  on  senescence,  or  the  process 
of  growing  old;  and  he  presented  in  this  paper  the 
results  of  one  branch  of  his  inveatigatjons,  in  which 
he  had  studied  the  growth  of  the  guinea-pig  from 
birth  until  the  attainment  of  the  full  size,  iiaving 
made  about  nfty-tive  hundred  weighings  of  these  ani- 
mals, the  weight  being  the  function  of  growth  best 
adapted  for  study. 

In  ]51  recorded  births^  the  proportion  of  males  to 
females  was  found  lo  be  119  to  lOo/,  The  average 
weight  at  birth  was  about  T2.T/  graniA,  and  was  about 
the  same  for  males  and  females.  T«e  range  was  from 
42  to  1>1>  for  the  males,  and  46  to  i/l\  (or  the  females. 
The  most  potent  infliu^nce  on  till    i  ub^rthwaa 

found  to  l>e  the  number  in  a  U  '  \arger  the 

titter,  the  less  the  average  weirWaUv  i^^«  v^^^*^*^  **^ 
gestation  was  fouiul  to  averaa^^  in  A»T*'>  '*^'*^^  ^^ 
longer  the  period^  the  great  v>    \^c  we\gbt  ai  bUth 
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This  weight  was  also  greater  in  summer  than  in  win- 
ter. Notwithstanding  the  great  variation  of  weight 
at  birth,  the  difference  diminished  with  age,  all  the 
animals  thus  tending  to  approach  a  certain  standard 
size.  One  of  the  most  important  facts  discovered 
was,  that  the  rate  of  growth  diminishes  continuously 
from  the  time  when  the  animal  recovers  from  tlie 
loss  of  weight  at  birth;  this  diminution  being  rapid 
at  first,  and  slower  afterward.  By  rate  is  here  meant, 
not  the  absolute  increment  in  weight  in  a  given  pe- 
riod, but  the  per  cent  of  the  weight  at  the  beginning 
of  the  perlo<l,  which  is  added  to  said  initial  weight 
during  the  period.  A  discussion  of  the  best  availar 
ble  data  indicates  the  result  to' be  also  true  of  man. 

Dr.  Mi  not  ^ad  also  made  some  experiments  with 
rabbits,  and  compared  the  results  with  those  for 
guinea-pigs  and  for  man.  He  found  that  the  guinea- 
pig  grows  on  an  average,  until  it  is  full-grown,  1.73 
grams  per  diem,  the  rabbit  6.20,  and  man  6. GO  grams. 
Men  are  therefore  larger  than  rabbits,  not  because 
they  grow  faster,  but  because  they  grow  longer;  while 
rabbits  are  larger  than  guinea-pigs  because  they  grow- 
faster.  The  rate  of  growth,  however,  as  above  de- 
fined, is  very  different;  being  4.6  %  in  the  guinea-pig, 
5  %  in  the  rabbit,  and  0.02  %  in  man. 

Phi'osophioal  society  of  Washington. 

Jnn,  5,  —  Prof.  J.  R.  Eastman  discussed  the  Roch- 
ester (Minn.)  tornado  of  Aug.  21,  1888,  describ- 
ing the  ground  as  it  appeared  a  few  days  after  the 
storm,  and  showing  that  the  phenomena  did  not 
indicate  cyclonic  motion.  AH  disturbed  objects  were 
thrown  in  essentially  the  same  direction,  and  were 
pressed  down  rather  than  lifted.  In  the  course  of 
the   ensuinix  discussion,    Mr.  W.  H.  Dall  described 


similar  phenomena  in  the  Escanaba  region,  where  he 
observed  storm-tracks  consisting  of  swathes  of  pros- 
trate trees,  the  trunks  of  which  pointed  uniformly 
in  one  direction. 

Mr.  Dall  then  read  a  paper  on  Recent  advances  in 
our  knowledge  of  the  limpets,  summarizing  the 
researches  of  Spengel  on  the  sensory  organs  or  os- 
phradla;  Cunningham,  on  the  renal  organ  and  reno- 
perlcai'dlal  pore  In  Patella  and  Patina;  Fraiss^,  on 
the  eye  In  Patina,  Fissurella,  and  Haliotis;  and  the 
speaker,  on  the  presence  of  an  intromit  tent  male 
organ  in  Cocculina.  He  stated  that  among  the  Ac- 
maeldae  and  Patellidae  the  type  of  eye  differs;  and 
while  in  Patina  it  is  of  a  very  rudimentary  charac- 
ter, in  other  genera  it  might  be  well  developed,  — as, 
for  Instance,  in  Ancistromesus,  which  has  as  well 
developed  eyes  as  Fissurella.  He  also  alluded  to  the 
gradual  progress  In  classification  afforded  by  anatomi- 
cal- Investigation  during  the  past  few  years,  and 
observt^d  that  nearly  all  the  known  forms  except 
Propilidium  and  Scutelllna  were  amenable  to  classi- 
fication ;  our  ignorance  of  the  branchiae  in  the  foi^ 
mer,  and  the  dentition  in  the  latter,  operating  to 
prevent  a  final  classification  in  these  two  cases  until 
more  is  known.  Those  authors  who  study  the  em- 
bryology and  histology  usually  from  a  single  species 
generally  ignore  the  wide  differences  of  adult  anat- 
omy between  the  genera  of  limpets,  and  sow  their 
generalizations  on  a  basis  of  classification  which  is 
little  in  advance  of  that  of  Lamarck  and  his  imme- 
diate successors. 

The  president  of  the  society,  Dr.  James  C.  Welling, 
announced  the  death,  since  the  last  meeting,  of  Gen. 
A.  A.  Humphreys,  one  of  the  founders  of  the  so- 
ciety, and  pronounco<l  a  brief  eulojxy  on  his  character. 


I2^TELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT  ORGANIZATIONS. 

Geological   survey. 

GeoUnjicnl  notes,  —  Prof.  I.  C.  Chamhorlin  and  his 
assistants,  during  December,  188:3,  were  engaged  in 
field-worlx  in  Illinois  and  in  Missouri.  Professor 
Chaniberlin  devoted  his  personal  attention  mainly 
to  the  borders  of  the  newer  drift,  th«'  concentric  mo- 
rahiic  belts  that  lie  within  it,  anti  the  contiguous  old 
drift  without  it,  in  north-eastern  Illinois.  Mr.  K.  R. 
Salisbury  continue<l  his  ])revious  ol)>ervations  of  the 
residuary  clays  and  loess  and  drift-borders  in  eastern 
and  central  MisMmri. 

The  revision  of  the  manuscript  of  a  report  by  Mr. 
J.  S.  Curtis  on  iho  Eureka  mines  has  been  conipletcd 
by  Mr.  (>.  F.  Be<H|Ler  and  Mr.  Curtis,  and  will  soon 
be  ready  for  the  prkiter. 

Since  the  beglnni\ig  of  Prof.  R.  D.  Irving's  study 
of  the  met  amorphic*!  rocks  in  1882,  he  and  his  assist- 
ants have  made  five  mindred  thin  rock-sections.  Of 
this  number,  written\lescriptions  of  three  hundred 
have  been  prepared.    Whey  include  rocks  from  the 


original  Huronian,  the  Iluronian  of  the  Marquette 
and  Menominee  regions,  the  Animikie  group  of  the 
national  boundary,  the  folded  schists  of  the  sanio  re- 
gion, and  the  crystalline  rocks  of  the  Minnesota  and 
Mississippi  valleys. 

Assistant  John  Chaplin  at  Dunver  has  jnepared 
thin  sections  of  all  the  eruptive  rocks  colh'ctod  in 
the  Rocky-mountain  district  during  the  past  season. 

Paleontoloinj.  —  Vroi.  L.  F.  Ward  has  completed 
the  work  of  preparing  index  slips  for  a  catalogue  of 
fossil  plants.  He  has  so  arranged  all  of  the  fossil 
plants  collected  from  the  Laramie  and  Fort  Union 
groups,  that  they  are  in  a  convenient  form  for  future 
detailed  investigation. 

Chemical  dlrision.—The  analyses  of  waters  from 
Walker  Lake  and  Walker  I{iv<'r  have  been  com]»leted 
by  Prof.  F.  W.  Clarke. 

Mr.  J.  W.  McGee,  in  his  examination  of  the  subter- 
I'anean  forest  exposed  by  an  excavation  on  Connecti- 
cut Avenue,  Washington,  D.C.  (referred  to  in  Science 
of  Nov.  .%,  1883),  discovered  an  earthy  blue  mineral, 
which  was  abundantly  distributed   throughout  the 


FKEtncABT  8,  1881,1 


SCIENCE. 


167 


suatuui  of  clay,  at  the  1)f»ttom  of  wliicli  ll»2  letnaihs 
of  wood  wen^  found.  This  blue  inirtliy  iiiiueral  hns 
ht^en  idejitifiod  as  vivianite  hy  Prufo5sor  Cliirke. 

Mr.  HiJlebrand.  in  the  laboratory  at  Deuver,  hjiA 
lM»en  examining  tlie  Lcadville  porphyries  with  respect 
to  the  proportion  of  precious  metals  conlaiued  In 
thein.  He  has  prepared  a  new  gnivity-Bolutioii,  the 
borotungstate  of  eadmiuiu,  dr.signed  t<»  replace  Ju 
part  rhe  Thoulet  solution,  which  is  in  some  cases  in- 
applicable  in  the  separation  of  the  mineral  constitu- 
ents of  rocks.  He  has  also  made  various  qualitative 
examinations  of  several  minerals  new  to  the  west, — 
tantalates,  culuiribales,  and  phosf thates  of  rare  earths. 

l>r.  Mellville  and  Mr.  G.  h\  Becker,  at  San  Fran- 
cisco, have  been  investigating  some  of  the  chemical 
relations  of  quicksilver, 

III  the  laboratory  at  New  Haven,  T>r.  William  Hal- 
lock,  Hi  the  suggestion  of  Mr.  Arnohl  Hague,  luts 
be^tiu  a  series  of  exijeriments  upon  the  artificial  pro- 
duction of  geysers.  Small  models  have  been  made 
that  worked  a<lmlraldy  with  regular  periofls.  An  ar- 
tificial geyser,  with  a  reservoir  twenty-five  feet  deep, 
has  been  constructed,  and  will  soon  be  in  working- 
i>rd<*r.  The  study  of  this  model  will  be  of  exceeding 
interest. 

ToiKUfrapfiical  nott'H,  —  It  was  hoji^d  that  topo- 
graphical work  could  he  carried  on  through  the  win- 
ter in  Mas8achu!setls;  but  owing  to  the  contfnueil 
had  weather  thrrmgli  Deeember,  ospeeially  in  the  lat- 
ter pan  of  the  month,  the  svork  wsis  greatly  delayed; 
and  about  the  middle  of  the  month  it  was  «leeidt*d  \tt 
po^tixine  further  field-work  in  ihe  state  until  spring, 

Mr.  Willartl  D,  Johnson,  assistant  toiiognipber. 
who  hiis  been  [^reparhig  several  stnall  loesd  maps 
ill  the  Mono  basin,  California,  Xnis  completed  a  map 
of  the  Parker-creek  moraines,  and  began  one  of 
the  Leevining-creek  moraines.  He  has  been  unable 
to  complete  the  latter  on  account  of  unfavorable 
weather.  The  map  of  the  Parker  creek  moraines 
includes  an  area  of  about  seventeen  square  ndtes,  <ui 
a  scale  of  four  inches  to  the  mile.  The  general  map 
•  »f  the  Mono  basiti  covers  some  two  thousaml  st(Uare 
miles,  and  the  field  sheets  of  the  map  are  utum  an 
approximate  scale  of  one  inch  to  one  and  three  quar- 
ters miles.  Several  point**  of  the  Iran3c<>ntinental 
trianguhuion  of  the  coast  and  geodetic  survey  are 
included.  They  give  it  scale  and  position.  The  ver- 
Ucal  relief  is  derived  mainly  from  angles,  and  a  line 
of  levels  connects  the  work  with  a  determined  point 
on  the  Carson  and  Colorado  railroad.  The  map  ex- 
hibits the  outline  of  the  ancient  expansion  of  Mono 
Lake:  the  outlines  of  the  ancient  ice-stream  of  the 
adjacent  Sierras  with  their  present  remnants.  Agri- 
cultural and  grazing  lands  are  shown,  and  the  areas 
of  Umber  lines  also  Indicated. 

Mr.  J,  I>.  Hoffmann,  in  the  division  of  the  Pacific, 
WHS  busy  during  December,  can7lng  on  the  detailed 
survey  of  the  new  Idria  quicksilver  district  In  CalU 
f  urn  la. 

Prof.  A.  H,  Thompson,  geographer,  was  occtipied 
during  December  in  the  detenu ination  of  the  hiLitudc 
and  longitude  of  Fort.  Wingate,  New  Mexico,  which 
work  baa  been  satisfactorily  completed. 


PUBLIC  AND  PRIVATE  INSTITUTIONS. 
Harvard  college  nbAftrmtory. 
Fumh,  —  In  bis  report  to  the  president  of  the  uni- 
versity, tiie  director  of  the  observatory  states  that 
the  annual  subscription  of  five  thousand  dollars, 
which  has  beL*n  in  force*  for  five  years,  has  expired 
by  limitation,  and  that  an  attempt  to  raise  a  fund  of 
one  hundred  thousand  is  meeting  with  good  success, 
about  half  having  been  already  obtained. 

Vnnablf  i<(ars,  — ^The  study  of  the  variable  stars  has 
been  continued  by  Mr.  Chandler.  The  bibliography  is 
nearly  completed,  so  far  as  the  first  extraction  of  ref- 
erences is  concerned.  Notes  have  been  prepared  to 
exhibit  the  eviderjce  of  variability  which  has  been 
published  with  regard  to  about  twelve  hundred  stars. 
This  list  excludes  many  cases  in  which  the  evidence  is 
entirely  inadequate.  A  Uibie,  giving  all  the  published 
maxima  and  mhdma  of  each  of  the  variables  of  lofig 
period,  is  now  in  process  of  construction.  The  prep- 
aration of  this  table  has  led  to  the  important  result 
that  an  interval  of  several  years  occurs  in  which  no 
observation*  appear  to  Iiavebcen  niatle  of  about  thirty 
of  tliese  objects.  About  one  hundred  and  forty  stars 
belong  to  this  class;  and,  i^ince  last  April,  all  of  them 
have  been  (deserved  by  Mr,  Chandler  with  the  six- 
ijich  Clacey  equatorial  mounted  in  llie  west  dome. 
Charts  of  the  vicinity  of  these  variables  have  been 
prepared,  and  some  progre*iS  made  towards  their  com- 
pletion. Similar  charts  have  been  made  for  about 
seventy  telescopic  stars  suspected  of  variability,  and 
nearly  two  hundred  observations  of  these  *lars  have 
l>een  obtained.  The  color  of  the  variable  stars  is  also 
estimated,  about  three  hundrcil  observations  of  this 
class  having  already  been  raiule.  The  circuhir  distrib- 
buted,  asking  the  aid  of  amateurs  and  others,  in 
the  obj^ervation  of  stars  known  or  suspected  to  be 
variable,  has,  it  is  believed,  secure^l  much  valuable 
co-operation.  Numerous  replies  have  been  received, 
and  important  residts  have  been  obtained,  espe* 
daily  by  Mr.  H.  M.  Parkhurst  of  New  York,  and  by 
the  Rev.  J.  Hagen,  S.J.,  of  Prairie  du  C'hien,  Wis. 
The  great  difficulty  encountered  by  most  of  the  ob- 
servers was  that  of  identifying  with  certainty  ihe 
fainter  *tars,  although  this  is  one  of  the  first  things 
that  should  be  leanied  by  any  person  desiring  to  do 
useful  astronomical  work. 

A»tronomicat  photogrfipfty. — With  the  assistance 
of  Mr.  W.  H.  Pickering,  an  investigation  was  under- 
taken in  astronomical  photography.  Two  objects 
were  kept  In  view, —first,  the  determination  of  the 
light  and  i^olor  of  the  brighter  star*;  and,  secondly, 
the  construction  of  a  photographic  nuip  of  the  whole 
heavens.  After  numerous  preliminary  observations, 
a  method  was  employed  by  whicli  a  photograph  »<f 
the  brighter  stars  included  in  about  one- twelfth  of 
the  entire  heavens  could  be  obtained  on  a  single 
plate.  Maps  were  also  obtained,  containing  a  region 
of  about  fifteen  degrees  square,  containing  ftars  as 
faint  as  the  eighth  ma^iltude.  The  color  exercised 
a  marked  influence  on  the  intensity  of  the  photo- 
graphic imager,  in  some  cases  producing  a  difference 
equivalent  to  four  magnitudes.     It  ia  thought  thai 
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photograpliy  may  offer  the  most  delicate  test  we  yet 
have  of  the  color  of  a  star, — differences  too  small  to 
he  pcrceptihle  by  the  eye,  becoming  distinctly  visible 
in  the  photographic  images. 


NOTES  AND  NEWS. 

Profkssok  Milne-Ed wabds  writes  to  the  Socidt^ 
de  giSograpliie  in  regard  to  the  scientific  work  of  the 
expedition  on  the  Talisman.  After  having  studied 
the  profiles  from  the  African  coai«t  into  deep  water, 
the  vessel  recruited  at  San  Jago,  Cai>e  Verde  Islands, 
and  later  at  San  Vincente ;  soundings  being  carrie<I 
on  during  the  various  movements  of  the  vessel,  and 
proving  of  great  interest,  as  ifi  some  cases  they  did  , 
not  accord  with  those  on  the  charts.  Branco  Island, 
which  has  never  been  visited  by  naturalists,  was  care- 
fully explored.  The  shores  are  very  rocky,  and  it 
became  necessary  to  swim  ashore,  which  the  tem- 
perature rendered  rather  agreeable.  The  island  is 
entirely  volcanic,  and  the  rocks  of  a  singular  nature. 
Those  near  the  shore  were  blocks  of  lava  cemente<l 
by  a  sort  of  calcareous  eoquina,  containing  many 
shells,  into  a  kind  of  pudding-stone.  Others  con- 
sisted of  sea-sand,  drifted  by  the  winds  to  an  altitude 
sometimes  of  a  thousand  feet,  and  changed  into  solid 
layers  by  calcareous  infiltration.  Vegetation  is  very 
sparse,  yet  the  great  lizards  iM»culiar  to  this  island 
were  found  to  be  herbivorous.  The  Sargasso  Sea  was 
then  examined,  and  proved  to  be  of  great  depth, 
reaching  nearly  thirty-three  hundred  fathoms,  and  the 
l>ottom  entirely  volcanic,  with  a  rather  poor  fauna. 
A  collection  of  lava  and  scoriae  was  obtained,  some  of 
which  a]>peared  to  be  of  quite  recent  origin.  There 
is  ])r()bably  in  the  Atlantic  an  immense  band  of 
volcanoes  extending  parallel  with  the  Andean  sys- 
tem, perhaps  to  Iceland,  and  of  which  the  culminat- 
ing peaks  form  the  ('ape  Verde,  Canary,  and  Azores 
islands. 

More  than  two  hundred  deei>-sea  soundings  were 
made  before  the  i*eturn  of  the  expedition  vid  San 
Miguel.  Azores.  Wonderfully  rich  collections  were 
made,  and  specimens  of  the  bottom  throughout 
the  whole  region  tra\  ersed.  The  U)pography  of  the 
ocean-bottom  hitherto  accepted  will  be  considerably 
modified  by  these  researches.  It  was  expectetl  that 
Professor  Milne-Edwards  would  address  the  society 
on  the  Lieneral  results  of  tin*  work  before  a  general 
session  about  Jan.  21,  and  exhibit  at  the  same  time 
some  of  the  treasures  obtained. 

At  the  meeting  of  the  Paris  academy  of  sciences, 

Dec.  10,  Dr.  Hyades  gave  a  summary  report  on  the 
geological,  botanical,  zoological,  and  anthropological 
work  accomplished  by  the  French  mission  to  Cape 
Horn.  In  the  southern  islands  of  the  Fuegian  Archi- 
pelago the  prevailing  rocks  were  found  to  be  schists 
and  granites,  greatly  weathered  wherever  unprotected 
by  vegetation.  The  dwarf  Antarctic  beech  is  limited 
to  an  altitude  of  four  hundred  metres,  the  Fagus  be- 
tuloldes  to  three  hundred,  fonning  with  the  Drimys 
and  Berberis  a  forest  zone  with  a  humid  soil  poor  in 
vegetable  humus,  and  covered  with  mosses,  heaths, 


and  a  considerable  variety  of  small  plants.  The  ma- 
rine flora  abounds  in  all  kinds  of  algae  (the  most 
common  being  the  MacrocysUs  pyrifera),  affording  a 
shelter  to  numerous  zoophytes,  annelids,  mollusks, 
crustaceans,  and  migratory  fislies  of  eight  or  ten  spe- 
cies. Of  the  shell-fish,  which  abound  on  most  of  the 
seaboard,  all  the  large  s|>e(!ies  are  edible.  Although 
imorer  than  the  marine,  the  land  fauna  includes 
several  siHJcies  of  (.'oleoptera,  Lepidoptera,  Arach- 
nida,  some  forty  si)ecies  of  birds,  but  no  reptiles  or 
frogs.  The  mammals  are  represented  by  only  one 
species  of  fox,  two  rodents,  and  an  otter,  besides  tlie 
domestic  dog.  Tlie  natives  all  belong  to  the  Tekee- 
nika  st(»ck  of  F'itzroy,  called  Yahgans  by  the  present 
English  missionaries.  They  speak  an  agglutinating 
language,  current  from  the  middle  of  Beagle  passage 
to  the  southernmost  islands  about  Cape  Horn.  About 
one  thousand  words  of  this  language  were  collected, 
including  some  abstract  terms,  such  as  /ree,  flower, 
flxh,  shell.  The  numerals  get  no  farther  tlian  three, 
although  the  natives  count  also  on  the  fingers.  Over 
a  hundr€»d  anthropometric  observations  were  taken 
on  individuals  of  all  ages  and  both  sexes.  Goo<I  pho- 
tographs were  also  obtained  of  a  large  numl)er  of 
Fuegians,  besides  numerous  castings  of  all  parts  of 
the  body,  some  skelettuis,  and  a  great  variety  of  eth- 
nological materiaU. 

—  Besides  the  analyses  of  snow  made  at  Madrid 
and  in  Ilolland  (in  which  was  observed  volcanic  sedi- 
ment similar  to  that  of  the  ashes  found  in  Java  after 
the  eruption  of  the  volcano),  mentioned  by  Mr.  Upton 
in  his  article  on  the  *  lied  skies,'  in  Science  of  Jan.  11, 
Nature  of  Dec.  20-Jan.  8  contains  a  numl>er  of  letters 
in  which  mention  is  made  of  a  grayish  volcanic  (?)  sedi- 
ment having  iKjen  found  at  several  points  in  England 
after  rain-storms  in  December. 

—  The  International  congress  of  geologists  will 
meet  at  Herlin  on  the  25th  of  September  next,  and 
last  five  days:  then  a  grand  geological  excursion 
will  be  made  through  the  Hartz  Mountains,  Saxon 
Switzerland,  from  the  1st  of  October  to  the  5th,  end- 
ing at  Dresden  by  a  visit  to  the  Boyal  museum, 
under  the  guidance  of  its  celebrated  director.  Prof. 
Dr.  H.  H.  Geinitz. 

—  In  Oregon  City  there  is  a  large  appl«*-iree  in  the 
Methodist- church  lot,  planted  in  1842  by  W.  S.  Moss, 
Esq.,  for  Rev.  G.  1  lines,  who  was  then  living  there. 
The  tree  bears  two  kinds  of  fruit,  but  only  one  kind 
each  year,  an<l  the  different  kinds  appear  on  alter- 
nate years.     It  is  still  a  vig<»rous,  healthy  tree. 

--  It  is  understood  that  the  outci  satellite  of  Mars, 
Deinos,  h;is  been  observed  by  Prof<'Ssor  Hall  during 
the  present  opposition.  As  the  planet  Mars  is  now 
near,  its  aphelion,  its  visibility  would  seem  to  show 
that  the  satellite  can  be  ol)served  at  every  opposition 
of  Mars  with  the  great  telescopes  which  have  re- 
cently been  constructed. 

—  The  Pi  eta  scientific  society  of  Troy,  N.Y.,  has 
changed  its  name  to  Rensselaer  society  of  eugi> 
neers. 
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COMMENT  AND   CRITICISM. 

It  may  not  be  generally  kuown  that  it  is  th« 
duty  of  the  NntionnI  academy  of  sciences  to 
examiue  »nnd  report  U|>on  such  matters  as  may 
be  submitted  to  it  by  the  proper  authorities  of 
rhe  national  government.  The  |)roblem  is 
leferred  by  the  academy  to  a  committee,  com- 
posed of  such  of  its  members  as  are  specially 
f^kiiled  in  the  science  to  which  the  subject  ap- 
pertains ;  and  they  consider  it  hi  the  light  of 
all  accessible  data,  and,  whore  necessary,  submit 
the  problem  to  experimental  investigation  and 
study.  It  is  not  unusual,  also,  to  call  Into 
council  exfierls  in  good  standing  who  aiv  not 
members  of  the  academy.  All  these  services 
are  rendered  gratuitously,  only  the  actual  ex- 
penses incurred  being  defrayed.  It  would 
seem  as  if  no  fairer  way  could  be  devised  for 
obtaining  an  honest  and  intelligent  opinion  on 
the  cjuestion  at  issue  ;  f^incc  the  government 
is  unbiassed,  and  the  jnry  tintramelled,  while 
it  oonfiists  of  meu  whose  ability  and  attain- 
ments are  guaranteed. 


Many  reports  have  thus  been  presented  to 
the  government  during  the  existence  of  the 
itcidcrny ;  btit  few  seem  to  have  attracted  as 
much  attention,  or  to  have  aroused  as  much 
feeling,  as  a  recent  report  made  to  the  commis- 
sioner of  internal  revenue  uj>on  the  qncstion 
I  to  the  wholot^omoucss  of  glucose  as  an  article 

^of  food.  The  conclusions  reached  are*  1^,  that 
the  matiufacturc  of  sugar  fi-om  starch  is  a  long- 
cstal»ii8hc<l  industry,  scienlifirally  valnable  and 
commercially  important ;  2'',  that  the  processes 
which  it  employs  at  the  present  time  arc  un- 
objectionable in  their  character,  and  leave  the 
proiluct  uncontaminated ;  S'',  that  the  starch- 
sugar  thus  made  and  sent  into  commerce  is  of 

|€\*ceptionnble  purity  and  uniformity  of  com- 
[l>osltion,  and  contains  no  injurious  md>stanc*es  ; 

No.  M.-IKW. 


and,  4**,  that  though  having  at  best  only  about 
two-thirds  the  sweetening-power  of  cane- 
sugar,  yet  starch-sugar  is  in  no  way  inferior  to 
cane-sugar  in  healthfulness ;  there  being  no 
evidence  before  the  committee,  that  maize 
starch-sugar,  either  in  its  normal  condition  or 
fermented,  h.as  any  deleterious  etteet  U|K>n  the 
system,  c^^en  when  taken  in  large  quantities. 


For  re|>orting  these  conclusions,  the  mem- 
bers of  the  committee  have  been  most  severely 
attiicked,  and  their  honesty  impugned.  One 
of  the  most  bitter  and  partisan  of  these  attacks 
is  contained  in  a  recent  *  leader  *  in  the  Wash- 
ington Evening  star^  in  which  it  is  distinctly 
implied  that  this  report  favors  the  use  of  glu- 
cose in  adulteration.  Inspection  of  the  report 
shows  this  deduction  to  be  entirely  without 
foundation ;  and  the  attack  reveals  the  most 
unpardonable  ignorance,  or  a  deliberate  inten- 
tion to  deceive.  The  use  of  glucose  in  adul- 
teration is  a  well-known  fact,  and  it  is  the  duty 
of  the  commercial  and  legal  fraternitres  to  devise 
means  for  its  ijrevention.  The  wholcsomeneas 
of  glucose  was  a  matter  about  which  nothing  was 
detinitely  known,  and  the  fact  of  its  being  largely 
used  In  foo<l  made  the  matter  of  the  gravest  con- 
sequence. The  consideration  of  this  fact  was 
the  most  important  duty  of  the  committee. 


Thk  action  of  tlie  New-England  llsh  and 
game  convention,  recently'  assembled  in  Boa- 
ton,  should  meet  with  cordial  support  in  all 
quarters.  The  object  of  the  convention  was 
to  secure  uniformity  in  the  fish  and  game  laws 
of  all  the  New-England  states,  and  to  see  that 
these  laws  are  so  worded  tluit  tiiey  may  be 
enforced.  The  present  game  laws,  of  Massa- 
chusetts at  least,  are  in  great  measure  a  farce, 
as  under  them  convictions  are  often  impossible, 
oven  wiicn  infringement  of  the  law  is  clearly 
proved.  This  is  due,  in  part,  to  the  varying 
close  times  in  dilferent  states,  —  a  condition  of 
things  which  encourages  the  ermuggliug  of  ille- 
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galh  afyinired  gnme  into  a  neighboring  state. 
A  carfffiiUy  consiflfrrerl  draught  of  the  proix>sc<l 
finiform  laws  has  l^ffn  prosontwl  to  the  Massa- 
chiivilts  k-gislntiire ;  and  since  it  would  be 
difficult  to  find,  in  all  Xcw  Kngland,  i>crsons 
more  ournjKitent  to  draught  such  laws  than  those 
who  r«r^:enlly  famo  togethcT  for  this  pi]r|)ose, 
it  is  ho{K.'d  that  the  draught,  without  material 
change,  will  Ik?  accepted  bv  the  legislature. 
Provi'iion  is  made  for  the  granting  of  special 
liceiiM.s  only  to  actual  students,  cutting  otf  the 
nearly  indiscriminate  license -giving  to  young 
men  who  wish  to  form  collections  for  their  \)Qr- 
sonal  gratification,  and  not  for  true  scientific 
study.  The  lobster  question  has  become  far 
more  serious  than  most  |x^rsons  are  aware. 
Tliis  imiK>rtant  crustacean  is  now  nearly  ex- 
tinct on  our  shores  ;  so  that  the  proi)08ed  close 
time,  and  the  prohibition  of  the  capture  and 
sale  of  any  lobster  under  one  foot  in  length, 
are  wis*;  additions  to  the  existing  laws.  The 
\}To\X)%i\\  to  intrust  the  duties  of  game  commis- 
sioners to  the  commissioners  on  inland  fish- 
eries, as  is  done  in  some  states,  is  another 
Important  provision  of  the  proposed  law. 

Tin:  movement  which  within  the  last  few 
years  lias  caused  a  rapid  organization  of  agri- 
cultural cx|Kfrimeut-stations  in  various  parts  of 
the  Tnited  States  has  develoixid  another  phase 
of  the  problem  concerning  the  distribution  of 
work  in  botanical  research.  The  very  marked 
development  of  botanical  science  within  the 
last  U\\\  or  fifteen  years  has  necessitated  si)e- 
cialization  in  several  directions,  and  renders  it 
neeessjiry  to  consider  which  of  the  particular 
fields  inviting  research  should  remain  identified 
with  onr  higher  institutions  of  learning.  One 
of  the  most  i)romising  fields  at  the  present  time 
is  to  be  found  in  vegetable  physiology  ;  but  this 
is  discovere<l  to  be  naturally  gravitating  towards 
the  experiment-stations  an<l  away  from  the  col- 
leges. This  is  a  phase  of  the  problem  which 
should  be  carefully  considered  by  those  who 
have  in  hand  the  interests  both  of  the  science 
and  of  the  stations ;  and  care  should  be  taken 
not  only  that  those  who  are  called  to  the  charge 
of  these  ]m|)ortant  institutions  should  bo  capa- 


ble of  fully  appreciating  the  importance  of  the 
interests  involved  in  this  particular  branch,  but 
that  they  should  secure  to  it  a  i>osition  com- 
mensurate with  its  high  character  and  the 
great  ix>ssibilities  which  it  offers  in  the  waj'  of 
practical  results. 

The  present  season  is  remarkable  for  the 
brilliancy  of  the  evening  sky  :  the  four  bright- 
est planets.  Venus,  Mars,  Jupiter,  and  Saturn, 
being  all  al)ove  the  horizon  at  once.  To  add  to 
the  brilliancy  of  the  spectacle,  this  takes  place 
at  a  time  when  Orion,  Taurus,  and  others  of  the 
brightest  constellations,  are  near  the  meridian, 
and  nine  stars  of  the  first  magnitude  above  the 
horizon.  An  additional  point  of  interest  to 
|)ossessors  of  telescoi)es  is,  that  Saturn  is  ap- 
proaching lx)th  his  perihelion  and  the  point  of 
greatest  oi>ening  of  his  rings,  and  is  therefore 
in  that  part  of  his  orbit  most  favorable  for 
study.  About  the  middle  of  April  an  addition 
will  be  made  by  the  simultaneous  appearance 
of  Uranus,  Neptune,  and  Mercury,  so  that  all 
eight  of  the  major  planets  will  be  visible  at  the 
same  moment.  Of  course  a  telescope  will  be 
required  to  see  I'ranus  and  Neptune,  but  the 
six  others  will  be  visible  to  the  naked  ej'e. 

En(;l.\nd  has  been  rejoicing  in  a  piece  of  ele- 
phant worship  since  Mr.  liarnum  placed  at 
the  zoological  gardens  in  London  the  white 
elephant  which  he  recently  procured  from  Hur- 
mah.  The  natives  of  the  east  affirm,  and  the 
Pi^uropeans  are  willing  to  corroborate  their  state- 
ments, that  the  body  of  a  dead  elephant,  ex- 
cept of  such  as  die  by  the  rifie,  is  never  found. 
Whether  they  never  die,  or  betake  themselves 
to  some  remote  bo<ly  of  water  before  they 
depart  this  life,  is  a  (lispute<l  point.  The  great 
esteem  in  which  the  elephant  is  held  is  said  to 
be  due  to  the  last  incarnation  of  (lautama, 
before  he  was  born  as  Buddha,  being  that  of 
an  elci)hant ;  yet,  as  the  Buddhists'  idea  of  the 
path  of  beings  is  on  through  at  least  seven 
heavens  to  the  final  total  annihilation,  it  is  not 
perfectly  clear  why  they  should  not  suppose 
the  soul  to  finallj'  take  refuge  in  an  old  ele- 
phant, to  rest  with  it  in  its  unknown  grave. 


FFjifiUAJir  15,  1884.] 
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LETTERS   TO   THE  EDITOtf, 

DeafnefiB  in  iRrbite  oato. 

1  AM  engiised  ufion  an  Irivrstigatioii  concerning  the 
rAu*L'»  f»f  <liNif iic^s ;  and  I  have  therefore  naruraJly 
t»tH'ii  ftitich  inttMpatt-Ml  in  Mr  Lawman  Tjiit's  j»4pnV 
c'oMcerniii*:  tle;ifm**s  In  white  cat!*,  publlsheU  In 
Suture  (voK  xxlx.  [\  UU),  antl  in  ihe  WiU*r  of  Mr. 
Joseph  ♦Slovens,  publisboit  in  the  sanu;  journal,  eoa- 
ri>rrMn$;  hh  futlier's  breed  of  deaf  whU^i  cats  (v<il 
xx\s.  IK  237), 

I  have  Ml  "  I-'  aerosB  lUree  intttances  of  wlille 
tiivts  with  I  '.vo  tn  Knrope  and  one  hi  Anieri- 

ca),  and  in  t ,..  ..  ,.  ,  „  ihe  animal  wan  deaf. 

Mr.  Taii'in  eitateniLMit,  that  **  c«>n;;enital  doafnos*  Is 
not  kfiown  U»  occur  in  any  anirnal  but  the  cat"  is  a 
most  extraordinary  one,  in  view  of  the  great  preva- 
lence of  cong«5nltai  deafness  among  human  beings. 

Of  the  lio.HlH  deaf-mutes,  in  the  United  Slates, 
mare  than  one-half  are  conRcnitally  deaf;^  and  in 
Eurtjpe  (excepting  Gennany)  the  proportion  of  con* 
geni tally  deal  appears  to  tje  much  greater,  —  about 
^onr  to  one»  aceordini;  to  the  late  Dr.  Harvey  L.  Peet 

Why  ahouh!  congenital  ileafness  among  the  lower 
inlinals  be  confined  to  cata»  and  why  only  to  white 
m%? 

Mr.  Tait  note<>  also  an  apparent  association  between 
epilepsy  and  wbitenos5>  in  animals.  He  sayg^  •*  Every 
kind  of  white  atdmal  I  have  kept  a^*  a  pet  has  been 
the  subject  of  upilepflv;  and  the  association  is«ugges- 
llvo  when  we  are  toiil,  as  I  liave  been  frequently, 
that  thi*  disease  Is  unknown  among  negroes.'* 

It  U  worthy  ut  note,  that  deafm-ss  also  appears  to 
lie  lj?««ij  common  among  negroes  than  among  whUe 
people.  According  tn  the  recent  census,  the  total 
white  population  of  this  courdry  aniounis  to  4i,402»' 
UT**,  and  tlie  total  ntiinbcr  of  white  deaf-mutes  is 
80jkjl.  The  colored  tH>I>ularion  is  given  a,^  <i,58<^7iKJ, 
with  H,iTt  colored  deaf-mutes  (not  including  Chinese 
and  Indians). 

Thus,  while  we  have  one  deaf-mute  for  every  1,41(1 
of  the  white  t>t>puiation,  we  have  only  one  deaf-mute 
for  everv  :?/)7i»  of  the  colored  people.  It  would  be 
t'  J.  to  know  whether  the  proportion  of  con- 

r:  taf  h  less  among  the  c«ilored  than   Ihe 

vv  r,M.  M-  .  I -mutes. 

The  pallid  comjplexton  of  many  deaf-mutes  has 
often  l»*H'n  eotnmented  upon  by  stratigers  as  an  aj>- 
f>an'nt  indication  ot  ill  health.  While  I  cannot  iay 
that  1  have  myself  observed  this  as  a  c^itnmon  char- 
acteri«tic,  slill  my  attention  has  never  been  speclti' 
rally  called  to  the  point.  It  would  be  ea^sy  to  test 
fh-.  iM.ri.T  hy  collecting  iiHo  one  room  all  the  con- 
;if  pupils  of  soiue  iargf*  iiiKtilulioiu  exdud- 
u  pupils  who  became  deaf   from   accidental 

c^iU-en.  A  cursory  examination  would  probably  *how 
whether  there  is  or  Is  nol»  in  the  human  race,  ati  asjio^ 
rlation  iM'tvvf'iMi  eongenilal  deafness  »nd  the  aliFcnce 
of  colnring-rnattir  fmni  ihe  skin  and  hair.  I  trust 
tijai  »toine  of  yimr  readers  may  be  able  to  throw  light 
Upon  the4>e  pi>int«. 

Alexandp,b  Graham  Bkll. 

WMhln^jion,  D.r.,  ri>b.  4, 1«14. 

Radiant  heat 
In  a  letter  to  Sritmcr  i>f  Jan.  25,  Mr.   Fltjsgerald 
I  !,i.,L  u  .r  u  pf)«,^ible  that  I  am  tnish^l  as  to  the  manner 
1  ,ny  rot-iiting-screens  work,  by  reasoti  of  the 

c  i^n   of  the  arrauf^ement.      I  muM   never- 

th*it *fe  *:oniinue  to  assert,  that  I  think  1  understand 

■  (^«i  C^jiii],M?iKliuin  of  (lir  truth  ctifitUB  <,184M.i}»  (iiirt  ik.  p.  1M4. 
•  ft»r  AmirVritti  unnAt*  nf  (hw  (tcraf  tiod  iluml7«  vtiL  vl,  p.  '^Sl7. 


how  the  process  I  have  Invented  operates,  and  cannot 
admit  that  1  am  in  error  in  this  until  stich  error  is 
pointed  out.  Now,  Mr.  Fitzgerald's  demand  that  I 
should  j^how  that  tlie  heat  which  originally  came 
from  /{  is  tcturned  to  Jl  in  thf^  Mine  direi'tion  as  the 
heiaecmiing  from  A,  would  incorrectly  lead  the  reader 
to  i^uppose  that  I  made  sonu*  ^uch  slalement  or  sup- 

rjsiiion  in  tlie  original  paper,  and  that  consequently 
was  misled,  as  he  suirge'^ts.  Hut  the  most  super- 
ficial examination  of  ibe  paper  shows  that  1  have  not 
foramomeitt  *iij>poscd  this:  ;is  I  have  simply  projujsed 
to  so  arrange  the  rcflectitig  .surfiices  as  to  return  radia- 
tions from  li  through  some  one  or  more  of  tlie  aper- 
tures  tn  the  screen  h,  and  not  necessarily  through  the 
apertures  from  which  they  origimiied.  It  necessarily 
follow*,  that  I  did  tiot  suppose  them  to  be  relurtied 
in  a  direction  pandlel  to  the  radiations  from  ^1. 

I  think,  then,  lliat  Mr.  Kit?,i,'erald  must  certainly 
adnut  that  1  have  nut  made  the  blunder  which  is  im- 
plied in  hi?%  letter. 

Again:  Mr.  Fitzgerald  takes  it  for  granted,  appar- 
ently, that  this  want  of  coincidence  in  direction  would 
he  fnUl  to  the  prcK-c^s;  wijereHi*»  in  my  estimation* 
the  only  question  i*,  whether  the  radiations  which 
originally  came  frf>m  Jl  are  ndiuiicd  to  It  or  not. 
What  their  direction  maybe  appears  to  me  entirely 
immaterial. 

If  it  is  possible  to  show  that  the  want  of  coiti' 
cidence  in  the  direction  of  ali  the  rays  coming  to  li 
invalidates  the  [irocess,  as  Mr.  Fit7.'^erald  implies,  he 
will  no  doubt  l>e  able  to  give  a  direct  proof  of  the 
fact.  Such  proof,  howevei%  seems  to  me  imprj^sihle; 
for,  after  the  energy  reaches  /i,  the  p.ath  by  which  it 
lias  arrivei)  is  of  no  consequence. 

It  goes  without  saying,  that  in  this  %*iew  of  the 
matter  it  is  quite  iuipt>gsit)le  to  substitute  the  process 
proposed  by  Mr,  Fit/j^erald  in  place  of  mine;  as  in  his 
prticeisS  these  directions  neei*»sarily  ooijiclde,  which 
in  mine  cannot  coineidt*. 


Fm,  I. 


It  does  t»eem  possible.  h<»wevcr.  \A9  emi»loy  two  set* 
of  opening?  such  n  ^■'  *' '  -  '  '  '  *  -  -  r  -  ^j.  (^ 
such  a  way  that  tb  liat 

neithi'r  of  Uieiu  C;t?  .^  .        let 

there  l>e  three  fixed  screens,  ^,  m,  n,  wuh  two  »irta  of 
opening*,  t  v  ?.  -y  ft'  f',  whte)t  cnrs  be  opened  or 
eloHe<|  Tin  rlosoil  except 

whrn  til  Let  cfudi  of 

tlie  four  ♦*' !».■.»■  iMv,*>ai-^-i  Mine  noiLM  wc  shall  spciik 
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of  l)C  tlic  time  rcquirefl  by  llic  front  of  a  ray  in  mov- 
ing from  n  to  m,  or  r/c«  versa,  Diirin;^  the  first  inter- 
val let  X  and  /  alone  be  open.  The  rays  between  the 
screens  at  the  conclusion  of  the  first  interval  are 
shown  in  the  first  diagram.  During  the  second  in- 
terval let  y  alone  be  open,  and  let  the  refieclor  at  tj 
send  the  ray  impinging  on  it  towards  z.  The  situation 
of  the  rays  at  the  end  of  the  sectmd  interval  are  shown 
in  the  second  diagram.  During  the  third  interval  let 
r'  and  z  alone  be  open.  The  rays  between  the  screens 
at  the  end  of  this  interval  are  represented  in  the 
third  diagram.  During  the  fourth  interval  let  y" 
alone  be  open,  and  let  the  reflector  at  y  send  the  ray 
from  that  point  toward  z\  The  next  interval  is  a 
repetition  of  the  fir^t,  and  so  on. 

It  is  seen  that,  in  fact,  the  difference  in  the  direc- 
tions of  tlie  two  rays  arriving  at  Ji  can  be  made  less 
than  any  assigned  finite  angle,  however  small,  by 
sufliciently  increasing  the  distance  between  the 
screens,  or  sufficiently  decreasing  the  space  between 
the  oi>enlngs,  or  both. 

It  is  possible  that  the  above  process  may,  from  its 
comparative  simplicity,  conduce  to  a  clearer  under- 
standing of  the  relations  involved,  though  it  seems 
inferior  to  the  one  originally  proixisod  in  some  im- 
portant particulars.  H.  T.  Ei»r»Y. 

Unlveri.ity  of  Cincinnati,  Feb.  2, 18S4. 

The  Greely  relief  expedition. 

In  view  of  the  comment  upon  the  Greely  relief  ex- 
pedition, it  may  not  be  out  of  place  at  this  early  date 
to  call  attention  to  a  neglected  principle  of  arctic 
navigation  which  beat's  with  full  force  upon  the 
navigation  of  the  route  in  ({uestion.  To  its  adoption 
may  be  traced  the  success  of  Nares  with  the  Alert 
and  Di.scovery.  and  of  N«)rdenski()ld  with  tin*  V«*.i;a; 
to  its  neglect,  the  wreck  of  the  .leannette  and  the  l*ro- 
tcns  among  a  host  of  others. 

Simply  stated,  it  is,  under  all  circumstances,  to 
cling  to  the  coast,  and  among  its  islands  find  protec- 
tion against  the  floating  ice.  To  coa>t  along  the  edge 
of  the  rtoe,  and  follow  tlie  openings  it  offers,  is  a  veri- 
table siren.  Of  course,  the  principle  i.s  not  applica- 
ble till  after  Jones's  Sound  is  passed;  but  here  the 
course  is  usually  free. 

The  Kskimo  knew  nu»  as  Ti  i.rroiAMAr. 

New  Haven,  Conn.,  Kcb.  '1. 

The  red  skies. 

I  have  only  time  to-day  to  reply  very  briefly  to  your 
editorial  inquiry  on  p.  :J(),  as  to  previous  instances  of 
red  skies  and  volcanic  eruptions. 

You  will  find  a  West  India  instance  in  ls;J1  on 
p.  If)')  of  the  jMvtcoralofjical  iiiiif/iizhu'  iov  18s:j;  but  the 
most  striking  parallel  has  been  pointed  out  by  l*ro- 
fessor  Karsten  of  Kiel  as  occurring  in  ITS^,  lasting 
about  four  months,  and  sprcadini;  over  the  whole  of 
Europe,  northern  Africa,  and  eastern  Asia. 

Arrangements  are  being  niadr  for  thecnncenlration 
of  all  collectible  iufnrniation  upon  the  subject,  and  I 
shall  be  proud  to  act  a>  the  n'CfiviM-  of  copies  f»f  any 
notes  or  records  which  your  rea«lers  may  intrust  to 
nie.  (J.  .1.  Sv.MONS,  F.IJ.S. 

6'2  Cumdcn  Sq.,  London,  X.W., 
Jan.  Jy,  1S84. 

[We  shall  publish\I*n)fessor  Karsten's  article  next 
week.]  \ 

Aeolikn  ripple-marks. 

On  the  evening  of  i  June  11,  }SS:\,  after  a  severe 
rain-storm,  during  which  lai^e  tpiantities  of  soil  were 
washed  from  adjacent  Velds  and  dc]K>slted  along  the 


roailside,  I  noticed  near  Broilheail,  Wis.,  a  peculiar 
plienomenon,  wliich  may  Ih;  worth  recording.  The 
mud,  <le|K)site«l  only  a  few  Iiours  before,  was  still 
very  mobile,  and,  at  the  point  wliere  best  seen,  cov- 
ered an  area  a  roil  or  more  wide  and  three  or  four 
long,  presenting  a  iwrfectly  jdatie  surface.  The 
steady  force  of  the  strong  wind  was  interrupted  by 
occasional  gusts  of  greater  violence,  each  of  which 
raised  on  the  plastic  mud-surfa<rc corrugations,  which, 
in  every  detail  that  could  be  caught  during  their 
momentary  exisUMice,  resembled  ripple-marks  formed 
by  water.  Iwing  a  beautiful  and  distinct  series  of 
parallel  ridges  slightly  concave  toward  the  direction 
of  the  moulding-force.  The  outlines  of  these  neolian 
ripples  were  no  sooner  defined  than  they  began  to 
dissolve,  and  a  minute  or  two  sufliced  to  obliterate 
all  trace  of  them.  The  phenomenon  was  observed 
several  times  on  the  same  surface,  and  also  In  adja- 
cent localities,  where  the  consistence  of  the  mud.  aiid 
therefore  the  duration  of  the  ridges,  varied  slightly. 
The  ripples  were  best  defined  In  the  thinnest  mud, 
though  (his  was  most  favorably  situatcil  for  their 
production;  and  they  disappeared  less  rapidly  where 
formeil  In  the  more  viscous  material. 

This,  of  course,  is  not  a  radically  new  phenome- 
non, but  a  ran*  phase  of  tht?  familiar  action  of  wind 
on  liquid  surfaces.  R.  D.  Salisbubt. 

"WincheU's  *  "World-life.' 

Will  you  i>ermlt  me  to  announce  that  a  number  of 
errata,  attributable  both  to  author  and  proof-reader, 
have  found  their  way  into  my  late  work  on  *  World- 
life:*  and  I  will  be  glad  to  niail  slips  of  corrections 
to  any  who  will  kindly  notify  me  by  simple  postal- 
card  that  they  so  desire*.* 

ALKXANHER  WlNCUEI.I«. 

Ann  ArlK»r,  MJcli. 

THK    LAIlOnATOIlY   IN  MODERN 
SCIENCE. 

TiiK  miitorial  circiiinstancos  under  which 
scientific  discovery  is  prosecuted  have  been 
completoly  rovoliitioiiizod  during  the  last  forty 
years.  Of  tiic  immense  changes  that  have  oc- 
curred, the  majority  have  fallen  within  the  last 
fifteen,  one  might  ahnost  say  dozen,  years.  It 
is  interesting  and  profitaMe  to  contrast  the 
pa.st  with  the  present  in  this  respect. 

Forty  years  ago  there  weie  very  few,  moro 
properly  no  lahoralories  which  we  of  to-da^' 
would  consider  even  toleialde.  Now  every 
university  of  importance  and  high  repute,  the 
worhl  over,  has  large  suites  of  nxuns  for  each 
department  of  science,  and  often  numerous 
great  buihlings  within  whose  walls  thousands 
and  thousands  of  stiulenls  are  <l:iily  l»roiight 
face  to  face  with  the  facts  and  laws  of  nature. 
The  generation  that  is  now  ^r^^nw  pursued  its 
scientific  studies  in  incommodious  quarters, 
and  even  tiiose  were  destined  for  the  use  of 
the  profes.sors  rather  than  the  students.  Many 
a  small,  dingy,  and  ill-lighted  room  is  still  to 
be  seen,  wliere  some  illustrious  savunt  created 
uew  knowledge, —  a  small  square  chamber,  with 
crooked   walls,   low  ceiling,  undulating   floor, 
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and  an  insufllck'nt  window:  whrtt  fidenlific 
traveller  abroad  has  not:  seen  Unit  working- 
place,  where  bis  prtMlecessors  labored  at  the 
roundntions  of  our  existing  science?  Is  not 
each  of  its  forlorn  details  examined  with  a 
curiosity  which  is  half  wonder,  half  pitv? 
Yet  in  such  places  were  made  the  eomraence- 
raenta  of  modem  science. 

NowutlavH  discovery  haft  more  seemly 
abodes*  The  great  institntes  which  make  the 
pride  and  glory  of  Gcrnian  univci-silies  are 
the  mo<lels  now  being  copied  everywhere.  By 
a  guess  we  may  estimate  the  number  oflabora- 
lories  eqiiippcfl  and  intended  for  research  at 
four  or  five  huudrcfl.  The  modern  laboratory 
is  a  really  ncw^  institution,  the  evolution  of 
which  still  awaits  its  historian.  Its  origin  ap- 
pears to  have  been  twofold :  it  grew,  on  the 
one  hand,  out  of  the  museums ;  on  the  other, 
from  the  private  collections  of  apparatus  and 
materials  belonging  to  the  professors.  The 
eai'liest  museums  were  storehouses  of  curiosi- 
ties,^ but  during  the  eighteenth  century  they 
graduall}'  acquired  a  more  scientific  character. 
Not,  however,  until  this  eenturj,  did  any  of  the 
museums  attain  great  size  ;  while  the  gigantic 
dimensions  which  a  few,  like  those  of  Beilin, 
London,  Paris,  and  Washington,  have  reached, 
are  the  result  of  very  recent  growth.  Of 
course,  special  work-rooms  have  to  be  provided 
for  those  in  charge  of,  or  who  come  to  study, 
such  large  collections  ;  and,  since  the  majority 
of  scientific  museums  are  conncctccl  with  uni- 
versities, the  work-rooms  in  many  of  these 
institutions  fiavc  become  laboratories  for  stu- 
dents. 

A  great  many  of  the  older  scientific   tuqu 
now  living,  and   oT  the   previous  generation, 
got  I  heir  little  and  imperfect  practical  train- 
^lug   in    private   laboratories,  winch  were   the 
[only  ones  existing  in  the  earb'er  part  of  this 
k century.     Before  long  a  (qw  professors  iutro- 
rduced,  thmugh   their    private   energy,    better 
cquipuient  for  tlic  benefit  of  Iheir  laboratory 
etudeuLs  ;    and,  when  the  deniantls   exceeded 
'their  resources,   these   enrly   enthusiasts   ob- 
|triloed  subventions  from  the  university  author- 
ities.   As  these  appropriations  were  increased, 
the  private  laboratory  gradually  became  a  uni- 
versity enterpri'^e.    Thus,  Pnrkinje  established 
his  [>hy8iological  lalioralory  at  Brcsiau  ;   M«g- 
nus,  the  physical   bd>oratory  at   Berlin  ;    and 
Licbig,  tlie  chemical  at  (liessen. 

A  good  museum  is  very  valunble,  but  a 
jood  laboratory  is  main*  times  more  valunble. 
Coltcctions  of  any  kind  havo»  as  such,  a  very 

*  Of  oourae  ilic  orlirinal  *  rotiaarma  *  at  ibo  nalnco  of  Akzaii- 
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limited  utility,  and  even  that  only  in  %*ery  few 
sciences.     The   moilern   laboratory  is   almost 
unrestricted  in  its  scope  and  possibiliticSp     Tt 
is  the  most  remarkable  and  iufiuential  creation 
of  science  in   our  lime.     It  is  a  place  well 
supplied  with  the  necessary  conveniences  for 
watching  and  recording  the  special   class   of 
natural  phenomena  liclonging  to   the   science 
to  which  the  particular  laboratory  is  dedicated. 
Experience   has   shown   that    the    appliances 
necessary  for  the  exact  observation  of  nature 
are  numerous,  varied,  atid  costly:  indeed,  the 
thorough    pursuit  of  any   branch   of  science 
requires  ample  resources.     Now,  pure  science 
does   not  lend  to  wealth :    therefore  students 
and  investigators  arc  comi^elled  to  rely  upon 
the  concentration  of  means  and  appliances  in  , 
endowed    laboratories   to   render   their  workj 
l>ossible.     Association  and   co-operation,  the 
characteristic  social  forces  of  our  e[>och,  no- 
where achieve  more  important  results  than  in 
these  laboratories,  in  wliich  are  produced  the 
majority  of  current  contributions  to  knowledge. 
The  expense  of  establishing  and  maintain- 
ing a  good  hiboratory  of  any  kind  is  far  greater  J 
than  is  usually  conceived.     There  are  weights  ■ 
and  vohmK's  and  temperatures  to  be  measured, 
rcquiriug  delicate  balances,  graduated  glasses^ 
and  fine  thermometers  ;  a  great  variety  of  glass- 
ware, lamps,  stands,  etc.,  is  necessary  ;  also  re- 
agents, standard  fluids,  and  the  like  ;  next  come 
the  s|)ecial  supplies  needed  for  the  science  to 
which  the  laborator)*  is  devoted.     It  is  aston- 
ishing how  much  like  an  assemblage  of  machin- 
ery the  stock  becomes  even  in  those  departments 
which  require  least.     Next  to  be  namcil  (s  th^ 
material  to  work  upon,  which,  in  the  natural- 
history  sciences,  is  extensive,  and  has  to  bo 
gathered  from  far  and  near.     Finally,  we  men- 
tion as  indispensable  a  small  workinrr.iihrarVi 
which  ought  to  contain  at  least  all  tho^c  books 
that  need  to  l>c  frequently  consulted,  r^m]  sets 
of  a  few  of  the  most  valuable  st^ccial  journals. 
These   conditions   are  more   tljan    fulfilletl   in 
many  Kuro[)cau  laboratories,  but  by  verv,  very 
few  in  tins  country.     The  arcliitectnral  condi- 
tions are,  on  the  whole,  of  suhsidiarv  imijor- 
tance.     There  is  no  more  common  or  egregious 
error  than  to  suppose  the  erecliou  of  a  liuild- 
ing  establishes  a  laboratory.     In  a  haiuhome 
edifice  something  essential  is  oHien  sacrificed 
to  appearance  .*   outside    )>oauty  is   not  indis- 
[lensablc  to  inside  convenience.     Half  the  cost 
of  a  building,  given  to  endow   the    running- 
expenses  of  a  laboratory,  would  in  the  majority 
of  cases  prove  many  fold  more  valuable. ' 

A  good  scientific  laboratory — that  is  to  say, 
one  in  which  origimU   researches,  as  well  na 
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iiMMC  teaching,  ma}'  be  undertaken  (sneh  a  one 
as  iri  fonnd  at  universities,  de  facto)  cannot  lie 
carried  on  proix»rIy  and  successfully  l)y  less 
than  three  persons.  The  highest  officer  must 
be  the  resjionsible  director,  — a  man  of  superior 
ahilit\',  extensive  attainments,  and  prolonged 
experience :  one,  in  short,  who  has  mastered 
his  department  of  scienc*e,  knows  its  ix>ssibili- 
ties  an:l  deficiencies,  and  is  therefore  capable 
of  judging  what  work  is  most  feasible  and  in- 
structive for  students,  and  what  problems  are 
best  adajited  for  investigation.  It  is  sheer 
wastes  for  a  man  of  such  high  capacity  to  sacri- 
fice his  whole  time  to  the  arrangement  of  appa- 
ratus, or  the  preparation  of  experiments  for  his 
lectures  or  his  students  :  therefore  it  is  desirable, 
we  prefer  to  say  indispensable,  that  ho  should 
have  an  assistant,  preferably  a  young  devotee 
of  science,  who  will  be  fitted  by  his  exi)erience 
as  an  assistant  to  ultimately  become  himself 
director  of  a  similar  laboratory.  The  third  per- 
son is  the  laboratory  keeiHjr  {diener).  who 
needs  must  be  a  man  of  some  mechanical  skill, 
BO  that  the  precious  instruments  may  be  safely 
intrusted  to  liis  care.  He  should  be  something 
more  than  a  servant,  and  less  than  an  assistant. 
A  laboratory  without  this  working-force  can- 
not do  much  for  the  promotion  of  science,  al- 
though even  more  modest  ones  may  be  valuable 
for  sim|>le  instruction.  A  first-class  laboratory, 
and  in  Germany  are  many  such,  has  alwaN's  a 
larger  number  of  officers.  There  are  few  per- 
sons among  us  who  appreciate  the  magnitude 
of  a  scientific  laboratory :  were  it  otherwise, 
there  would  not  be  so  many  petty  substitutes 
for  them. 

Kxisting  laboratories  fulfil  two  functions,  — 
giving  education  to  students,  and  opportunity 
to  investigators.  The  multiplication  and  en- 
largement of  laboratories  depend  chiefly  upon 
tiie  growing  recognition  of  the  truth  that  fii*st- 
hand  knowledge  is  the  only  real  knowledge. 
The  student  must  see,  and  not  rest  satisfied 
with  being  told.  Translated  into  a  pedagogic 
law,  it  reads,  '  To  teacii  science,  have  a  labo- 
ratory ;  to  learn  a  science,  go  to  a  laboratory.* 
lie  who  has  never  h'arned  to  appreciate  a  lab- 
oratory in  its  highest  sense  does  not  know 
even  the,  meaning  of  '  I  know.'  We  do  not 
consider  *^hose  liberally  educated  who  have 
never  had  ^  even  a  single  thorough  course  of 
laboratory  draining.  It  is  the  laboratory  which 
gives  streuKth  to  the  movement  in  favor  of 
scientific  ecljpcation,  for  it  opens  to  all  the  road 
to  real  living  knowledge  ;  while  books  by  them- 
selves lead  (fff  to  the  by-ways  of  what  other 
men  thought  *hey  knew  at  the  time  they  wrote. 
Life  and  deolth   are  not  more  different  than 


are,  in  their  ways,  real  aod  book  knowledge 
of  nature.  A  book,  at  best,  is  but  a  useAil 
adjunct  in  science. 

To  the  investigator  the  laboratory  is,  or 
ought  to  be,  all  in  all,  providing  him  with 
every  thing  wherewith  to  exix»riment  and  ob- 
serve. Not  only  should  there  be  on  band  all 
the  paraphernalia  of  research,  but  it  must  also 
be  ix>ssible  to  purciiase  or  construct  the  new 
apparatus  which  may  be  devised  to  meet  the 
new  requirements.  Yet  in  no  re8i)ect,  perhaps, 
do  laboratories  maintain  a  more  efiScient  utility 
than  in  fostering  technique,  by  the  develop- 
ment of  new  methods,  and  by  gathering  from 
all  sources  c*omplete  information  concerning 
the  available  processes  and  means  of  work. 
Only  the  daily  laborer  at  science  can  ade- 
quately value  the  knowledge  of  methods  which 
is  concentrated  in  every  well-managed  labora- 
tory. In  places  where  these  requirements  are 
fulfilled,  discovery  makes  rapid  progress ;  and 
their  existence  explains  the  present  immense 
rapidity  of  scientific  progress. 

What  a  contrast  between  the  magnificent 
opiK)rtunities  we  enjo\'  to-day  and  the  meagre 
possibilities  of  fifty  yeai*s  ago !  The  change 
has  been  rendered  possible  by  the  establish- 
ment of  well-fitted  lal)oratories  for  the  promo- 
tion of  science. 


TESTS    OF  ELECTRIC-LIGHT  SYSTEMS 
AT  THE   CiyCfXNATl  EXPOSITION. 

The  commissionei*s  of  the  eleventh  indus- 
trial exposition  held  in  Cincinnati  in  September 
and  October,  18^<3,  determined  to  undertake 
a  series  of  tests  of  the  efficiency  of  electrical 
lighting  systems,  and  so  advertised  in  their 
circulars,  which  were  widely  distributeil.  Spe- 
cial premiums  were  offered  for  the  best  system 
of  arc-lighting,  the  best  system  of  incandes- 
cent lighting,  the  best  dynamo  machine  for  arc 
and  incandescent  lighting  respectivel}*,  and  for 
the  best  lamp  in  each  system. 

A  jury  was  appointed  by  the  commissioners, 
consisting  of  T.  C.  Mendenhall,  chairman, 
H.  T.  Eddy.  Thomas  French,  jun.,  and  Walter 
Laidlaw.  The  jury  was  instructed  to  make 
such  tests  and  measurements  as  seemed  de- 
sirable and  were  possible  under  the  circum- 
stances, and  which  would  aid  in  arriving  at  a 
verdict  upon  the  relative  merits  of  the  different 
exhibits. 

The  opening  of  the  exposition  took  place  on 
Sept.  5,  and  the  close  on  Oct.  C.  The  jury 
was  requested  to  make  its  reix)rt  of  the  awards 
one  week  before  the  close  of  the  exposition. 

In  response  to  the  proposal  of  the  commis- 
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sioners,  four  systems  of  electric  lighting  were 
eiiterc«l  for  competition.  Tlie  Thomson -Hous- 
ton electric-lighting  company  submitted  a  sys- 
tem of  arc-lighliug  ;  the  Ellison  eleetric-lightijig 
company,  a  system  of  inetindescent  lighting; 
and  the  U.  8.  electric-lighting  company  offered 
a  system  of  arc-lighting,  and  also  one  for  inciin- 
descent  lighting.  Several  things  conspired  to 
make  the  tests  less  eomf^lele  in  some  resjiocts 
than  was  desired  by  thos;e  interested*  The 
members  of  the  jur\  were  all  engaged  in  pro- 
feftsional  work,  and  were  therefore  unable  to 
devote  their  entire   time    Uy  the   tests.      The 

r dy naniometci's  used  were  built  after  the  expo- 
sition opened,  and  were  not  completed  until 
after  many  vexnlioiis  delayn.  One  of  tliera, 
tfiat  upon  whiel*  the  most  reliance  was  placed, 
was  of  a  form  recently  devised,  and  the  prin- 
ciples  of  which   had   never  been   realized   in 

1  practice,  except  in  an  experimental  model  con- 
structed by  its  inventor.  Its  construction  on 
a  large  scale  necessarily  involved  a  good  deal 
of  exi)eri mentation*  In  .spite  of  these  delays. 
the  jury  was  onaliU'd  to  begin  regular  work  on 
the  evening  of  Se[*t.  2*),  and  to  make,  dur- 
ing the  succeeding  ten  days,  such  tests  of  the 
most  importaut  features  of  the  various  systems 
as  to  jostifv  them  in  making  the  awards,  what- 
ever ditrerence  might  have  existed  in  reference 
to  minor  points,  which,  for  lack  of  time,  wei"e 
not  thoroughly  investigated. 

The  plan  adopted  was  substantially  that 
ujion  which  nearly  all  similar  trials  have  been 
conducted.  The  energy  consumed  by  the  dy- 
namo wan  measured  by  means  of  the  d>Tiu- 
mometers,   and    the    electrical    energy   hi    the 

'  circuit  wasiletermined  by  well-known  methods. 
This  gave  the  cllicieney  of  the  machine  as 
a  generator.  The  illuminating- power  of  the 
iamps  was  coin[>ared,  !ind  at  the  same  time 
the  electrical  energy  which  they  consumed  was 
measured,  A  combination  of  the  results  ob- 
tained by  these  two  proi-esses  gives  the  rela- 
tive illuminating-power  per  unit  of  energy 
consumed  by  the  dynamo,  which  represents 
the  «?lative  commerciid  etHciencies  of  the  sys- 
tems. The  measurements  made*  tlicrefore, 
were  of  three  kinds,  — dynumometric,  electric, 
ftud  pholouH*tric ;  and  they  will  be  considered 
in  tlic  order  mentionc^l. 

Dynamomet  nc  meas  u  re  men  ts , 

Two  separate  dynamoraeters  were  sinnilta- 
neously  employed  in  mcjisuring  the  mechanical 
energy  ex[)ended  in  running  the  armatures  of 
the  four  dynamos  which  were  tested.  They 
have   been  called,  from   the  manner  of  tbeir 


operation,  the  *belt  *  and  *  cradle  *  dynamome- 
ters respectively. 

The  belt  dynamometer  has  been  frequently 
employed  before  ;  and  its  manner  of  operation 
is  explained  by  Ih\  Hopkinson  in  Emjineerinfj^ 
\o\.  27,  1).  403,  where  he  gives  a  figure  of  it, 
and  the  formulae  used  by  him  in  deteinnining 
the  power  expended  in  certain  electric-light 
tests.  These  formulae  tacitly'  assume  that  the 
l>elt  is  perfectly  flexible  and  without  weight: 
for  otherwise  terras  must  be  intmdnced  into 
the  formulate  to  take  account  of  the  ditlerenees 
of  tension  in  the  belt  caused  by  passing  the 
dynamometer- pulleys,  and  the  centrifugal  force  , 
generated  in  the  belt  as  it  leaves  the  varioun 
pulleys.  The  velocity  of  the  belt  being  great, 
it  is  more  than  proliiible  that  such  terms  ai*e 
required  in  order  to  deduce  accurate  results 
from  this  form  of  dynamometer, 

Tnder  these  circumstances  the  computatioo 
of  the  power  expended  from  the  observations 
of  the  belt  dynamometer  by  the  theory  as  at 
present  known  \Vas  wholly  unsatisfactory,  giv- 
ing results,  in  all  except  the  tirst  few  tesis,  con- 
siderably less  than  the  trutli,  and  in  some  cases 
less  than  tljc  electrical  power  in  the  circuit. 

Tlie  cradle  dynamometer,  however,  gave  re- 
sults of  a  much  more  satisfactory  character. 
The  principle  of  this  dynamometer  is  a  recent 
invention  of  Professor  Brackctt  of  Princeton, 
N.J.,  and,  owing  to  its  noveltv  and  great  ac- 
curacy, merits  a  somewhat  minute  description. 
It  was  built  at  the  machine-shops  of  Messrs. 
Lane  &  Bodley,  Cincinnati,  under  the  super- 
intendence of  Mr,  Laidlaw,  Irom  ilesigns  made 
by  Mr,  Eddy,  to  whom  is  due  the  arrangement 
of  its  various  parts. 

It  coosisted  of  a  substantial  [il  at  form,  c<r, 
tig.  I,  seven  feet  long  by  four  and  a  half  feet 
wide,  hung  at  each  end  by  iron  rods,  ee,  from 
an  axis  c*onsisting  of  a  short  pieee  of  two-and- 
a-half-inch  slu* fling,  cr,  which  res?ted  upon  a 
supt>orting-gii\lor,  tjg.  Fig.  1  represents  the 
framework,  etc.,  at  one  end  of  the  t)latform,  to 
facilitfite  raising  and  lowering  the  girder  gg, 
which  carried  the  platform  cc  by  means  of  the 
jackscrew8,/y*  upon  which  gg  rests.  The  up- 
righta  bb  are  guiiles  [>assing  tiirough  the  open- 
ings 66,  shown  in  fig,  2,  which  is  intended  to 
represent  the  ground- plan  of  gg^  and  adjacent 
parts  of  the  cradle.  Each  girder,  gg^  was  com- 
IKJsed  of  two  planks,  held  at  a  distance  of 
three  inches  apart  bj^  blocks,  irf,  and  bolted 
firmly  together.  The  rods  ce  passed  between 
the  |>lank8  gg^  and  were  forged  to  an  eye 
which  fitted  the  axis  n.  The  axis  a  rested 
upon  pieces  of  smooth  boiler-plate  in  the 
upper  surface  of  gg. 
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The  uprights  bb  form  part  of  a  rigid  frame- 
work, well  bolted  together,  one  side  of  which 
is  seen  in  outline  on  a  smaller  scale  in  fig.  .*5. 

A  scale-beam,  jJT,  made  in  the  form  of  an 
inverted  Li  21"^  graduated  to  fractions  of  an 
inch,  had  the  lower  extremit\-  of  its  vertical 
arm  fastened  to  the  platform  cc;  while  at  the 
angle  was  an  e3*e  which  was  centreil  upon  a 
b}'  the  screws  iii. 
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Kio.  1. 

It  is  readih'  seen  that  the  platform,  wlien  it 
was  raised  from  the  ground,  as  shown  in  fig.  1, 
was  free  to  swing  tlirough  a  limited  space, 
either  to  the  right  or  left,  and  that  any  eccvn- 
trie  weight  or  force  so  applied  as  to  tend  to 
swing  it  to  the  left  could  be  compensated  by 
a  weight  upon  the  scale-beam,//",  which  swings 
with  it;  so  that  the  platfonn  could  be  still 
kept  in  its  horizontal  position. 

The  axis  about  which  the  swinging  tends  to 
occur  is  the  line  of  contact  between  a<i  and 
gg,  which  line  we  shall  for  brevity  henceforth 
call  the  axis  aa. 


Fi».  2. 

In  setting  up  the  dynamometer,  it  was  so 
placed  that  the  axis  rra  was  directly  below  the 
axis  of  the  driving-pulley,  and  in  tlie  same  ver- 
tical phine  with  it.  The  dynamo  to  bo  tested 
was  placed  upon  the  i)latforni  cc,  while  cc  was 
resting  upon  the  ground  ;  and  it  was  blocked 
up  on  cc  to  such  a  height,  that  the  axis  of  the 
armature  was  as  nearlv  at  the  same  height  as 
the  axis  aa  as  could  be  readily  done  by  direct 
measurement.  This  adjustment  could  be  ef- 
fected with  all   necessary  exactness  once  for 


all ;  for,  even  though  the  armature  were  alight 
above  or  below  the  axis  oa,  no  error  won 
thereby  be  introduc<;d  into  the  observations. 
The  axis  of  the  armature  was  also  set,  \ 
nearly  as  it  could  be  conveniently,  in  line  wi 
the  axis  aa;  but  the  final  adjustment,  so  th 
the  centre  of  the  armature-pulley  was  neitb 
to  the  right  nor  left  of  the  axis  aa^  was  nia< 
mechanicalh'  as  follows.  The  platform  ai 
dynamo  were  raised  from  the  ground,  and  tl 
girders  gg  carefully  levelled  by  means  of  11 
jackscrews.  The  ])]atforn]  was  then  brougl 
to  a  horizontal  )K)sition  by  placing  compel 
sating  weights  u]>on  it.  The  belt  was  ne: 
adjusted,  and  was  tightened  by  lowering  tl 
platform.  It  was  then  found,  that,  in  ca 
the  axis  of  the  armature  was  to  the  right  or  Ic 
of  aa,  the  tension  of  tlie  belt  exerted  a  fon 
to  ti])  the  platform,  and  it  no  longer  stoc 
horizontal.  This  was  corrected, — one  half,  \ 
shifting  compensating  weights :  and  the  oth 
iialf,  by  moving  the  dynamo  to  the  right  < 
left.  The  belt  was  then  slackened  by  raisii 
the  platform,  and  a  similar  adjustment  aga 
made  to  bring  the  platform  to  the  horizont 
position.  This  was  re^wated  until  the  pla 
form  stood  horizontal,  whether  the  belt  wj 
tight  or  loose  ;  both  ginlers  being  at  the  san 
height,  and  both  accurately  lerellcd,  accoa 
being  taken  of  the  bending. 


Fig.  3. 

A  fu  rther  a  pj  )lication  of  compensating  weigl 
was  employed  to  render  the  balance  sensitiv 
AViih  the  Kdison  dynamo,  which  is  top-hea' 
(i.e.,  its  centre  of  gravit}'  is  above  the  axis  i 
the  armature) ,  more  than  a  ton  was  hung  on  ti 
sides  of  the  platform  to  bring  the  centre  i 
gravity  of  the  whole  down  to  the  axis  a 
Witli  the  other  dynamos,  whose  centres  < 
gravity  an?  below  the  axis  of  their  armatim 
c(>m|HM)sating  weights  of  smaller  amount  we 
placed  upon  a  staging  built  on  the  platlbr 
above  the  dynamos,  in  order  to  bring  the  oenti 
of  gravity  of  the  whole  up  nearly  to  the  axis  m 

In  making  tlie  tests,  the  power  was  appHi 
to  turn  the  armatures  clockwise  in  fig.  1.     7 
caused  the  horizontal  scale-beam  /  to  rise ' 
weights  were  placed  upon  it  to  bring 
to  the  iiorizontal  position.    The   mo 
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the  couple,  got  by  multi|>lyiDg  the  weight  so 
applied  b}'  its  distance  from  the  axis  aa  as 
read  upon  the  scale-beam,  is  evidently  equal 
and  opposite  to  the  raomeiit  of  the  coui)le  virith 
vvhieli  the  nnuature  is  turned.  Thus  the  mo- 
ment  of  the  force  applied  to  run  the  armature 
was  measured  in  foot-pounds.  This  moment, 
multiplied  by  the  number  of  revolutions  per 
minute  and  by  IV,  is  the  work  expende<l  in 
driving  the  armature,  in  foot-pounds  per  min- 
ute, 

It  was  found  convenient  to  use  a  weight  hav- 
ing a  raoraeDt  somewhat  less  than  suflicient  to 
bring  the  scale-beam  to  the  horizontal,-  and 
employ  a  Chattillon  spring-balance  with  it  lial- 
face  reading  to  t  ox.  to  furnish  the  remaining 
part  of  the  couple.  This  balance  was  fastened 
to  a  vertical  cord  passing  around  a  small  winch » 
which  enabled  the  observer  to  bring  the  scale- 
beam  to  the  horizontal  with  facility. 

The  principal  diflleulty  to  be  apprehended 
in  testing  with  this  dynamometer  was  a  pos- 
sible tendency  to  oscillation,  which  might  be 
caused  by  running  the  l>clt.  Had  this  existed, 
it  might  have  been  checked  by  a  dash-pot ; 
but  the  weight  of  the  platform  and  dynamo 
was  Buflk'ient  to  almost  entirely  obviate  any 
such  diniculty,  and  give  very  considerable 
fiteadinesa  of  position.  Indeed,  the  jarring 
seemed  lo  increase  its  sensitiveness,  and  evi- 
dently enabled  the  jilatform  to  come  to  rest  in 
its  position  of  equilibrium  by  overcoming  any 
initial  friction  existing. 

The  structure  was  mostly  built  of  tirree-inch 
plank,  ten  or  twelve  inches  wide.  Tlic  plat- 
form wajs  designed  to  safely  carry  five  tons  at 
its  centre. 

For  jjermission  to  make  use  of  the  cradle 
dynamometer,  the  jury  is  indebted  to  the  kind- 
ness of  Professor  Bruckett. 

In  addition  to  the  use  of  the  two  dyna- 
mometers described,  indicator-diagrams  were 
taken  from  the  steam-engine  furnishing  the 
|K)wcr  for  driving  the  dynamo  machines. 
Throughout  the  dy namometric  tests  the  ma- 
chines were  driven  b}*  a  Cummer  engine  of 
about  a  hundred  horse-power,  which  furnished 
j>ower  for  other  dynamos  than  that  upon  the 
cradle,  as  well  as  for  two  or  three  pieces  of 
machinery  on  exhibition  in  Power  HalL  It 
was  thus  impossible  to  make  the  taking  of 
indicator-<liagrams  contemporaneous  with  the 
regular  tests*  owing  to  tlie  large  load  which 
tlje  engine  carried  :  and  they  were  generally 
taken  after  ten  o'clock  at  night,  at  which  hour 
the  remainder  of  the  load  was  thrown  off. 
Although  these  indicator-cards  wcii*  not  used 
in  the  finul  computidiuus,  they  Inruished  valu- 


able checks  upon  the  performance  of  the  dyna- 
mometers. 


Tlie  electrical  measHrpments, 

For  the  purpose  of  making  the  electrical 
measurements  as  free  from  disturbance  as  pos- 
sible, a  small  room,  about  twenty  feet  long  and 
ten  feet  wide,  was  fitte(J  up  in  the  basement  of 
the  central  part  of  the  large  exiwaition  build- 
ing. In  this,  three  brick  piers  were  built  ui>on 
solid  foundations,  and  two  or  three  wooden 
brackets  were  firmly  secured  to  the  walls,  so 
as  io  furnish  firm  resting-places  for  the  galva- 
nometers.  The  main  lines  of  the  arc-lighting 
systems  were  run  through  this  room,  and  very 
heavy  copper  conductors  connected  the  room 
with  the  space  in  which  the  dynamos  were  ex- 
hibited ;  so  that  tlie  entire  current  from  the  in- 
candescent machines  could  be  introduced  when 
desired. 

The  electric  measurements  consisted  in  the 
determination  of  the  strength  of  the  current, 
and  the  electromotive  force  between  two  points 
in  the  circuit.  For  this  purix)se  several  galva- 
nometers of  ditferent  kinds  were  employed. 
For  the  measurement  of  current  strength  the 
principal  instrument  used  was  one  of  Sir  Wil- 
liam Thomson's  current  galvanometers,  made 
by  White  of  Glasgow.  Although  of  recent 
invention  and  construction,  the  instrument  is 
probably  so  well  known  as  not  to  require  any 
detailed  description.  It  consists  essentially 
of  a  magnetometer,  and  a  coil  of  very  low  re- 
sistance. In  the  magdctomcter  four  short 
magnets  are  combined  to  form  a  needle,  the 
position  of  which  is  indicated  by  a  very  light 
yet  very  rigid  aluminum  index.  A  steel  mag- 
net, bent  in  the  shape  of  a  semicircle,  is  placed 
In  a  vertical  plane  over  the  needle,  so  that 
the  latter  is  approximately  at  the  centre  of  the 
circle  of  whicli  the  magnet  forms  a  part.  One 
ontl  of  the  magnet  is  furnished  with  a  cross- 
piece  of  brass,  from  one  extremity  of  which 
projects  ft  pin  which  rests  in  a  conical  hole, 
and  upon  the  other  extremity  is  a  ^button;'  so 
that  freedom  of  motion  around  the  pin  as  an 
axis  is  allowed.  The  opposite  end  of  the 
magnet  rests  in  a  groove  cut  around  the  end 
of  a  screw,  by  the  movement  of  which  the 
plane  of  the  magnet  can  be  shifted  towards 
the  east  or  towards  the  west. 

The  coil  is  fixed  in  a  vertical  plane  at  one 
end  of  a  wooden  table  whose  length  is  about 
one  foot,  and  breadth  about  five  inches.  The 
table  is  furnished  with  levelling-screws,  and  a 
V^ -groove  is  cut  lengthwise  through  the  centre, 
at  right  angles  to  the  plane  of  the  coiL     In 
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this  groove  the  magnetometer,  with  its  attached 
magnet,  slides  ;  so  that,  b}*  placing  the  needle  at 
dilFerent  distances  from  the  centre  of  the  coil, 
the  instrument  may  be  used  for  measuring  cur- 
rents differing  ver}*  greatly  in  strength. 

The  adjustment  of  the  instrument  consists 
in  placing  the  magnetometer  upon  the  table, 
without  the  field-magnet,  and  adjusting  the 
whole  so  that  the  index  is  at  zero  of  its  scale  : 
after  which  the  magnet  is  put  in  its  phic*e,  and, 
if  necessarj',  one  end  is  moved  by  means  of 
the  screw  until  the  index  again  points  to  zero. 

The  interpretation  of  the  reading  of  the  in- 
stniment  is  a  very  simple  operation.  A  scale 
along  the  edge  of  the  V-groove  shows  the  posi- 
tion of  the  magnetometer.  It  is  necessary  to 
know  the  strength  of  field  at  the  needle,  which 
is,  of  course,  that  due  to  the  magnet,  plus  the 
horizontal  component  of  the  earth's  magnetism  ; 
and  then,  if  this  strength  of  field  in  <\r,.s.  units 
be  mulliplied  by  the  reading  of  the  needle,  and 
divided  by  the  scale-reading  of  the  magne- 
tometer, the  result  will  be  the  cun*ent  in  ani- 
{M^res. 

This  galvanometer  was  permanently  mounted 
on  one  of  the  stone  piers,  and  its  connections 
were  so  arranged  that  it  could  be  quickly 
thrown  in  or  out  of  the  circuit  without  inter- 
fering with  the  continuity  of  the  same.  The 
direction  of  the  current  through  the  galvanom- 
eter could  be  instantly  reversed  :  and  through- 
out the  observations  reversals  were  regularly 
made,  so  as  to  eliminate  error  arising  from  dis- 
placement of  the  zero.  The  zero-point  was 
adjusted,  however,  at  the  beginning  of  every 
series  of  observations,  and  examined  at  fre- 
quent intervals  during  the  same. 

A  rlifferential  galvanometer  wjis  also  used  in 
measuring  current  strength.  This  instrument 
was  kindly  loaned  to  the  jury  by  Professor 
r>rackctt  of  Princeton,  by  whom  it  was  devised 
and  constructed.  A  descri[)tion  of  it  will  be 
found  in  the  American  journal  of  science,  \o\, 
xxi.  p.  395.  It  consists  essentially  of  two 
heavy  rings,  one  within  the  other,  through 
which  the  current  goes  in  opposite  directions. 
The  needle  in  the  centre  has  a  silk-fibre  sus- 
pension. The  radii  of  the  rings  being  given, 
the  constant  of  the  instrument  can  be  readily 
calculated.  It  was  especially  constructed  for  the 
measurement  of  strong  currents,  ten  amperes 
giving  a  deflection  of  fourteen  to  fifteen  de- 
grees when  the  value  of  II  is  a  little  more  than 
.2.  AVhen  the  current  was  steady,  it  behaved 
admirabl}* ;  but  witi  a  fluctuating  current  it 
cult  to  get  trustworth}' 
constant  vibration  of  the 
circle  was  so  small  that 
I 


became  extremely  d 
readings,  owing  to  th 
needle.    The  gradual 


the  estimation  of  fractions  of  a  degree  was  quite 
uncertain.     Even  with  steady  currents,  more 
time  was  required  for  reading  the  Brackett  than 
the  Thomson,  owing  to  the  length  of  time 
needed  for  the  needle  to  come  to  rest  after  a 
i-eversal  of  current.     For  these  reasons  its  use 
was  not  continued  throughout  the  test.    It  was 
observed  continuousl}*  during  the  tests  of  the 
Thomson- Houston  dynamo,  and  during  a  part 
of  the  tests  of  the  Weston  dynamo,  when,  owing 
to  fluctuation  in  the  current,  its  use  was  neoes- 
sarik  discontinued.    It  served  a  useful  purpose, 
however,  as  a  check  uix>n  the  indications  of 
the  Thomson  instrument,  the  close  agreement 
of  the  two  justifying  confidence  in  the  indica- 
tions of  the  latter.     The  most  carefully  made 
series  of  comparisons  was  that  of  Sept.  20. 
During  the  afternoon  of  that  day,  eight  simul- 
taneous readings  of  the  two  instruments  wei-o 
made;    the   current,    which   was    remarkably 
steady,  being  furnished  by  the  Thomson-Hous- 
ton dynamo.     The  means  gave  0.92  amperes 
as  indicated  by  the  Thomson,  and  0.03  am- 
peres for  the  Brackett.    The  regular  tests  were 
begun   on   Sept.    2.'),    and  in  the  mean   time 
several  additional  conducting- wires  had   been 
brought  into  the  testing-room.      The  indica- 
tions of  the  Brackett  galvanometer  were,  after 
this,  constantly  somewhat  loss  than  those  of 
the  Thomson,  which  was  doubtless  due  to  the 
alteration  of  the  field  by  the  presence  of  the 
currents.     The  difference  was  quite  constant, 
and  amounted  to  about  two  per  cent.     Thus, 
on  Sept.  2.")  the  Thomson  gave  0.07  ampi^res, 
and  the  Brackett  0.77.    On  the  2(;th  the  Thom- 
son indicated  10.0,  and  the  Brackett  0.80,  and 
on  the   27tii,   with   the   VVeston   arc  <lynamo, 
showed   l.S.(;  amperes,  and  the  Brackett  IH.;). 
That  this  discrepancy  could  be  accounted  for 
by  the  ettcct  of  the  current  u|)on  the  strength 
of  field  was  established  by  vil^rating  a  needle 
under  two  conditions,  —  with  and  without  the 
currents.     Herein  is  shown  the  advantage  of 
a  strong,  permanent   magnetic  field,  such  as  * 
exists  in  the  Thomson  instrument.     An  altera- 
tion of  the  field,  which  might  considerably  in- 
fluence tiie  results  from  the  Brackett.  would 
hardly  be  perceptible  with  the  Thomson. 

During  the  tests  of  the  arc-light  machines 
the  whole  current  was  taken  through  the  gal- 
vanometers. AVith  the  incandescent  systems, 
however,  in  which  the  current  was  sometimes 
as  high  as  170  amperes,  this  was  impossible; 
as  the  coils  and  connections  would  have  been 
greatly  heated.  The  current  might  possibl}' 
have  been  safely  divided  between  four  or  five 
instruments ;  but,  these  not  being  at  hand,  it 
became  necessarv  to  make  use  of  a  shunt. 
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For  this  purpose  the  fjeavy  main  conductor 
■was  cut»  and  the  two  ends  were  inserted  into 
large  uiereury-cin>s,  cut  out  in  a  block  of  wood 
uji  inch  and  a  half  thick.  These  cups  were 
also  connected  by  about  forty  feet  of  nunU>er 
U  copper  wire,  the  ends  of  both  main  and 
shunt  wire  being  well  immersed  in  the  mercury, 
and  pressed  close  together.  These  mercury- 
cups  were  connected  with  two  others  by  means 
of  short  copper  wires,  and  into  the  second 
pair  the  ends  of  the  galvanometer  wires  were 
plunged.  As  thus  arranged,  about  one*fillh  of 
the  current  was  taken  through  the  galvanome* 
ter*  Even  with  this  division  of  the  current,  it 
was  found,  that,  when  using  the  strong  current 
from  the  Weston  dynamo,  the  wnres  of  the  gal- 
vanometer were  somewhat  heated  ;  and  in  order 
to  avoid  this  residt,  a  short  piece  of  number  0 
wire,  not  more  than  two  or  three  inches  in 
length,  wiis  bent  so  that  it  could  be  inserted 
in  the  mercury-cups,  and  thus  cut  the  galva- 
nometer out,  except  during  the  few  moments 
necessary  for  taking  a  reading.  During  all  of 
the  '  resting '  j periods  this  short  wire  carried 
Ity  far  the  greater  portion  of  the  current,  and 
thus  tended  to  prevent  the  healing  of  the  shunt 
wire  proper  as  well  as  of  the  galvanometer. 

The  determination  of  the  ratio  of  the  tw^o 
parts  into  which  the  current  was  divided,  or 
the  value  of  the  '  shunt  multiplier,'  was,  of 
course,  a  matter  of  great  importance.  In  the 
preliminary  measurement  of  this  ratio  the  cur- 
rent  from  the  Thomson-Houston  machine  was 
of  great  service  on  account  of  its  steadiness. 
To  begin  with,  a  number  of  teats  were  made  to 
discover  if  the  connection  res^istances  were  of 
such  importance  that  any  accidental  variation 
in  them  would  perceptibly  alter  the  shunt  ratio. 
The  shunt  Wfv^  repeatedly  lifted  out  of  the  cups 
and  replaced,  and  the  galvanometer  connec- 
tions were  broken  and  remade.  Every  thing 
that  could  be  disturbed  was  disturbed;  but, 
upon  reconstrnetion,  the  result  was  found  in  all 
cases  to  be  practically  unaltered*  On  Sept.  28 
a  series  of  twenty  measurements  was  made  with 
the  shunt  alternately  in  and  out,  using  a  cur- 
re  r»t  of  1 0  amiM^res.  The  results  agreed  closely 
with  each  other,  and  gave  4.»i  as  the  value  of 
the  shunt  multiplier.  On  the  following  day  the 
tcsU  of  the  incandescent  machines  began  ;  and 
the  shunt  w.hs  not  moved  from  its  position, 
nor  <ii9turhed,  until  after  the  conclusion  of  the 
entire  work.  On  <h-t.  .'K  after  all  of  the  regu- 
lar tests  had  been  completed,  another  test  of 
the  shunt  was  made,  with  a  current  of  10 
amperes,  as  be  fare.  Ten  observations  were 
made,  all  of  which  agreed  in  giving  a  ratio  of 
a  little  more  tlian  5.0.     Tliis  result  was  quite 


unexpected,  and  the  disci^epancy  between  it 
and  that  obtained  from  the  first  test  was  en- 
tirely too  great  to  be  accotmted  for  by  errors 
of  observation.  As  circumstances  prevented 
further  tests  in  Cincinnati,  it  w*as  determined 
to  remove  the  shunt  and  atl  connections  to  the 
physical  laboratory  of  the  Ohio  state  univer- 
sity, where  a  thorough  examination  of  the 
cause  of  the  difference  could  be  made.  This 
was  done  ;  but,  before  any  experimental  exami- 
nation had  been  undertaken,  the  origin  of  the 
difficulty  suggested  itself.  The  two  short  wires 
connecting  the  mercury-cups  had  been  in  one 
case  thrown  with  the  galvanometer  doubtless, 
and  in  the  other  with  the  shunt.  It  was 
perfectly  cert^ain,  however,  that  throughout  the 
tests  they  had  formed  a  part  of  the  galvanome- 
ter* Upon  examination,  this  explanation  was 
at  once  found  to  be  correct.  The  shunt  and 
galvanometer  were  connected  up  precisely  as 
they  had  been  in  Cincinnati :  and  a  series  of 
twenty-five  observations  gave,  when  the  small 
wires  were  a  part  of  tlie  shunt,  a  multiplier  of 
4.60  ;  and,  when  they  formed  a  part  of  the  gal- 
vanometer circuit,  it  was  5.01.  The  measure- 
ments were  made  by  comparing  the  resistance 
of  the  two  imrtvS  of  the  circuit  by  means  of  the 
fall  in  potential,  as  shown  by  a  Thomson's 
reflecting  galvanometer  of  high  resistance. 
While  in  use  in  Cincinnati,  the  shunt  was  con- 
stantly carrying  a  portion  of  the  current ;  and 
its  temperature  wag  therefore  always  slightly 
higher  than  that  of  the  galvanometer.  The  dif- 
ference was  small,  and  it  could  not  be  measured 
accuratelv  ;  but,  on  account  of  its  existence^ 
it  w^as  thought  proper  to  adjust  the  shunt  mul- 
tiplier. An  excess  of  heat  in  the  shunt  would 
throw  a  greater  amount  of  the  current  through 
the  galvanometer  than  would  go  there  if  the 
two  were  at  the  same  temperature  :  accordingly, 
the  value  accepted  was  4/J  instead  of  5.0,  as 
indicated  by  the  comparison,  in  which  the  cur- 
rents used  were  much  weaker  than  those  trans- 
mitted during  the  tests.  It  will  be  observed, 
the  existence  of  an  excess  of  temperature  in 
the  shunt  favors  somewhat  the  system  in 
which  the  stronger  current  was  transmitted. 

In  the  measurements  of  electromotive  force, 
Thomson's  potential  galvanometer,  by  White, 
was  used.  In  the  beginning  a  large  number  of 
comparison  observations  were  made,  in  which 
the  same  electromotive  force  was  measured  by 
this  instrument  and  by  the  welbkuown  metho<l 
of  discharging  a  condenser  through  a  high- 
resistance  galvanometer. 

A  condenserof  one-half  micro- farad  capacity, 
and  a  reflecting  galvanometer  of  nearly  seven 
thousand  ohms  resistance,  both  by  Elliot  Btx)tU- 
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era,  were  used  with  a  battery  of  ten  Daniel! 
cells  in  good  condition.  These  comparisons 
proved  that  the  indications  of  the  potential  gal- 
vanometer could  be  relied  upon  as  trustworthy 
within  practical  limits,  and  in  the  actual  tests 
it  alone  was  used  on  account  of  the  greater 
convenience  and  rapidity  with  which  observa- 
tions could  be  made.  Further  tests  of  its 
accuracy  were  made,  however,  which  will  be  re- 
ferred to  later.  It  is  sufficient  to  say,  that  this 
instrument,  in  form  and  construction,  is  quite 
similar  to  the  current  galvanometer  already 
described,  except  that  the  coil  has  a  resistance 
of  nearly  seven  thousand  ohms.  A  key  is 
placed  in  the  circuit,  so  that  the  current  passes 
through  the  coll  only  during  the  few  moments 
necessary  to  secure  a  reading,  thus  preventing 
the  heating  of  the  coil.  The  difference  of  po- 
tential in  volts,  between  the  two  points  to  which 
the  leading  wires  are  connected,  is  found  by  the 
same  process  as  is  used  for  reducing  the  read- 
ings of  the  current  galvanometer  to  ampdres. 
In  measuring  the  efficiency  of  the  dynamos, 
wires  were  brought  from  their  binding-posts  to 
the  galvanometer.  In  the  arc-light  machines 
the  electromotive  force  was  high,  amounting  to 
more  than  twelve  hundred  volts  in  the  Thom- 
son-Houston dynamo;  and  it  was  therefore 
desirable  to  introduce  extra  resistance  in  the 
galvanometer  circuit.  From  resistance-boxes 
made  by  Elliot  Brothers,  an  amount  equal  to 
seventeen  times  the  resistance  of  the  galva- 
nometer was  thrown  in,  thus  bringing  the  fall 
in  potential  in  the  galvanometer  within  easy 
range.  Great  care  was  taken  to  see  that  the 
coils  were  not  heated  during  these  measure- 
ments; and  for  this  purpose  the  boxes  were 
opened,  and  the  coils  exposed  to  the  air,  fre- 
quent examination  being  made  to  see  that  no 
rise  in  temperature  took  place.  Precisel}'  the 
same  arrangement  existed  throughout  the  tests 
of  both  arc  systems.  During  the  photometric 
tests  the  wires  of  the  potential  galvanometer 
were  attached  directly  to  the  lamp  under  test, 
so  that  the  fall  in  potential  through  the  lamp 
only  was  measured. 

Photometric  measurements. 

Unquestionably,  the  most  difficult  question 
to  deal  with,  in  work  of  this  kind,  is  the  ques- 
tion of  photometry.  The  expression  of  illumi- 
nating-power in  ^  candles '  is  a  matter  of  great 
uncertainty,  arising  from  the  uncertain  charac- 
ter of  the  standard,  and  also  from  the  great 
inequality  existing  in  the  intensity  and  com- 
position of  th0  lights  which  are  brought  into 
comparison.    Ab  the  test  was  intended  to  be 


.purely  competitive,  Uie  Jury  decided  to  ignore 
the  question  of  *•  candle-power '  entirely,  and 
confine  itself  to  a  comparison  of  the  li^tB 
under  consideration.  It  is  believed  that  the 
adoption  of  this  plan  rendered  the  results 
firee  from  man}'  errore  to  which  they  would 
otherwise  have  been  liable. 

The  photometric  comparisons  were  made  by 
means  of  the  ordinary  Bunsen  disk  photometer, 
as  modified  by  Letheby.  Some  preliminary  ex- 
periments were  made  with  one  of  Glan's  spec- 
trum photometers,  for  the  use  of  which  the  jury 
was  again  indebted  to  the  kindness  of  Professor 
Brackett.  The  adjustments  of  this  instrument 
are  delicate,  and  observations  cannot  be  made 
so  rapidly  with  it  as  with  the  ordinary  disk 
photometer;  so  that,  in  consideration  of  the 
limited  time  at  the  disposal  of  the  jury,  it  was 
decided  not  to  attempt  its  general  use  through- 
out the  tests.  It  was  hoped  and  intended,  in 
the  beginning,  to  make  a  thorough  examina- 
tion of  the  composition  of  the  different  lights ; 
but  unforeseen  delays  in  the  preparation  of 
other  portions  of  the  machinery  of  the  test  for- 
bade this.  As  the  candle  was  not  made  use 
of,  all  the  lights  which  were  compared  were 
more  nearly  of  the  same  composition,  and  thus 
much  of  the  difficult}'  in  the  use  of  the  disk 
photometer  did  not  appear. 

It  was  found  most  convenient  to  make  the 
comparison  of  the  are-lights  through  one  of  the 
incandescent  lamps,  as  the  steadiness  and  con- 
stancy of  these  could  be  depended  upon  during 
the  time  necessary  for  a  comparison.  In  these 
measurements,  a  long  gallery  in  the  basement 
of  the  main  building,  and  adjoining  the  testing- 
room,  made  it  possible  to  place  the  two  lights 
which  were  being  compared  at  a  distance  of  fifty 
feet  from  each  other.  The  line  extended  into 
the  testing-room,  where  tlie  photometer-bar, 
ten  feet  in  length,  was  placed.  An  Edison  in- 
candescent lamp,  nominally  of  sixteen  candle- 
power,  was  used  as  a  standard.  In  the  first 
series  of  experiments,  comparisons  were  made 
with  the  arc-lamps  in  three  different  positions ; 
five  readings  of  the  position  of  the  photometer- 
box  and  of  the  galvanometers  being  made  at 
each  position.  The  lamp  was  first  suspended 
in  its  normal,  vertical  position  ;  then  afterwards 
it  was  inclined  at  an  angle  of  forty-five  degrees, 
first  with  its  base  away  from  the  photometer- 
box,  and  afterwards  with  its  base  towards  the 
same.  After  such  a  series  had  been  completed 
with  one  of  the  two  lamps  in  competition,  it  was 
at  once  removed,  and  its  place  was  supplied  by 
the  other.  On  the  following  night  the  com- 
parison was  continued,  other  lamps  having  been 
selected ;  but  the  lamps  were  tested  in  only  two 


Fjcbruary  15,  1884/ 


SCIENCE. 


181 


positions, — the  norma]  position,  and  that  iu 
which  the  base  of  the  lamp  was  towards  tlie 
photometer- box  ;  these  being  regarded  as  the 
positions  of  the  greatest  im[)ortance.  Alto- 
gether, tweDty-five  photometric  observations 
were  made  in  comparing  the  arc-lamps.  The 
.lamps  comparetl  were  taken  at  random  from 
^ those  ill  nac  by  the  exhibiters. 

The  comparison  of  incandescent  lamps  pre- 
sents questions  of  fur  greater  delicacy  and  tlilfi- 
cnltj.  There  is  otic  element,  in  the  economy  of 
an  incandescent  lamp,  which  does  not  enter  to 
any  extent  in  the  consideration  of  arc-lamps  ; 
that  is,  tiie  life  of  the  lamp.  Altbongh  of  great 
importance,  it  did  not  seem  possible,  in  the 
limited  time  which  was  at  the  disposal  of  the 
jury,  to  investigate  this  point.  The  only  fair 
and  impartial  method  of  making  such  an  inveyti- 
^gation,  involved,  in  the  upinion  ofthe  jnrv,  the 
continuous  and  piolonged  burning  of  a  large 
number  of  lamps  belonging  to  the  different 
competing  systems.  Under  the  circnmstauces, 
it  was  absolntely  impossible  to  make  use  of 
this  metiiod* 

There  exists,  also,  difference  of  opinion  as  to 
tlje  proper  method  of  comparing  the  etfieiency 
of  two  incandescent  lamps.     They  may  be  re- 
duced to  the  same  illnminating-powei;,  and  the 
,  electrical  energy  consumed  by  each  may  be 
tcom pared  ;  they  may  be  brought  to  a  condition 
in  whicfi  they  consume  the  same  electrical  en- 
ergy, and  their  illnmiuating-power  compare<l ; 
Lor  they  mjiy  be  allowed  to  ditler  in  both  of  tiiese 
f elements,  and  comparisons  be  made  iu  lioth. 
The  first  method  has  been  pursucil  in  several 
tests  which   have  been  made  both  in  Europe 
and  in  this  country. 

Incandescent  lamps  are  generally  made  t*^ 
be  equal,  nominal ly^  to  a  given  number  of 
standard  candles;  but,  by  modifying  tlie  con- 
sumption of  energ}*,  a  lamp  of  uominally  low 
candle-power  can  be  made  to  produce  almost 
any  degree  of  Illumination,  from  nothing  up 
to  the  equivalent  of  several  hundred  candles, 
lie  high  ilhimlnation  being,  of  course,  at  the 
expense  of  the  life  of  the  lamp.  If  this  element 
^is  left  out  of  consideration,  the  elliciency  of  a 
lamp  increases  rapidly  with  its  degree  of  incan- 
descence. As  it  is  by  no  means  net-cssary  that 
incandescent  lamps  t*honld  run  at  a  fixed  '  can- 
dle-power,* it  will  foliow  that  the  temix'rature 
at  which  a  lamp  will  show  greatest  efllciency 
(including  tlie  life  clement)  will  depend  greatly 
apon  its  construction. 

Taking  two  lamps  of  radically  different  con- 
struction, however,  there  will  be  for  each  a 
certain  set  of  conditions  as  to  current  strength 
and    electromotive   force,   and   including  the 


element  of  life,  under  which  it  would  show  its 
highest  efficiency  and  economy*  After  such 
conditions  were  determined  for  each  lamp,  a 
strict  comparison  would  be  possible.  The  re- 
duction of  two  such  lamps  to  the  same  degree 
of  illumination  would  probably  be  unfair  to' 
one  or  the  other,  or  possibly  to  both,  if  the  ele- 
meut  of  life  is  not  considered. 

Suppose  that  a  lamp  in  one  system  is  at  its 
best,  all  thlufjs  conaidered^  at  fifteen  candle- 
jxjw^er,  and  that  one  in  another  reaches  it9 
highest  degree  of  efficiency  at  sixteen  candle- 
power.  If  they  are  both  brought  to  fifteen 
caudle-ixjwer,  the  second  must  suffer  in  the 
comparison  ;  and  if  both  are  brought  to  sixteen 
candle-power,  and  the  element  of  life  is  not 
considered^  it  will  again  suffer,  for  the  apparent 
efficiency  of  the  first  will  be  increased  by  its 
higher  incandescence. 

As  the  labor  of  determining  the  most  favor- 
able conditions  for  each  lamp  would  be  so 
great  as  to  necessarily  throw  that  method  out 
of  consideration,  the  jury  felt  constrained  to 
adopt  the  last  of  the  three  methods  mentioned 
above.  The  jury  assumed,  iu  fact,  that  the 
exhibiters  of  the  different  s^'stems  hud  already 
determined  these  favorable  conditions  in  their 
own  interest :  and  that  in  putting  their  lamps 
before  the  public  for  the  entire  pericnl  of  the 
exposition,  each  maintaining  more  than  two 
hundred  lamps  iu  different  parts  of  the  expo- 
sition building,  they  would  operate  them  as 
nearly  as  possible  in  accordance  therewith. 
In  other  words,  it  was  decided  to  compare 
the  lamps  as  they  were  used  in  the  exhibit, 
determining  the  ratio  of  their  illuminating- 
power,  and  measuring  the  electrical  energy 
consumed  by  each.  It  is  proper  to  state,  that 
the  lamps  of  both  systems  were  spoken  of 
by  their  respective  representatives  as  sixteen 
candle-power  lamps,  although  certain  marks 
on  the  lamps  which  were  supposed  by  the 
jury  to  refer  to  caudle- power  did  not  exactly 
agree. 

To  secure  im|»artiality  of  selection,  the  jury 
requested  permission  to  have  access  to  the 
supply  of  lamps  kept  by  each  company  for  use 
in  the  exhibit,  which  permission  was  freely 
granted.  From  each,  ten  or  twelve  were  se- 
lected at  random,  and  carried  to  the  testing- 
room  ;  and  from  these  the  lamps  which  were 
compared  were  taken*  The3^  were  placed 
upon  the  photometer-bar  at  a  distance  of  a 
hundred  and  twenty-five  inches  from  e^ich 
other,  and  a  system  of  sw  itches  was  arranged, 
so  that  the  galvanometers  could  be  quickly 
connected  with  one  or  thq  other.  Measures 
of  current  and  electromotive  force  were  made 
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rnpldly  AtuI  (H)iiUiuiouNly  during  tho  phoiomot- 
rio  (HtiuiNirlmui. 

Ni'Uhor  of  tho  two  lnm|M  iimlcr  teat  illumi- 
imltHi  otjunUy  lu  nil  dlroctloiiH.  Thoy  wore 
UumvAmv  tMiiiimi'iMl  ill  iiino  iliirortMit  {KMitions, 
iHioh  Innip  AMUintng  tliroo«  which  wore  doaig- 
imltHl  rt*«|HH*thvly,  *fl«t/  *otljiowi«o,'  iind 
*  (\»vly-livo  dojjriH^a  ;*  «nd  o«oh  |H^tion  of  one 
w«j«  \H>m|wnHl  with  nil  or  Iho  other.  Five  sots 
of  rt'ndintfn  wore  nindo  nt  eneh  |H)sition«  mnk* 
ln>j»  in  nlK  A^rtv^tlve  e«Mn|^Hsi>ns  of  the  two 
lnn)|M.  .\  numWr  of  |m^Uminnr\*  eom^Mriscms 
weix*  ntnde«  whtct\  were  ih»1  ixniaiiWixHl  ns  form- 
in^s:  n  |vnrt  of  the  notuni  te»t»  The  Intter  wns 
tnnde  on  the  evening  of  Sept^  SiK 

riie  detenninntion  of  the  ertloienoy  of  the 
d,\nnnhv»  tvn»i*le«l  in  nuvii«nring  the  power 
\HM\snn\e«)«  n*  *hown  l\v  the  dynnnK^meter^  on 
the  emdlo  of  whii^  the  dynnnh^  wns  plncetl« 
ni>*i  nt  the  *nwe  linw  men^uring  the  c^irrent 
nn^l  the  oWtixMiH>ti\e  fortv  nt  the, binding 
l>(VL|H  of  the  mnohine.  Tlie  *|HH\i  of  the 
\wnn\  *hnft  lvi»>jr  m'^rt^v  uuifonn*  ii  wn*  ne- 
(NVi!(j»v\  to  i^n^v  ditlV^rent  |miV,ox*  ujhmi  it*  in 
vNT^iov  to  ws-^^jv  the  nt\v**nr\  #|xhxI  for  the 
nn\>,'^l«re*  of  iho  diS\^^!*n;  wnoh:;H>s,  The 
*|H\\;  of  niwniiXii  Vix^j:  n  ntnUer  ^hii-^h  cvmii- 
^VMW   lh*^  evVt^^^iu^i"*  r»;her  ih^n   ;he  jary, 

of  :'.o>o  5Ni;l>\s,  «i\^  n\\\xrvMru:*,x  di,;  !^>.  l"^ 
Axv'.^A^ix^  *;\>*\;  of  ;ho  Arr,*.At;;w  of  ihe  We^uxft 
*Vxrs:*.^o  fo;  ^:vAi>,u"^x'r.:  ^AV/xxit  «*#  *  '.::jie 
aVxv  ;,'v.  :  ;::>,v.\\:  *:x:  t^i:ly  :\Xvx.:w.-.>  :vr 
r,".  r .  i . ,  »;,.:-; r^:  '  >.r^x*  , v,  5<  nr  r. :  ni*  r.  os  ^v"  *>i"n!^'^> 
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the  Edison  exhibit.  A  glance  at  the  resulte 
given  below  will  show  that  the  electromotiTe 
force  in  the  latter  i*ase  was  mach  lower  thmn 
in  the  former. 

TuU  of  the  galvanomeiers. 

Although  the  jury  was  satisfied  of  the  acca- 
racy  of  the  Thomson  galvanometers,  within  all 
practical  limits,  before  deciding  to  rely  opon 
their  indications*  for  reasons  tlmt  need  not  lie 
reibrrcd  to  here«  it  was  considered  destmble, 
after  the  conclusion  of  the  tests,  to  make  aneh 
an  examination  of  them  as  would  leaTe  no 
tloubt  ns  to  the  correctness  of  this  opinion. 
The  chief  cause  of  error  in  these  instminenta, 
ami  in  all  of  a  similar  constniction.  is  the  pos- 
sible vnrintion  in  the  stren^ith  of  the  permanent 
mngnet;»  which  establish  the  field  in  which  the 
neeilles  move.  The  existence  of  a  strong  leld 
is  a  ^'nt  ndvantAge.  as  has  already 
(Kxinte^i  out,  provuitxl  its  value  is  known. 
examination  of  the  :u$truments  was  madt 
fore  they  wore  taken  to  Cincinnati :  and  i 
a^n,  when  they  were  mounted  in  the  I 
i\xxm«  they  won^  compared  with  olhen 
liabk"  to  snob  altent:oD«,  as  before 
NunH^n>u5  te$:$  werv  made  to  a^ivrtaia  if  4 
instn:n>(^nl  was  consisien:  with  itself  by  i 
urinir  the  5aa>e  quantity  w::b  the  : 
ner  at  d:5eTvat  ixxats  of  ::>  sv:ik--  tins  ^ 
the  |x>s;::x^c  of  the  r>«'r.r:  ADd  the 
wvre  #At:*f4v^orr.  F:r-il'y.  i*c-r  the 
»er.:*wcre  >;;:r:>i'i  :j  tl.v  r.i->:.^  ' 
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The  Tliomson  iciul  llxv  sauio  lu  Itotli  aitnm- 
iirements*  iiiftking  the  electromotive  force  D7J) 
volU.  The  divisions  on  the  ^cale  oniu*  A yrton 
mid  Perry  were  very  small,  making  the  lenrHng 
quite  dlfKcult.  From  il  were  obtfiined,  in  tlie 
two  measuremeuts,  iltl.l  and  1)5.."*  volts. 

Asssiimiiig  that  the  field  of  the  potential  gal- 
vanometer is  known,  it  is  easy  to  determine  that 
of  Ibe  current  galvanometer,  as  the  magnets 
are  interehangeable.  A  series  of  observations 
was  made  in  which  a  practieally  constant 
quantity  wai?  meusnrccK  first  with  one  of  these 
magnets  on  the  magnetometer,  ajid  then  with 
the  other,  alternating  throughout  the  series. 
Twelve  observations  made  in  this  way  show 
n  mean  ditferenee  of  L7o%  between  the  two 
maguetie  fields.  In  the  numbers  used  In  these 
teste  the  ditferenee  is  :i%. 

The  eiiri^nt  galvanometer  was  also  eom|mred 
with  an  Ayr  ton  and  Perry  atn  meter  at  the 
same  time  at  which  the  potential  instruments 
were  compared.  The  circumstances  did  not 
allow  the  use  of  a  stronger  current  than  that 
passing  through  a  single  Edison  lamp.  The 
result  was  therefore  not  of  great  value.  The 
Thomson  showed  1.05  amperes,  and  the  Ayrton 
and  Perry  gave  1.03  for  the  same  current. 

Several  tests  of  the  current  gnlvanoraeler 
were  made  by  means  of  a  battery  of  five  (irove 
cells,  which  were  freshly  set  up.  I'hc  reading 
of  the  galvanometer  was  noted,  and  then  n 
resistance  of  one  ohm  was  introduced  into  the 
circuit.  The  first  reading  was  UK  and  the  sec- 
ond was  Ih't ;  showing  that  the  resistance  of  the 
battery  and  galvanometer  was  one  ohm.  The 
electromotive  force  of  the  battery  was  then 
dctermiued  by  means  of  the  potential  galva- 
nometer. Two  measurements  were  made  ;  the 
first  giving  i*.43  volts,  and  the  second  9. 5(1 
volts.  Assuming  the  resistance  to  be  one  ohm, 
us  shown  above,  these  numbers  would  repre- 
sent, in  acconlauce  with  Ohm's  law,  the  cur- 
rent in  amperes.  The  current,  as  calcidated 
from  the  galvanometer  reading,  was  9.5  am- 
(i^res. 

Alany  other  tests  of  a  similar  character  were 
made,  all  of  which  showed  that  the  galvanome- 


ters must  be  admitted  to  be  what  they  were 
assumed  to  be  during  the  tests, — practieally 
correct.  But,  even  if  thej'  were  somewhat  in 
error,  the  similarity  of  conditions  under  which 
the  competing  systems  w^^e  tested  was  such 
that  all  would  be  alJected  alike. 

ResuUts. 

In  determining  the  ellicicncv  of  the  dyna- 
mos, al\er  every  thing  was  found  to  be  \n  goo<l 
tmier,  a  run  (»f  about  half  an  hour  wuh  made; 
(luring  which  time  readings  were  taken  every 
two  minutes,  as  nearly  as  could  be,  of 
the  dynamometers  and  electrical  instruments. 
Generally  from  ten  to  twenty  sets  of  readings 
were  secured,  Ju  most  cases  two  or  more 
*  runs  *  weix*  made  ;  the  re|)etiliori  being  in  some 
instauces  the  desire  of  the  jur3%  and  in  others 
of  the  exhibiters.  Somelimi's  the  conditions 
under  which  the  dynamo  was  running  were 
changed  by  the  exhibiters,  with  the  expecta- 
tion, doubtless,  of  increasing  its  efficiency 
therelty.  In  the  tbllowing  summary  of  results, 
the  numbers  showing  the  eleclromotive  force, 
eurreut  strength,  power  consumed,  *'tc.,  are 
means  of  a  number  of  observations. 

Photometry  of  arc-lamps. 

The  taltle  on  the  next  page  shows  tlie  results 
of  the  photometric  comparison  of  the  two  arc- 
lamps,  and  will  be  easily  uuilerstood.  The  ar- 
rows show  the  direction  of  the  light  measured  in 
each  series:  thus,  ♦-  means  a  horizontal  meas- 
urement ;  %  means  that  the  measurement  was 
of  the  light  going  upw^ard  at  an  angle  of  forty- 
five  degrees  ;  and  •  refeis  to  the  light  going 
downward  at  an  angle  of  forty-five  degrees. 
For  convenience,  the  intensity*  in  terms  of  the 
standard  {nn  Edison  iucunclcscent  lamp)  is 
muUiplted  by  1,000  befoi*e  dividing  by  the 
number  of  Watts. 

It  will  be  seen  that  the  different  lamps  dif- 
fered from  each  other  considerably  in  their 
ellicienc}'.  This  was  especiall}*  true  of  the 
Weston  lamp,  which  was  irregular  in  its  ac- 


Efficiency  of  dynamos. 


Horse  piowcr  ooiiu»am<4   .    . 


Tboinson  Hou»lon  dynamo 
for  arc  Ugbtlni;. 


Sept.  36. 
1176.0 
10.06 
U.O 

7T,2 


We«ton  djuaino 
for  arc  lighting. 


W««tuti  dynamo         I  Edlenn  dynnnio 

for  incnn descent  Ugbtlng.  for  foc«n<leRCi?^nt  Ui^bUng^. 


eo.2  60.0 

168.1  113.7 

15.6  11.7 

19.66  ia.8 


65.0 
167.4 
13J 
16.6 


134.9  I22.fi 

124.7  I19.« 

90.9  10.6 

21.98  20.64 

96.2  «&.0 
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TUOMSON-UOUSTON. 


Direction 

of 

light. 


^        I 


Current. 

10.2 
10.2 
10.2 


10.1 
10.2 


Electro- 
motive 
force. 


46.9 
4«.7 
46.3 


46.1 
40.3 


WatU. 


467 
475 
471 


465 
474 


Intensity 
In  terms  of 
standard. 


16.2 
13.2 
85.0 


18.0 
98.8 


17.1 
13.2 
91.9 


40.^ 


lonoj 
w 

34.7 
27.8 
180.3 


Wkhton. 


Direction  |  Electro-  i 

of       I  Current,      motive    ,    WatU. 


llKht. 


Other  lamptt. 


38.8 
209.0 


Means. 


36.7 
27.8 


:  ll 

Oenernl  means. 

I       86.4 


I 


20.7 
20.1 
19.8 


20.0 
20.S 


forci*. 

23.9 
23.3 
21.9 


25.0 
25.0 


405 
460 
435 


512 
522 


Intensity 
Id  terms  of 
standard. 


10001 


26.9  A2.4 

17.0        I       37.4 
32.3  74.4 


30.7 
51.7 


28.3 
17.0 
42.0 


I 


i| 


90.0 
00.2 


M.1 
37.4 
00.8 


60.1 


tion.  The  numbers  under  tlie  head  of  '  General 
means '  show  the  average  light  in  terms  of  the 
standard,  in  all  directions  measured,  and  the 
relative  illuminating- power  per  unit  of  energy. 
There  is  a  difference  of  more  than  forty  per 
cent  in  favor  of  the  Thomson-Houston. 

Photometry  of  incandescent  lamps. 

The  table  below,  showing  the  results  of  the 
photometnc  comparison  of  the  incantlesceut 
lamps,  will  need  but  little  explanation.  In  the 
first  column  the  relative  position  of  the  carbon 
filaments  is  shown  :  thus,  |  |  means  that  they 
were  parallel  to  each  other,  and  at  right  angles 
to  the  photometer-bar.     The  three  positions  of 


a  lamp  were  designated  as  '  flat '  (  I  ) ,  *  edge- 
wise '  ( — ),  and  'forty-five  degrees  *  (  \or/  ). 

^-  denotes  the  Watts  of  the  Edison  divided  by 

the  Watts  of  the  Maxim.     The  column  headed 

E 

^-  shows  the  actual  illuminating-power  of  the 

Kdison,  compared  with  the  Maxim  as  a  unit; 
and  the  numbers  are  the  squares  of  the  ratios 
of  their  respective  distances  from  the  pho- 
tometer-box. Tlie  numbers  in  this  column, 
divided  by  those  in  the  one  preceding,  give  the 

F » 

numbers  in  the  last  column,  heade<i  irr  ,  or  the 

Me 


Incandescent  la mj)-^ . 


Position. 

Kdison. 

Maxim. 

Wk 

K 

1 

Ka 

KUiHon. 

\   Mttxim.  ' 

Current. 

EU'ctroin.  ■ 
force.      1 

Wftttn. 

("urrriit. 

i  Kh'ctrora. 
!       force. 

^Vatl^. 

Wm 

M 

Ma 

1...     ..    _ 

1 

^         1         i 

.648 

1 
113.0       1 

73.2 

.8.^7 

63.7 

o6.ri       ■! 

\M\ 

1.11 

1 

.855 

/ 

1         1 

.639 

114.7        1 

72.5 

.887 

64.5 

57.2        ■ 

1.26 

1.13 

.801 

— 

1 

.636 

114.6 

72.9 

.870 

61. S 

53.7        .' 

1.36 

1.28 

.041 

_ 

\ 

,       .622 

115.4        1 

71.8 

.S.),3 

62.2 

53.0         1 

1.3.') 

1.65 

1.82 

_ 

^ 

.631 

11.5.4 

72.8 

.S53 

•U.4 

52.3 

1.3«.» 

4.58 

1        «J» 

/ 

.       — 

.♦J3l 

116.1 

73.3 

.887 

63.0 

.-.5.8        'i 

1.31 

3.96 

3.0* 

1 

1       1 

.631 

115.7        ' 

73.0        1 

.870 

62.6 

;>4.4       1 

1.34 

3.74 

0.70 

1 

,'       \ 

.639 

116.5        ' 

74.5        ' 

.887 

♦53.0 

55.8 

1.33 

1.35 

i      \m 

/ 

\ 

.648 

114.7        j 

73.5        t 

1 

.853 

62.6 

53.4 

'1 

1.38 

1.00 

IJt 
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light  from  the  Etiison  per  unit  of  energy  as 
compared  with  the  Maxim. 

The  results  of  these  comparisons  in  nine  dif- 
ferent positions  make  it  possible  to  establish 
certain  comparison  equations,  from  which 
means  maj  be  obtained  which  will  serve  to 
eliminate,  to  some  extent,  the  errors  of  ex- 
periment. 

Let  a  =  the  light  from  the  Maxim  lamp 
'  edgewise ; '  then,  by  working  through  the 
different  positions  of  the  Mison,  thr*  nhove  re- 
sults give  — 


Maxim 


and  for  mean^ 


Mitxtm    I    /    3.&ki 


2.T7a 


By  a  similar  computation  it  is  found  that — 

I—  4Mii 


the  means  of  which  give^ — 


KtllMri 


Ptu.  I. 


'    4.4Aa 
/    4.08« 


Fia.  3. 


Kdlaon. 


Maxim. 


Figs.  I  and  2  show  the  arrangement  of  these 
intensities  of  ilhimi nation  around  the  carbon 
filament ;  the  plane  of  the  filament  being  verti- 
cal ^  and  Maxim  edgewise  being  taken  as  unity. 

For  the  moan  all  round,  the  result  is  — 

Edison  =  4.011         Maxim  =  2.44 

4.09  E 

^^  =  1.67G  =  ^  in  light. 

But  ft-om  the  previous  table, 

E 
1,336  ^  iff  in  energy: 

1.G76  E 

therefore  j-jj^tj  =  1.25  =  g  in  light  per  elec- 
trical hors€'poimr» 

It  seems  evident  that  this  ditTfrcnce  of 
twenty- five  per  cent  in  favor  of  the  lull  son 
lamp  is  largely  due  to  the  form  of  tlie  ineau- 
descent  filament  as  compared  with  that  uf  the 
Maxim  lamp.  The  latter  shows  great  inequal- 
ity in  illumination  in  different  directions,  the 
light  measured  from  the  fiat  side  being  about 
tlu^ee  nod  one-half  tifues  as  great  as  that  ob- 


tained  when  the  lamp  is  edgewise.  The  effect 
of  this  increased  radiating  surface  is  shown 
in  the  last  column  of  the  above  table,  from 
which  it  appears,  that  in  the  comparison  of 
the  Maxim,  '  tlat,*  with  the  Edison  in  all  posi* 
tions,  the  former  shows  a  higher  actual  etli* 
cienc}'  than  the  latter.  If  this  large  radiating 
surface  could  be  made  to  distribute  its  effect 
around  the  circumference,  the  lamp  would,  in 
the  opinion  of  many,  be  greatly  improved.  It 
is  fair  to  say,  however,  that  the  unequal  dis* 
tribution  of  light  is  claimed,  by  at  least  some 
of  the  representatives  of  this  lamp,  to  be  an 
important  advantage.  It  was  not  so  considered 
by  the  jury* 

The  form  of  the  carbon  filament  in  the  Edi- 
son lamp  is  such  that  a  much  greater  uniformity 
of  illumination  results.  While  the  Maxim  form 
has  the  advantage  of  concentrating  the  radiat- 
ing surface,  the  arrangement  of  the  carbon  to 
accomplish  this  greatlj'  diminishes  its  effective- 
ness in  the  *  edgewise '  position.  In  the  E<.U80Q 
there  is  but  a  single  loop ;  and,  furthermore,  this 
is  generally  curved,  so  that  it  does  not  lie  in 
one  plane.  As  a  result,  one  side  of  the  loop 
never  exactly  hides  the  other,  and  there  is  but 
little  loss  from  that  source.  It  will  be  seen  in 
the  above  figure  that  the  illuminating-power 
of  the  lamp  edgewise  actually  exceeded  that 
in  any  other  direction.  This  difference  was 
too  constant  and  too  great  to  be  attributed  to 
error  in  experiment.  It  is  attributable,  no 
doubt,  to  the  fact,  that  in  this  position  the  lu- 
minous lines  lie  nearly  in  the  axis  of  the  pear- 
shaped  glass  containing  them,  as  viewed  from 
the  photometer-box ;  there  being,  therefore, 
less  scattering  of  the  light  in  transmission,  and 
possibly  some  gain  on  account  of  reflection. 
Of  course,  if  a  lamp  were  used  in  which  one 
of  the  branches  of  the  loop  exactly  or  nearly 
covered  the  other  in  this  position,  a  different 
ratio  of  illumination  might  follow. 

Throughout  the  entire  series  of  tests  the 
jury  was  fortunate  in  having  the  assistance  of 
Mr.  A.  L.  Rohrer,  a  student  in  physics  in  the 
Ohio  state  university. 

In  the  distribution  of  work,  Mr.  Kddy  and 
Mr,  Laidlaw  made  the  observations,  and  kept 
the  records  of  the  dynamometer  work ;  Mr. 
Laidlaw  also  taking  and  reducing  the  indicator- 
cards.  Mr.  French  made  the  readings  of  the 
position  of  the  photo  meter- box,  and  set  the 
same.  Mr.  Mendenhall  generally  read  one  of 
the  galvanometers,  and  Mr.  Rohrer  the  other ; 
the  latter  generally  keeping  t)ie  notes  of  the 
electrical  work,  although  this  was  done  on 
several  occasions  by  Mr.  French  and  by  Mr. 
Laidlaw. 
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The  results  of  these  tests  seem  to  point  to 
one  conclusion  of  very  considerable  interest. 
It  happened  that  the  competition  in  both  the 
arc  and  incandescent  sj'stems  was  between  low 
electromotive  force  and  great  strength  of  cur- 
rent, on  the  one  hand,  and  high  electromotive 
force,  with  weaker  current,  on  the  other.  In 
one  arc  s^'stem  the  electromotive  force  was 
almost  exactly  double,  and  the  current  almost 
exactly  half,  that  of  the  other.  In  the  incan- 
descent systems,  the  contrast,  although  not  so 
great,  was  very  marked.  In  these  trials  the 
advantage  was  decidedly  on  the  side  of  high 
electromotive  force. 


NOTES  ON  THE  VOLCANIC  ERUPTION 
OF  MOUNT  ST.  AUGUSTIN,  ALASKA, 
OCT,  6,  18SSA 

On  the  western  side  of  the  entrance  to  Cook's 
Inlet  (forty-five  miles  wide)  lies  Cape  Doug- 
las ;  and  to  the  northward  of  the  cape  the  shore 
recedes  over  twentj-  miles,  forming  the  Bay  of 
Kamisbak.  In  the  northern  part  of  this  bay 
lies  the  Island  of  Chemaboura  (^  black-brown ' ) , 
otherwise  called  Augustin  Island.  It  is  eight 
or  nine  miles  in  diameter,  and  near  its  north- 
eastern part  rises  to  a  peak  called  by  Cook, 
Mount  St.  Augustin.  As  laid  down  by  Teben- 
koff,  the  island  is  nearly  round.  The  northern 
shores  are  high,  rocky,  and  forbidding,  and  are 
bordered  by  vast  numbers  of  rocks  and  hidden 
dangers.  The  southern  shore  is  comparatively 
low. 

Mount  St.  Augustin  was  discovered  and 
named  by  Capt.  Cook,  Ma}'  26,  1778  ;  and  lie 
describes  it  as  having  '  a  conical  figure,  and  of 
very  considerable  height.'  In  1794  Puget  de- 
scribes it  as 

**  A  very  remarkable  mountain,  rising  with  a  uni- 
form ascent  from  the  shores  to  its  lofty  summit,  which 
is  nearly  perpendicular  to  tlie  centre  of  the  island, 
inclining  somewhat  to  its  eastern  side.  .  .  .  Towards 
the  seaside  it  is  very  low,  from  whence  it  rises,  though 
regular,  with  a  rather  hteep  ascent,  and  forms  a  lofty, 
uniform,  and  conical  mountain,  presenting  nearly  the 
same  appearance  from  every  point  of  view,  and  clothed 
with  snow  and  ice,  through  which  neither  tree  nor 
shrub  were  seen  to  protrude ;  so  that,  if  it  did  produce 
any,  they  must  either  have  been  very  small,  or  the 
snow  must  have  been  sufficiently  deep  to  have  con- 
cealed them." 

At  that  time  there  were  native  hunters,  under 
the  direction  of  two  Russians,  hunting  or  liv- 
ing in  the  vipinity  of  the  north-eastern  point  of 
the  island. 

Vancouverlplaced  the  peak  of  this  mountain 

>  Oommiiiiieated\b7  Prof.  J.  E.  Hllgard,  raperintendMut  U.  S. 
ooMt  and  geodetio  si^rvty. 


in  latitude  59""  22" :  Tebenkoff  places  it  in  lati- 
tude 59*^  24'. 

The  i)eak  of  St.  Augustin  is  distant  forty- 
nine  miles  nearl}'  due  west  (true)  fh>m  the  set- 
tlement on  the  southern  point  of  Port  Graham, 
or,  as  it  is  sometimes  called,  English  HarlxMr. 
This  harbor  is  situated  on  the  eastern  side  of 
Cook's  Inlet,  near  Cape  Elizabeth. 

In  connection  with  the  fall  of  pumice-dust 
at  Uiuliuk  on  Oct.  16,  1883,  it  may  be  of  in- 
terest to  observe,  that  the  peak  of  Augustin  is 
over  seven  hundred  miles  to  the  north-eastward 
of  Bogosloff  Island,  off  Unalashka  (see  map). 

About  eight  o'clock  on  the  morning  of  Oct. 
6,  1883,  the  weather  being  beautifully  dear, 
the  wind  light  from  the  south-westward  (com- 
pass), and  the  tide  at  dead  low  water,  the 
settlers  and  fishing-parties  at  English  Harbor 
heard  a  heavj*  report  to  windward  (Augustin 
bearing  south-west  by  west  three-fourths  west 
by  compass).  So  clear  was  the  atmosphere 
that  the  opposite  or  north-western  coast  of  tiie 
inlet  was  in  clear  view  at  a  distance  of  more 
than  sixt}'  miles. 

When  the  heavj-  explosion  was  heard,  vast 
and  dense  volumes  of  smoke  were  seen  rolling 
out  of  the  summit  of  St.  Augustin,  and  mov- 
ing to  the  north-eastward  (or  up  the  inlet) 
under  the  influence  of  the  lower  stratum  of 
wind  ;  and,  at  the  same  time  (according  to  the 
statements  of  a  hunting-party  of  natives  in 
Kamishak  Bay) ,  a  column  of  white  vapor  arose 
from  the  sea  near  the  island,  slowly  ascending, 
and  gradually  blending  with  the  clouds.  The 
sea  was  also  greatly  agitated  and  boiling,  mak- 
ing it  impossible  for  boats  to  land  upon  or  to 
leave  the  island. 

From  English  Harbor  (Port  Graham)  it  was 
noticed  that  the  columns  of  smoke,  as  they  grad- 
ually rose,  spread  over  the  visible  heavens,  and 
obscured  the  sky,  doubtless  under  the  influence 
of  a  higher  current  (probably  north  or  north- 
east). Fine  pumice-dust  soon  began  to  fall, 
but  gentl}',  some  of  it  being  very  fine,  and  some 
very  soft,  without  grit. 

At  about  twent^'-five  minutes  past  eight  a.m., 
or  twenty-five  minutes  after  the  great  eruption, 
a  great  '  earthquake  wave,'  estimated  as  from 
twent^'-five  to  thirty  feet  high,  came  upon  Port 
Graham  like  a  wail  of  water.  It  carried  off 
all  the  fishing-boats  fVom  the  point,  and  deluged 
the  houses.  This  was  followed,  at  intervals  of 
about  five  minutes,  by  two  other  large  waves, 
estimated  at  eighteen  and  fift;een  feet;  and 
daring  the  day  several  large  and  irregular 
waves  came  into  the  harbor.  The  first  wave 
took  all  the  boats  into  the  harbor,  the  reced- 
ing wave  swept  them  bac^  again  to  the  inlet. 
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and  they  were  finally  stranded.  Fortunately 
it  was  low  water,  or  all  of  the  people  at  the 
settlement  must  inevitably  have  been  lost. 
The  tides  rise  and  fall  about  fourteen  feet. 

These  earthquake  waves  were  felt  at  Kadiak, 
and  are  doubtless  recorded  on  the  register  of 
the  coast-survey  tide-gauge  at  that  place. 
Also  the  pumice-ashes  ^U  to  the  depth  of  four 
or  five  inches,  and  a  specimen  of  the  deposit 
was  given  to  the  .tidal  observer  at  St.  Paul. 
It  will  be  interesting  to  compare  these  ashes 
with  those  collected  at  Iliuliuk  on  the  16th  of 
October,  and  which,  ftom  a  confhsion  of  dates, 
were  supposed  to  have  come  fix>m  the  new 
Bogosloff  volcanic  island.  I  am  of  the  opinion 
that  they  came  fix>m  St.  Augustin. 

The  condition  of  the  Island  of  Augustin  or 


distinct  accounts  of  its  eruption  and  sabse- 
quent  appearance;  but  Capt.  C.  T.  Sanda, 
who  was  at  English  Harbor,  gave  tiie  Alaska 
company  a  ftdl  description ;  and  Capt.  Cullie 
of  the  Kodiak  states,  that,  if  there  were  plenty 
of  water  in  the  line  of  rupture,  it  would  be  pos- 
sible for  a  vessel  to  sail  through  (see  fignre). 
At  the  time  of  Capt.  Sands's  observations  the 
low  ground  of  the  island  was  visible,  and 
seemed  to  be  a  vast  crater,  from  which  smoke 
and  fiames  were  issuing. 

But  beyond  all  these  phenomena,  apart  fh>m 
the  volcanic  eruption  and  the  rupture  of  the 
island,  we  have  the  report  of  Capt.  Collie  of 
the  schooner  Kodiak  (from  whom  we  also  ob- 
tain a  statement  in  regard  to  tiie  rupture) ,  who 
approached  the  island  from  English  Harbor  on 


MOUNT  8T.   AUOrSTlN  AFTER  THE  BRI'PTION,  AS   SEEN  BT  CAPT.  CULLIE,  Nov.  1(),  ISW.     a,  TUK  ORIGINAL  OUTLINE. 


Cheniaboura,  according  to  the  latest  accounts, 
is  this :  — 

At  night,  from  a  distance  of  fifty  or  sixty 
miles,  flames  can  be  seen  issuing  from  the  sum- 
mit of  the  volcano ;  and  in  the  day-time  vast 
volumes  of  smoke  roll  from  it.  Upon  nearer 
approach  from  English  Harbor,  it  was  found 
that  the  mountain  had  been  split  in  two  from 
peak  to  base  by  a  great  rupture  extending 
across  it  from  east  to  west,  and  that  the  north- 
ern slope  of  the  mountain  had  sunk  away  to 
the  level  of  the  northern  cliff.  ^  This  is  corrobo- 
rated by  the  statement  of  the  hunting-party  in 
Kamishak  Bay.  Smoke  issued  from  the  peak 
at  a  very  short  diptance  to  the  southward  of 
the  rupture. 

The  party  of  natives  on  Kamishak  did  not 
approach  the  islet,  Ibough  they  gave  clear  and 


Capt.  \ 


Uie*a  account. 


the  loth  of  November,  and  found  that  a  new 
island,  about  a  mile  and  a  half  long  and  seven- 
ty-five feet  high,  had  been  upheaved  in  the  ten- 
fathom  passage  between  Augustin  and  the  main- 
land to  the  westward.  This  passage  is  from 
six  to  eight  miles  wide,  and  was  sailed  through 
b}'  Puget  in  Vancouver's  voyages  of  discovery. 

This  new  island  (also  reported  by  the  hunt- 
ing-party in  Kamishak)  would  appear  to  have 
arisen  during  the  late  volcanic  activity.  It  lies 
to  the  north-westward  of  Chernaboura  Island 
(Augustin),  and  was  distinctly'  seen  from  the 
Kodiak,  as  that  vessel  laj'  ten  miles  to  the 
north-eastward,  and  had  clear  weather. 

To  show  the  violence  of  the  volcanic  con- 
vulsions at  this  time,  two  extinct  volcanoes  on 
the  Alaska  peninsula,  which  are  reported  to  be 
about  west  (true)  from  the  active  volcano  Ei- 
amna  (twelve  thousand  feet  high) ,  had  burst 
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into  activity  ;  and  during  the  day  volumes  of 
Bmoke  were  distinctly  s*!en,  and  columns  of 
flame  at  nig:ht.  Usually,  at  that  season,  Au- 
gustin  and  the  |>eak  are  covered  with  deep 
snow.  On  the  1 0th  of  November,  however, 
when  Capt.  CuUie  approached  the  island,  while 
there  was  a  depth  of  four  feet  of  snow  at  Port 
Graham  (English  Harbor) ,  Mount  St.  Angus- 
tin  was  bare  and  black. 

During  this  same  season,  a  party  of  seven 
or  eight  Aleuts  had  established  themselves  on 
Chernabonra  (Augustin)  Island  to  hunt  the 
otter  during  the  winter.  Two  of  the  women 
refused  to  remain  on  aeoount  of  the  violent 
noises  inside  Mount  St.  Augustin  ;  and  they 
were  taken  to  St.  Paul,  Kadiak.  Since  the 
CToption  no  one  of  this  parly  has  been  seen, 
nor  any  signs  of  their  bidarkas,  although  a 
i^scuing  party  of  natives  had  gone  along  the 
coast  to  learn  of  their  whereabouts.  It  is 
feared,  therefore,  that  they  have  been  de- 
stroyed. In  confirmation  of  this  report  of  the 
native  women,  Capt.  Sands  says  that  he  and 
others  Doticed  that  St.  Augustin  was  emitting 
smoke  as  far  back  as  August;  but  no  other 
signs  were  observed  before  the  heavy  report  of 
Oct.  6. 

Geokge  Da\idson, 
jUsixtant  U>  5.  conH  and  geatfetk  survey. 


THE  COD-HATCHING  EXPERIMENTS 
AT  GLOUCESTER  BY  THE  FISH  COM- 
MISSION^ 

In  the  winter  of  1S78  and  1879  the  Fish- 
commission  at  that  time  having  a  station  at 
Gloucester,  Mass.,  made  very  extensive  ex  per- 
imei»ts  upon  the  hatching  of  certain  salt-water 
fish,  but  more  especially  of  the  eod  (Gadus 
morrhua).  For  years  the  eod  has  been  al- 
most entirely  confined  to  the  deeper  waters 
on  the  coast,  having  been  driven  there  by  many 
muses,  sewerage  being  the  most  proba[>lc  and 
potent ;  and  it  has  been  since  the  discovery  of 
America  that  these  fish,  at  tliat  time  extremely 
abundant  everywhere  along  the  shore,  even  to 
such  an  extent  that  they  could  be  caught 
in  great  numbers  from  any  point  of  rocks, 
have  become  reduced  in  numbers  to  their 
present  comparative  sc^ireeness,  and  at  the 
same  time  driven  from  their  former  haunts  to 
the  deej>er  w^aters.  Taking  into  account  this 
remarkable  decrcfise  in  numbers »  and  change 
of  habitat »  Professor  Baird  conceived  the  idea 
that  the  former  abundance  of  cod  could  in  part 
be  restored  by  means  of  artificial  propagation, 
which  had  proved  so  successlul  with  the  fresh- 
water species  of  fish.     Many  dilllcultics  stootl 


in  the  way,  —  dilliculties  which  had  never  been 
encountered  in  any  previous  experiments. 
The  principal  trouble  whicli  was  experienced 
resulted  from  tlie  floating  of  the  eggs,  and  it 
was  only  after  many  trials  and  numerous  failures 
that  an  apparatus  was  invcnt4?d  whicli  in  part 
prevented  the  eggs  from  cloggmg  the  screen 
placed  over  the  overflow-pipe. 

The  location  for  the  primary  ex|>eriments 
was  fixed  at  Gloucester,  on  account  of  the 
great  industry  of  catching  and  preparing  these 
fish,  which  is  centred  there*  Vessels  and  boats 
arrive  every  day  during  the  winter  mouths, 
1  ♦ringing  ii^  fresh  cod,  man}*  of  them  contain- 
ing spawn.  By  the  request  of  the  commis- 
sioner, such  fish  were  kept  alive  until  they  could 
be  put  bito  the  live-box  at  the  hatchery.  It 
was  also  jxissilile,  and  this  was  the  most  im- 
portant reason  for  the  choice,  to  carry  on  im- 
portant investigations  into  the  natural  liistory 
of  the  deei»-sea  food-fishes,  and  to  gather  valu- 
able statistics  coucerniug  the  fisheries ;  it  be- 
ing imiiossible  to  get  such  information  in  any 
other  place. 

Many  obstacles  arose,  owing  to  the  location. 
A  lemperature  of  30**  F,  is  fatal  to  eod  ;  and, 
as  the  surface-water  in  the  harbor  is  liable  to 
reach  this  point  at  any  time  during  two  or  three 
mouths  of  the  winter,  it  was  necessary  that  the 
car  c^mt Mining  the  live  fish  from  which  spawn 
was  to  be  taken  shotild  be  constanlly  watched, 
and  sunk  to  the  botloui  dtaing  every  cold  snap. 
The  filthiness  of  the  water  caused  by  decaying 
waste  t)ortions  of  fish  thrown  into  the  docks 
—  these  being  common  rece[>tacles  for  all  dirt 
and  refuse  forrneti  by  tlie  dressing-process  — 
was  such,  that,  even  after  tlie  most  careful  filter- 
ing, the  water  was  in  a  decidedly  impure  con- 
dition. The  north-east  stoJ^ns  so  prevalent 
on  the  Massachusetts  coast,  especially  during 
winter,  kept  the  water  in  a  roiled  condition  for 
a  greater  part  of  the  time ;  so  that  when  it 
reached  the  aquaria,  although  a  great  part  of 
the  mud  had  been  filtered  out,  still  the  mudi- 
ness  was  apparent.  Such  n  condition  could 
not  be  other  than  an  uu health)*  one  for  young 
fish  whose  parents  had  been  accustomed  to  the 
clear,  cool,  outer  waters.  When  there  were 
no  storms,  the  great  rise  and  fall  of  tide, 
about  eleven  feet,  sutUcetl  to  keep  the  finer 
mud  in  constant  circulation.  But,  notwith- 
standing these  nimierous  obstacles,  over  one 
million  and  a  half  young  cod  were  successfully 
hatched,  and  placed  in  the  clearer  waters  of 
the  outer  harbor  at  Gloucester.  On  account 
of  the  impurity  of  the  water  even  there,  and 
the  adverse  conditions  under  which  they  were 
hatched,  it  wa?^   scarcely  expected   that  any 
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practical  increase  in  the  number  of  cod  would 
be  noticed  as  the  result  of  these  exi)eriment8. 
However,  the  results  obtained  proved  conclu- 
sively, that  if  carrie<l  on  under  favorable  cir- 
cumstances, and  with  the  experience  gained 
at  Gloucester,  hatching  deep-sea  fish  could 
be  successfully  engaged  in,  and  made  a  great 
success.  It  was  with  this  belief  that  an  ap- 
propriation was  obtained  from  Congress  for 
building  the  extensive  hatching  houses  and 
basins  which  are  in  progress  of  erection  at 
Wood's  I  loll,  Mass.  Here  the  harbor  is  ver^' 
pure,  there  being  no  city  emptying  its  refuse 
into  the  immediate  waters.  The  bottom  is  com- 
posed of  clean  sand ;  while  the  water  is  pure 
and  not  too  cold,  receiving  an  offshoot  of  the 
Gulf  Stream,  instead  of  the  Labrador  current, 
as  is  the  case  at  Gloucester.  Here  the  tides, 
although  forming  swift  currents  by  the  ix)uring 
of  immense  quantities  of  water  througii  narrow 
outlets,  rise  but  two  feet,  which  is  a  decided 
advantage.  Within  forty  miles  of  the  hatchery, 
fish  can  be  caught  in  sufficient  abundance  to 
suppl}'  the  wants  of  the  commission  ;  and  it  is 
to  be  expected  that  results  of  great  importance 
will  be  obtained  by  hatching  and  placing  young 
food-fish  in  the  water  at  various  ^x)ints  along 
the  New-England  coast. 

For  at  least  a  year,  reports  have  been  prev- 
alent to  the  effect  that  small  cod  belonging  to 
the  deep-sea  species  have  been,  and  are  at  pres- 
ent, very  abundant  in  the  harbor  at  Gloucester. 
In  order  to  find  out  definitely.  Professor  Baird 
asked  me  to  inquire,  and  collect  specimens  if 
possible,  while  I  was  at  Gloucester,  in  October. 
I  ascertained,  that,  since  the  winter  of  1882, 
'silver-gray  cod'  (G.  morrhua)  have  been 
caught  in  abundance,  and  of  just  the  size  that 
the  artificially  hatched  fish  would  naturally  be 
at  this  time.  Not  only  are  cod  obtained  in  the 
outer  harbor  by  the  fishermen,  but  even  in  the 
impure  waters  of  the  extreme  inner  harbor, 
where  the}'  are  frequently  caught  by  boys  fish- 
ing for  fiounders.  A  specimen  taken  in  this 
manner  was  found  b}'  Capt.  Collins  in  the  taxi- 
dermist's store,  and  forwarded  to  Professor 
Baird.  It  proved  to  be  the  true  deep-sea  cod. 
One  fisherman,  while  obtaining  bait  for  his 
lobster-pots,  during  the  earl}'  spring  of  1883, 
frequently  caught  as  many  as  a  hundred  pounds 
of  these  fish  in  a  single  catch.  This  same 
fisherman  informed  me  that  at  least  three  or 
four  generations  were  plainly  distinguished, 
the  smaller  being  much  more  abundant.  From 
only  one  other  point  along  the  coast  was  I  able 
to  find  this  species  of  cod  reported  in  the  shal- 
low water.  A  school  was  encountered  by  a 
Gloucester  vessel  close  in  by  Mount  Desert, 


and  fourteen  barrels  obtained.  They  all  meaa- 
ured  within  an  inch  or  two  of  fourteen  indies, 
— just  the  size  of  those  reported  from  Glouces- 
ter, and  exactly  as  long  as  the  specimen  ob- 
tained from  that  localit}'.  I  obtained  two 
specimens  from  the  Blount  Desert  school,  which 
are  at  present  in  the  National  museum.  Here 
we  find,  in  a  limited  area,  great  numbers  of  a 
fish  now  inhabiting  only  the  deeper  waters; 
this  fish  for  many  years  having  been  a  total 
stranger  to  the  locality  in  which  it  is  at  present 
so  abundant,  and  not  found,  so  far  as  is  known 
after  many  inquiries,  in  other  similar  places, 
>vith  but  a  single  exception.  The  oldest  and 
most  observing  fishermen  never  remember  a 
similar  instance ;  and  all  come  to  the  conclu- 
sion, that  they  are  the  result  of  the  hatching 
operations  in  1879,  those  from  Mount  Desert 
being  but  a  small  portion  of  the  larger  school 
migrating  from  their  given  home.  Certainly- 
other  than  natural  causes  must  be  looked  for 
to  explain  this  sudden  increase  in  a  small,  un- 
favorable localit}' :  so,  as  a  very  convenient  and 
satisfactory'  explanation  is  found,  with  evidence 
to  back  it,  we  will  say  with  the  fishermen, 
'These  must  be  Fish-commission  cod.'  They 
will  of  course  migrate  in  time ;  for  it  is  haidly 
to  be  exixjcted  that  the}'  will  return  to  their 
first  home  after  once  finding  purer  water  out- 
side. 

Undoubted  good  must  come  of  the  future 
operations,  for  millions  and  millions  of  eggs 
which  would  otherwise  be  siK)iled  will  be 
hatched ;  the  young  reared,  and  placed  in  the 
water  to  live  and  reproduce ;  and  thus  the 
waters  will  become  restocked  with  a  species  of 
fish  which  is  growing  scarcer  every  year  with 
frightful  rapidity.  These  unexpected  results 
of  the  experiments  prove  beyond  a  doubt  that 
even  deep-sea  fish  can  be  kept  under  control 
by  the  same  means  that  the  stock  of  river-fish 
is  regulated. 

While  at  Gloucester,  Professor  Farlow,  by 
request  of  Professor  Baird,  investigated  the 
nature  of  the  so-called  '  reddening  '  of  salted 
cod,  which  caused  such  ravages  during  the 
warm  months,  with  the  idea  of  furnishing  a 
remedy.  This  peculiar  '  reddening  '  was 
found  to  be  caused  by  an  alga  (Clathrocystis 
roseo-persicina)  which  was  abundant  on  the 
marshes  near  Gloucester.  In  many  of  the 
fish-houses  the  alga  was  present  in  large  quan- 
tities on  the  walls,  on  the  flakes,  and  even  in 
the  vessels,  probably  having  been  introduced 
there  by  the  fishermen  on  their  clothes,  or 
fVom  the  mud  on  their  boots.  Furthermore,  it 
existed  to  a  considerable  extent  in  the  Cadiz 
salt,  which  was  used  in  preference  to  Trepani 
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suit  on  account  of  tlie  cheapness  of  the  fanner. 
Trepani  was.  on  tlic  contrary-,  found  to  contain 
very  little.  Dr.  Farlow  a<1vocattxl  that  the  walls 
and  all  the  wood- work  be  scraiJcd,  and  washed 
in  hot  water  to  kill  the  plant,  and  that  painted 
wooil  be  used  in  preference  to  the  rough  natu- 
ral walls  in  order  to  atibrd  fis  liltle  room  as 
possible  for  Uje  Clatlirocysti^  to  lodge  itself. 
He  further  advised  that  Trepani  salt  be  used 
instead  of  Cadiz.  A  inimber  of  fish-<lealers 
have  adopted  his  suggestion  in  regard  to  the 
salt,  and  they  all  inform  me  that  for  two  sum- 
mers not  a  single  fish  ban  been  lost  l>y  '  red- 
dening.* The  wot>d-work  contained  the  plant ; 
and  ill  warm  weather  old  butts  turned  red  on 
the  outside,  while  the  new  une»,  in  wliieh  no 
pickle  made  fiom  Cadiz  salt  Ijad  been  kept, 
remained  perfectly  intact.  The  fish  saved  by 
this  means  more  than  paid  for  the  ditterenee 
in  price  between  tlie  two  salts.  Trepnni  salt 
seems  to  prevent  the  rapid  growth  of  llie  plant, 
while  Cadiz  rather  favors  it»  Here,  as  in  many 
other  cases,  we  see  that  a  little  seientilic 
thought  will  accomplish  that  which  would  never 
be  brought  about  without  it. 

Haij*h  S.  Tauu, 


MUSEUMS    OF   NATURAL    HISTORY   IN 
THE    UNITED   STATES  A 

Tbe  slate  of  Its  public  museums,  l&lioratorieii,  nnrl 
other  scientidc  institutions,  gives  a  very  reliable  rneas- 
ure  of  the  appreciation  and  culture  of  science  by  a 
nation.  We  are  often  inclined  to  consider  Americn 
as  a  country  where  nioney-niaking  suppresses  all  otlier 
Interests,  where  learning,  art,  poetry,  — In  one  word, 
all  the  finer  manifestations  of  ihe  human  miud»  — 
can  enjoy  even  a  poor  existence  only  in  a  few  places, 
and  find  in  general  very  unfavoraMe  i:nmnd.  One, 
however,  who  has  had  an  upport unity  of  carefully 
obflerving  American  literature  during  recent  years, 
coidd  certainly  not  help  seeing  its  iiitellectual  activi- 
ty j  most  of  all,  perhaps,  in  the  case  of  the  sciences, 
they  lieing  intimately  connected  with  practical  Iffe, 
and  among  these  especially  those  of  geology  and  pale- 
i»Dt<»[ogy.  Most  of  the  stiilcs  created  geological  sur- 
veys for  the  investigation  of  the  country,  and  the 
puhticatton  of  mapii  and  oilier  results:  the  general 
gDvernmeut  extended  thi^se  investigations  to  the  ter- 
ritories. The  elegant  puhllcati**ns  of  these  geographi- 
cal and  geological  institutions,  distributed  with  the 
greatest  Ubei-ality^  form  already  a  library  which  con- 
Uins  infonaallon  of  the  greai*>st  value  concerning 
the  vast  country  of  the  United  Slates. 

We  have  often  enough  heanl  that  they  were  found- 
ing public  museums  in  America,  and  that,  together 
with  their  indigenous  treasures,  they  were  desiroui 
of  olitalnltig  the  material  of  the  old  world  for  com- 

»  lly  Prof.  K.  A.  Zittil  (>f  iho  linWrnUy  of  Munich.  Trnn*- 
1ai«tl  from  thi»  *ii[iptoniriii  to  the  Atl^emfint  t^itnng  of  iJvc.  Itt, 


parison,  if,  as  now  an*!  then  huppcnt  d,  a  vahialde 
private  collection  had  In  mak*-  itn  way  across  the 
ocean.  It  would  foinn  a  h>ng  Mist  of  tlie  nussing,' 
should  we  enumerate  all  the  valuable  scientific  ob- 
JQCtSf  which,  during  the  last  thirty  y<?ar5,  have  gone  to 
America  from  Gernuiny  alone.  Tiw  contributions  of 
England  and  France  towards  the  en  rich  me  lit  of  tlie 
transatlantic  museums  are,  of  course,  nnt  less.  But, 
in  spite  of  all  ttii^,  the  American  museuuKS  are  hardly 
known  among  us.  While  among  the  eminent  k^arned 
men  of  America  Ihert*  are  only  a  very  few  who  have 
not  travelled  in  Europe  at  lea^t  once,  the  new  world 
is  usually  not  studied  with  the  ?^anie  care  by  the 
learned  men  of  the  mother^coiintries.  The  Ameri- 
cans, however,  have  begun  to  make  their  tr«  osures  in 
natural  science  acceST^lble  tn  tbe  public,  as  well  as  to 
tbe  specialist,  in  a  way  which  in  muuy  respects  de- 
serves admiration  and  fuu'lation. 

The  following  observations  on  some  of  the  most 
prominent  museums  of  natural  history,  made  during 
a  short  stay  in  North  Araenca,  will  undoubtedly 
prove  to  iMi  incomplete,  one-sided,  autl  pt.rbaps  in 
many  respects  even  inaccurate.  Their  main  object  is 
merely  to  call  tbe  attention  to  ibose  instil utions  more 
carefully  iban  has  biiherto  been  dune. 

Up  to  the  middle  of  this  century,  Philadelphia  was 
at  the  head  of  scientific  investigation  in  America; 
and  even  to-day.  when  the  principal  clfy  of  Pennsyl- 
vania has  almost  lost  its  leading  positi*>n,  a  visit  at 
the  fine  muwenm  of  natural  hl?5tory  will  Mmw  every- 
where the  traces  of  a  celebrated  \y.\st,  ami  of  a  com- 
paratively old  civilization.  Among  all  tlie  larger 
museums  of  North  America,  the  nuiseum  of  Phila- 
delphia shows  the  strongest  Eur(»i»ean  influence  in  Its 
whole  organization,  and  In  I  lie  armntiement  of  the 
collections-  The  bandsonie  building  br]i*nging  to 
the  Academy  of  natural  science?i  is  in  the  I'cntre  of 
the  city,  near  one  of  thosir  beautiful  sqtiares  full 
of  trees  which  are  the  pride  of  Pbiladelphiii.  The 
first  floor  contain?^  a  deb  library,  the  meeting-rooms 
of  the  academy,  rooms  for  officials  and  for  special 
liiveEitigators.  The  ctdlecHons  are  in  the  upi>er  part 
of  the  building,  iti  one  large  hall  surrouniled  by  wide 
galleries.  Stuffed  mammJilw,  skeletons,  and  several 
large  fossil  vertebrates  occupy  the  centre  of  tbe  vast 
room.  Among  them  a  fossil  gigantic  sattrtan,  with  its 
Mtrong  hlml-legs  and  short  fore-legs,  is  conspicuous 
by  its  enormous  size.  Tbe  bones  which  were  found 
at  Ibe  *Hopkinft*  fann  in  New  Jersey,  and  which 
furnislied  tlie  material  for  the  restored  skeleton  of  the 
Uadrosaurus,  have  been  well  t»repared,  and  are  now 
kept  in  j»bo\v-ease»  ne.ir  by,  togetlier  with  tbe  rem- 
nants of  another  gigantic  fossil  lacertian  (Laelaps), 
and  together  with  the  nearly  complete  skeleton  of  au 
Elasmosaurus,  found  in  the  chalk  of  Kansas,  which 
hiis  much  resemblance  to  Plesiosaurus.  The  resto- 
ration of  the  lladrosaums  was  made  before  the  time 
of  Marsh's  great  discoveries,  ami  In-fore  tbe  twenty- 
four  skeletons  of  Iguanodons  had  been  found  near 
Bemiasart  in  Belgium.  We  must  therefore  not  too 
severely  criticise  a  few  errors  made  by  tiie  restoi-er  in 
the  restoration  of  the  missing  parts.  By  the  pur- 
chase of  the  collection  of  birds  from  the  famous 
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ornithologist,  Gould,  Philadelphia  got  a  fir^t-class 
ornithological  museum.  For  craniologists,  Dr.  Mor- 
ton's collection  of  about  twelve  hundred  skulls  is  of 
interest.  The  collection  of  recent  shells  is  said  to  be 
second  in  completeness  only  to  that  of  the  British 
museum,  and  is  rich  in  originals  used  in  the  publica- 
tions of  a  large  number  of  active  scientific  men  In 
Philadelphia. 

Through  Professor  Joseph  Leidy,  the  director  of 
the  museum,  Philadelphia  was  the  first  place  to  pro- 
cure the  remains  of  fossil  mammals  from  the  terri- 
tories of  Wyoming,  Dakota,  and  Nebraska.  By  this 
excellent  savant,  attention  was  called  to  those  inex- 
haustible treasure-houses  in  the  far  west  from  which, 
since  that  time,  a  whole  world  of  marvellous  fossil 
animals  has  been  unearthed.  The  interest  of  the 
specialist  will  be  attracted  by  Professor  Gabb's  col- 
lections made  in  California  and  Nevada,  and  by  the 
petrifactions  from  the  tertiary  formation  in  Georgia 
and  Alabama.  The  museum  is  also  rich  in  Euro- 
pean objects. 

The  interior  arrangement  is  simple  but  practical. 
Sometimes  the  show-cases  are  rather  crowded,  and 
stand  so  near  together  that  the  light  is  not  every- 
where sufllcient,  in  spite  of  the  high  windows  on  all 
sides  of  the  hall.  Already  in  this  comparatively  new 
building  there  is,  as  in  nearly  all  European  museums, 
a  lack  of  space. 

Naturalists  will  not  leave  Philadelphia  without  hav- 
ing seen  Prof.  E.  D.  Cope's  celebrated  collection 
of  fossil  vertebrates.  During  my  stay  in  Philadelphia, 
this*  indefatigable  investigator  was  in  New  Mexico  in 
order  to  continue  the  exhumations  with  which  he 
now  has  been  occupied  for  many  years  at  a  heavy  ex- 
pense, and  with  much  personal  hardship.  Very  soon 
his  elegant  house  in  Pine  Street  became  too  small 
for  the  collected  treasures,  the  house  next  to  it  had 
to  be  bought,  and  now  it  is  filled  from  top  to  bottom 
with  fossil  bones.  And  again  no  space  was  left:  the 
larger  specimens,  tlierefore,  had  to  be  placed  in  the 
cellars  of  a  public  building.  Mr.  Wortman,  a  former 
pupil  and  assistant  of  Professor  Cope,  was  my  amia- 
ble and  well-informed  guide  through  this  improvised 
museum,  where  almost  all  the  rooms  are  filled  nearly 
up  to  the  ctfilingwith  cases,  slielves,  drawers,  trunks, 
and  boxes,  where  one  finds  piled  on  the  floor,  or 
along  the  walls,  enormous  skulls  of  mastodons  and 
Dinocerata,  or  bones  of  gigantic  saurians,  and  where 
the  visitor's  eyes  are  delighted  with  several  complete 
skeletons  of  mammals  still  remaining  in  their  stony 
matrix.  Besides  a  number  of  forms  already  known 
by  way  of  pictures  or  descriptions,  one  may  see  here 
the  remnants  of  several  hundred  fossil  vertebrates  of 
which  we  in  Europe  know  hardly  more  than  the 
names.  Comparing  the  fossil  mammals  of  the  Paris 
basin  with  those  found  in  North  America  in  strata 
of  the  same  period,  we  discover  a  striking  difference 
between  the  two  faunas. 

The  regions  of  geographical  distribution  for  verte- 
brates were  just  as  sharply  limited  during  the  tertiary 
period  as  nowadays.  ^  This  is  the  reason  why  we  find 
a  nearly  inexhaustibl^^  abundance  of  new  orders  and 
species  in  the  so-calleA  Bad  I^nds  of  western  Amer- 


ica. Professor  Cope  is  one  of  the  most  eminent  an- 
thorities  of  our  time  in  comparative  anatomy  and 
paleontology :  he  has  bought  the  fine  osteologica]  col^ 
lection  of  Hyrtl  at  Vienna,  and  is  now  busy  in  editing 
an  extensive  work,  in  which  he  intends  to  give  de- 
scriptions, as  well  as  pictures,  of  the  numerona  foeall 
mammals  discovered  by  him. 

While  Philadelphia  has  the  oldest  museum  of  North 
America,  Washington  is  arranging  the  newest  one. 
In  the  elegant,  beautifully  situated  capital  of  the 
country,  with  its  wide  and  clean  but  hardly  animated 
streets,  with  its  vast  parks  and  magnificent  ediflcee» 
the  visitor  will  be  surprised  to  find  unfinished,  not 
only  the  Washington  monument,  but  also  vuloaB 
other  edifices.  But  if  once  all  the  enterprises  which 
are  now  going  on  are  finished,  Washington  will  he 
one  of  the  most  beautiful  cities  of  the  world.  Not 
far  from  the  simple  home  of  the  President  there  is 
a  park  of  about  fifty  acres,  in  which  we  find  most 
imposing  public  buildhigs,  among  them  the  grfen- 
houses  of  the  botanical  garden,  the  Smithsonian  in- 
stitution, and  the  National  museum.  The  latter  is 
in  a  palace  of  red  sandstone.  The  interior  of  the 
tasteful  building,  in  Normano-Gothic  style,^  contains 
in  the  centre  a  dome-like  hall  two  hundred  feet  long, 
where  various  collections  in  a  somewhat  strange 
mixture  are  accommodated.  Large  glass  cases  with 
stuffed  animals  arc  put  together  with  Indian  curi- 
osities, models,  and  relief-maps,  together  with  sam- 
ples of  building-materials  and  ores.  Part  of  the  hall 
and  a  wing  of  the  building  are  given  to  the  geo- 
logical survey.  In  the  other  wing  we  find  the 
excellently  arranged  prehistoric  and  ethnographical 
collection,  under  the  direction  of  our  countryman 
Karl  Rau.  The  great  variety  of  the  tools  and  weap- 
ons made  of  stone,  still  used  among  some  Indian 
tribes,  which  are  exhibited  here,  is  hardly  less  re- 
markable than  the  ability  with  which  these  savages 
work  the  brittle  material.  In  this  respect  the  Amer- 
ican autochthones  have  undoubtedly  attained  a  higher 
civilization  than  the  inhabitants  of  Europe  during 
the  stone  period.  For  the  present,  the  National  mu- 
seum, as  a  whole,  can  be  considered  merely  as  the 
beginning  of  a  museum  of  almost  universal  charac- 
ter; but,  with  the  enormous  means  which  are  at  the 
disposal  of  the  central  government,  it  needs  only  a 
few  influential  and  energetic  men  to  develop  great 
things  out  of  this  promising  germ. 

A  glance  at  the  growth  of  the  American  museum 
of  natural  history  in  New  York  shows  what  energy, 
and  readiness  to  sacrifice,  may  accomplish  within  a 
few  years.  In  January,  1809,  a  few  scientific  friends 
met,  and  decided  to  found  in  New  York,  the  metrop- 
olis of  North  America,  a  museum  of  natural  his- 
tory, which  was  to  correspond  with  the  means  and 
the  importance  of  this  city,  and  to  give  its  inhabit- 
ants an  opportunity  for  recreation  and  instruction. 
Within  a  few  weeks  forty-four  thousand  dollars  were 
subscribed.  Out  of  this  money  the  collection  of  birds 
made  by  Prince  Maximilian  of  Wied  was  bought. 
Many  other  objects  were  given ;    and  very  soon  the 

1  The  writer  has  here  confiiHcd  the  SinlthMonian  and  i 
buildings. 
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halls  of  ail  firimiry,  :i*f^i^iiril  by  rlie  city  to  ilie  mntny- 
ma,  proved  to  b<?  too  small.  Ttiercupou  the  trustees 
thougLt  of  Imviiig  a  home  of  its  own  for  their  collec- 
tions ;  and  to  that  eml  the  city  guveniruent  not 
onlj  gave  Manhftttim  Sijuai-e,  an  estate  of  i-'ighteeii 
acre*  fttid  a  (juartiM-,  in  the  immediate  vicinity  ot 
Central  Park,  hut  iilso  rlecreed  the  necessary  means 
for  the  projected  building. 

In  Jime*  1874,  the  corner-stone  was  laid»  in  the 
presence  of  Presidorit  Grant,  the  governor  uf  Uit* 
state,  the  mayor  <if  the  city,  and  a  number  of  promi- 
nent pensouB  from  IJoeton  and  New  Haven,  Aseju-ly 
as  December,  m77,  the  large  fire-proof  building*  con- 
sisting of  nothing  but  .%toiie  and  iron,  wns  finished 
f>o  far  that  it  w;us  possible  to  transfer  the  collections, 
and  to  make  them  ucce-%sible  to  the  public,  To-<l»y 
the  muBt^um  is  already  filled  to  such  an  extent,  that 
the  trustees  ask  for  three  huiidred  thousand  dollars 
more^  in  order  to  put  up  an  tuMitional  building  of  the 
same  size.  In  regard  to  the  excellent  adaptation  of 
the  building  to  its  purposes,  and  also  in  regard  to  tlie 
practical  interior  arrangenienl,  the  New-York  muse- 
um deserves  to  b«*  called  a  model  institution.  The 
exterior  of  the  red-brick  buildini?  is  without  any  or- 
lamentation.  The  entrance  at  the  narrow  side  loads 
to  the  b;i$ement:  the  large  staircase  is  opposite. 
Each  floor  contains  I)e8ides  one  single  large  hall  uf 
a  htindred  and  seventy  by  sixty  fert,  unty  a  few  smull 
laboratories  near  the  stairs.  Wide  and  high  windows 
on  both  $ides  furnish  plenty  of  light.  Between  them 
th«  walls  have  o|»ening»like  loopholes,  through  which 
the  interior  of  the  case*,  which  are  tn  a  rectangu- 
lar |>o»iliun  agaiui^t  the  side-walls,  get  the  necessary 
light.  The  wide,  weH-ventihited  halls,  provided  witli 
heating-apparatus  ,^tid  gas,  make  a  grand  irupresNiton. 
On  all  the  floorH  the  main  cases  are  arranged  in  the 
same  way,  and  are  of  the  same  size;  so  that  it  would 
l>e  easy  to  move  the  contents  of  one  hall  Into  an- 
other. The  rooms,  as  well  as  the  cases,  arc  well  pro- 
tected against  dusL  The  cases  are  made  of  Iron: 
their  doors,  of  a  single  pane  of  glass.  The  tasteful 
and  appropriate  furnishings  eon-espond  with  the  con- 
tents. In  the  basemetit  there  is  a  rather  small  col- 
lection of  mammals.  We  do  not  see  here  those  shabby 
skins,  half-destroyeil  by  moths,  nor  those  ilbshaped, 
four-legged  straw  bags  which  di»»tigure  so  many  mu- 
seums of  older  date.  Every  thing  is  new  and  clean; 
and  some  groups  —  as»  for  example,  {hv^  family  of 
orang-outangs,  or  the  Ornithorhynclius*  wilh  lis  sur- 
roundings —  may  well  be  called  pictures  b«irrowe<l 
from  nature.  The  colleclimi  of  birds  on  the  first tloor 
deserves  similar  praise.  The  laymen  will  be  |i|ea>ed 
with  the  birds  of  paradise,  the  macaws,  the  parrots, 
and  the  humming-birds,  which  di>play  here  the  l>eau- 
ty  of  their  feathers.  The  ball  of  the  first  floor  is 
thirty  feet  high,  with  a  wide  gallery,  forming,  so  to 
iipeak.  a  floor  fur  itself,  with  its  own  windows.  Hen^ 
we  find  a  rich  ethtiographic  and  preliistoric  collec- 
tion, American  objects  predominate;  but  there  is 
no  want  of  foreign  nmterial  for  compailson,  and  es- 
pecially one  interested  in  the  European  stone  pericnt 
eouJd  find  here  very  many  vnluable  things.  The  next 
floor  contains  the  geologico-paleontologlcal   and  the 


mijicralogical  collection'!  Th#  nucleus  of  this  divis- 
ion is  a  collection  bought  for  sixty-eight  thousand 
dollars,  from  Prof.  J.  Hall  in  Albany,  the  Nestor  of 
AmericJin  geologists.  The  typical  objects,  as  given 
in  Hairs  voluminous  work  on  the  slate  of  New  York, 
are  arranged  here  in  a  way  that  affords  an  excellent 
view  of  the  whole:  and  I  do  tiot  think  that  the  enor- 
mous mass  of  p.ileo/.oic  petrifactions  of  America  is 
better  exhibited  in  any  other  museum.  On  the  high- 
est  floor  there  is  a  lil>rary,  a  hall  for  public  lecture*, 
laboratories,  and  a  number  of  rooms  for  various  spe- 
cialists and  their  private  collections.  A  freight- 
elevator  runs  from  the  cellar  to  the  highest  floor  in 
un  American  inuseuTii,  as  a  matter  of  course. 

If  we  consider  wh:it  1ms  been  done  in  New  York 
within  less  than  tifteen  years,  we  have,  Indeed,  to 
admire  the  energy  of  the  superintendent,  Prof,  A.  S, 
HJckmore.  He  not  only  knew  how  to  get  some  of  the 
richest  and  most  intluential  citizens  Interested  in  his 
work,  but  also  formed,  with  the  means  at  his  diajxisal, 
an  institution  unrivalled  in  many  respects.  The 
American  museum  of  natural  history  is  open  to  the 
public  dally ;  and,  on  an  average,  about  fifteen  thou- 
sand persons  a  week  make  use  of  this  privilege.  The 
city  of  New  York  pays  to  the  museum  annually 
fifteen  thousand  dollars.  All  the  expenses  above  that 
are  paid  by  subscription.  Should  the  plan,  as  exhib- 
ited in  the  basement,  be  carried  out,  the  museum 
uolud  hi^ve  twelve  buildings  of  the  size  of  the  present, 
which,  together  witli  six  connecting  wings,  would 
cover  the  whole  of  Manhattan  Square,  An  enormous 
cupola  would  ft  Mill  I  he  centre  of  the  whole.  Then 
New  York  would  decidedly  have  the  largest  museum 
of  natural  history  in  the  world. 

The  museum  of  the  stale  of  New  York,  at  Albany, 
is  on  a  smaller  scjile.  This  institution  has  been 
founded  by  the  celebnite<l  geologist,  .1.  Hall.  During 
fifty  years  (tf  investigalion  he  bus  unearthed  the 
geolngtcal  and  fialeontologicnl  treasures  of  his  slate; 
and,  besides  a  private  collection,  he  has  created  a 
public  museum,  where  the  products  of  the  state  of 
New  York  are  exhibited  In  a  fine  arrangement.  In 
Germany  we  have  only  one  local  eolledion,  the 
'  Wtirttembergtsche^  landcs  museum,'  ai  Stuttgart, 
which  is  ahejid  of  the  museum  of  the  state  of  New 
York  in  rei^ard  to  ^rrniigenjeiit  and  conipleteness. 

For  study  ami  investigations,  tlie  ciipital  of  thit 
state  of  New  York,  with  its  unpleasant  political  life, 
\fi  not  a  very  favorable  place.  The  univer?iity  (owns 
of  Now  Haven  and  Cambndge  are  fur  better  homes 
for  intellectual  cult  ire  in  North  America.  There  is 
no  bettf'r  Introduciion  into  society  th»n  a  diploma 
from  Yale  or  Harvard.  These  universities  are  partly 
Imitations  of  English  colleges,  partly  of  Gemian 
institutions;  and  for  decades  there  have  been  first- 
class  learned  men  among  their  teachers.  The  scien* 
tific  life  of  America  is  under  the  influence  of  these 
universities  and  these  independent  corxK)ration8  are 
so  popular  that  they  receive  considerable  legacies 
nearly  every  year.  The  nutnerous  handsome  build- 
ings of  Yale  college  at  New  Haven  show  the  wealth 
of  this  institution.  Among  the  simple  dormitories 
and   buildings   for   kcture-rooais,    the   musoum    of 
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natural  liistory  attracts  the  attention  by  its  height 
and  a  Hue  (Jotliic  front.  It  owes  its  existence  to  a 
cjift  of  Peahody,  the  well-known  philanthropist.  Tlie 
first  story  is  occupied  by  a  collection  of  minerals 
most  excellently  arranged,  by  the  private  laboratories 
of  Profj^ssors  Dana  and  Brush,  and  by  lecture-rooms 
and  common  lahonatories.  The  middle  floor  contains 
the  geological  and  paleontological  collection.  The 
highest  floor  contains  collections  for  zoology  and 
prtdiistoric  ethnography. 

The  centre  of  interest  at  New  Haven  is  a  collection 
of  fossil  vertebrates  founded  by  Pn^f.  O.  C.  Marsh. 
Not  only  the  whole  first  story,  but  also  cellar  and 
attic,  are  filled  with  fossil  bones.  Long  rows  of  piled- 
np  boxes  contain  the  paleontological  treasures. 
Only  a  very  strict  order  makes  it  possible  to  find 
every  thing  in  these  crowded  rooms,  where  a  number 
of  assistants  are  busy  in  preparing  and  combining 
the  objects  which  so  often  arrive  in  fragments.  In  a 
small  additional  building  a  German  mo<leller  forms 
casts  of  the  finest  specimens,  and  afterwards  these 
casts  are  sent  with  the  greatest  liberality  to  American 
and  foreign  museums.  To  a  large  extent,  the  Peabody 
museum  owes  its  fine  condition  to  the  self-sacrificing 
activity  of  Professor  Marsh. 

What  at  the  beginning  of  this  century  Cuvier  did 
in  Europe  for  the  knowledge  of  antediluvian  ver- 
tebrates, has  been  done  in  America  by  Professor 
Marsh,  and  his  not  less  active  rival  Professor  Coi>e 
in  Philadelphia.  The  great  variety  of  fossil  verte- 
brates in  America  corresponds  with  the  vastness  of 
the  country.  Wiole  cartloads  of  bones  have  been 
dug  out  in  the  Bad  Lands  of  the  far  west:  they  were 
carried  on  the  backs  of  mules  hundreds  of  miles,  be- 
fore they  reached  the  railroads  which  brought  them 
eastward.  For  months  Professor  Marsh  and  his 
assistants  were  camping  in  the  reservations  of  the 
Indians,  protected  by  an  escort  of  cavalry.  With  the 
great  chiefs  of  the  Sioux,  *  Bed  Cloud,'  *  Red  Dog,' 
he  used  to  smoke  the  pipe  of  peace:  against  others 
he  had  to  defend  himself,  revolver  in  hand.  Pro- 
fessor Marsh's  collection  of  fossil  remahis  of  verte- 
brates, brought  together  within  about  fifteen  years, 
is  not  less  comi)lete,  and  not  inferior  in  value  to  the 
collection  of  the  British  museum  in  London.  It  is 
infinitely  more  than  all  the  material  ever  seen  and 
studied  by  Cuvier  during  his  whole  life.  During  my 
visit  at  New  IIav(*n  there  were  about  twenty-five 
gigantic  skulls  of  Dinocerata  in  the  professor's  lab- 
oratories. Several  lithographers  were  occupied  in 
making  plates  for  the  publications  in  which  the  fossil 
mammals  and  reptiles  of  America  will  be  described. 
In  an  adjoining  room  a  whole  series  of  teeth,  and 
bones  of  the  foot,  Illustrate  the  development  of  the 
horse  species.  Though  the  Indians  made  the  ac- 
(luaintance  of  the  horse  only  through  the  Spanish 
*  couquistadores,'  there  is  no  country  where  remains 
of  antediluvian  horses  are  so  often  found  as  in 
America.  A  series  of  fossil  species  shows  the  changes 
which  the  ancestors  of  the  horse  underwent,  before 
the  present  ijpQ  of  the  solid  ungulate  was  attained. 
Europe,  also,  has  some  of  the  intermediate  forms, 
but  not  so  many.    The  American  predecessors  form  a 


nearly  uninterrupted  serle*.  From  the  enonnoua 
mass  of  antediluvian  mammals  I  can  mention  here 
only  the  oldest  forms  from  Jura  and  tertiary  strata, 
which  have  been  <li8Covered  lately  in  America.  Up 
to  that  time  we  knew  only  several  lower  jaws  found 
in  England,  and  a  few  teeth  from  the  keuper  of 
Wurttemberg. 

Professor  Marsh  has  brought  from  Wyoming  rem- 
nants of  at  least  three  hundred  specimens,  and  not 
only  lower  jaws,  but  also  skulls,  and  other  parts  of  the 
skeleton.  They  belong,  without  exception,  to  little 
marsuplal-llke  species,  usually  of  the  size  of  a  rat  or 
squirrel.  In  contrast  wiih  these  dwarfish  forms,  the 
reptiles  of  the  Jura  and  chalk  formations  excel 
usually  by  their  gigantic  size;  and  it  is  just  the 
largest  and  the  clumsiest  of  them  that  show  a  re- 
markable combination  of  reptilian  and  avian  pecul- 
iarities. New  Haven  has  the  largest  collection  of 
such  dlnosaurlans.  There  you  may  see  a  complete 
skeleton  of  the  curious  Brontosaurus,  —  an  animal 
with  a  small  head,  a  long  neck,  long  tail,  high  hind- 
legs,  and  short  fore-legs. 

The  upper  part  of  the  femur  of  the  gigantic  Atlan- 
tosaurus  is  about  twice  as  long  as  the  corresponding 
bone  of  an  elephant.  The  curious  Stegosaurus,  thirty 
feet  long,  was  coveretl  with  an  armor  of  enonnous 
bone  plates,  and  armed  with  thick  spines.  The  cavity 
of  its  brain  was  of  a  minimum  capacity;  but,  in 
compensation  therefor,  the  spinal  marrow  in  the  os 
sacrum  is  swollen  into  a  second  brain-like  enlarge- 
ment. Another  little  saurian  (Coelurus)  has  ring- 
shaped  vertebrae  which  are  entirely  hollow.  Hadro- 
saurus  has  shining  teeth,  jagged  on  the  sides  like 
shark's  teeth,  in  several  rows  above  each  other,  and 
side  by  side,  so  that  they  come  into  u*e  only  one  after 
another.  Besides  these  dinosaurians,  some  snake- 
like  saurians  of  the  sea,  with  short  swimming-feet 
(Mosasauridae),  attract  our  attention.  A  slab  three 
metres  high  contains  a  complete  well-preserved  skel- 
eton of  such  an  animal.  On  the  whole,  Professor 
Marsh  may  have  parts  of  about  sixteen  hundred 
specimens. 

America  has  also  flying  saurians ;  though  the  skele- 
tons are  not  often  so  completely  preserved  as  those  in 
the  lithographic  slate  of  Bavaria,  but  they  are  of 
considerably  larger  size.  The  skull  of  a  Pteranodon, 
for  Instance,  Is  three  feet  long.  While  this  flying 
saurian  differs  from  its  European  relatives  by  tooth- 
less jaws,  there  are  in  the  chalk  strata  of  America  a 
number  of  birds  with  well-developed  teeth.  Profes- 
sor Marsh  has  given  a  description  of  these  curious 
creatures  in  a  very  elegantly  executed  monograph. 

A  visit  at  the  Peabody  museum,  under  Professor 
Marsh's  guidance,  arouses  very  mixed  feelings  in  a 
European  colleague.  Together  with  sincere  admira- 
tion, he  necessarily  has  the  disheartening  conviction, 
that,  whereas  the  time  of  great  discoveries  has  begun 
in  America,  It  Is  over  In  Europe.  The  character  of 
greatness  and  magnitude  which  we  find  In  many 
conditions  of  American  existence  Is  also  prominent 
here.  Compared  with  the  paucity  of  the  discoveries 
In  our  own  country,  the  virgin  soil  of  America  fur- 
nishes, uninterruptedly,  new  and  unexpected  objects. 
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It  is  beyond  question  that  the  future  devetopmenl 
o(  geology  and  puleoniology  will  be  essentially  iuflu* 
enced  by  America;  but  it  seems  to  me,  tliut,  for  kooI- 
ogy  alHo,  H  model  iuatiiution  for  rhe  future,  in  nuiuy 
res|>ects,  has  been  created  in  the  celebrated  Agassiz 
museum  in  Cambridge,  near  Boston,  which  probably 
•w  ill  not  l»e  without  iulluence  on  the  develnpujeut  of 
museums  of  natural  history  in  Europe.  Hn  an  ex- 
leniiive  plot  near  Hansard  tiniver«iiy  there  hsm  been 
erected  a  five-story  brick  buiiding  with  numerous 
windows,  Imt  with  no  omauieniationt  and  with  an 
nlmu^t  barrack-like  appearance.  The  simple  stair- 
case corresponds:  with  the  modest  i»xtenor  and  Willi 
the  whole  interior  arrariKenient.  The  genial  founder 
of  the  *  Museum  of  comparative  zoology/  fis  he 
called  it»  <lid  not  intend  to  have  a  brillinntexhibitioui 
but  a  place  for  serious  labor  and  study.  And  the 
great  enterprise  called  into  existence  in  18tMl  by 
Louis  Agassix  has  now  been  nearly  completed*  ac- 
conling  to  the  ideas  of  the  father,  l)y  the  etierg>'  and 
the  or^anixing  talent  of  the  son.  Over  three  hundred 
thousand  dollars  were  subaertbed  in  a  sfiort  time» 
when  Louis  Agassiz*  twenty-four  yeutti  ago,  came  to 
America,  and  atuiounced  a  plan  for  the  erection  of 
his  museum.  Nobody  knew  better  than  he  bow  to 
arouse  the  enthusistsm  of  others  for  ideal  purpoijes  by 
the  power  of  words;  and  we  may  well  say  that  lie 
originated  that  new  movement  in  the  descriptive 
Tiatural  sciences  which  continues  up  to  the  present 
day.  A  whole  school  of  young  zoologisi*«  grew  up  at 
Carabrldge.  Collections  of  all  kinds  were  bought  in 
the  old  and  in  the  new  world,  expeditions  were  sen  I 
to  far-away  countries,  and  the  depths  of  the  sea  were 
investigated.  The  ingenious  investigator.  wht>  wtm 
alwayw  full  of  new  ideas,  had  neither  time  nor  pa- 
tience for  the  sifting  and  arrangement  of  tin*  extreme- 
ly rich  material:  his  son  and  successor  undertook  this 
task.  As  an  administrator,  Alexander  Agai^siz  may 
b(*tH)Ualled  only  liy  a  few;  as  a  naturalist,  he  belongs, 
%shh  father  did,  to  the  first  names  of  America.  A 
large  fortune,  acquired  in  the  copper-mines  of  Calu- 
met and  Hecla,  near  Lake  Superior,  makes  it  abo  pos- 
intble  for  him  to  promote  the  interests  of  the  museum 
financially.  To  him  it  must  be  attributed,  that  the 
mitseum  hns  been  entirely  withdrawn  from  the  influ- 
ence of  an  of  ten- changing  government^  and  has  been 
transferred  to  HarvanJ  university. 

In  the  well-lighted  basement  of  the  museuu)  there 
are  eight  rooms  assigned  to  the  collections  in  iilcuhol, 
which  consist  not  only  of  lower  animals  and  fishes, 
but  also  of  numerous  manuiuils.  birds,  and  reptiles  in 
metal  lioxca  filled  with  alcohol,  A  seawater  aqua- 
rium, a  room  for  the  preservatitui  of  li\  ing  animals, 
and  various  other  storerooms,  occupy  the  rest  of  the 
biaement. 

On  the  first  fi(K>r,  there  ai*e  the  paleontological  and 
geological  coUecticms,  togctlier  with  the  necessary 
laboratories  and  lecture-rooms.  The  parts  of  the  coK 
lection  devoted  to  scientific  investigations  are  8epa- 
xttted  from  the  collections  for  the  show-cases  proper; 
mnd  In  those,  only  a  comparatively  small  selection  of 
objects  Is  exhibited.  The  second  floor  contains  the 
rooms  of  the  curatar,  a  rich  library,  laboratories  for 


anatomical  and  jdiysiokiglcal  investigations,  and 
ntlier  workrooms  for  more  advanced  students  and 
specialists,  Be^ldeii  the  rooms  already  mentioned, 
there  is  on  each  floor  a  5o-called  synoptic  room, 
through  which  (!very  visitor  of  the  maseum  has  first 
to  pass.  A  srnaU  but  m ell-selected  collection  gives 
here  a  general  view  of  the  most  important  repre- 
sentatives from  all  chisses  of  the  animal  kin^jdom. 
Large  inscriptions  on  the  walls  and  on  the  casejs  make 
it  easier  to  find  one's  vvjiy.  All  the  specimens  are 
.'leeurately  labelled.  Dissected  prepuratlons  explain 
the  anatomical  structure  of  erabs,  insectt^,  echini, 
starfi.'^hes,  «itc.  The  synoptic  room  for  zoiilogv'  may 
\vell  be  called  a  model  of  a  Cidlection  for  purposes  of 
insi ruction.  A  siiuihir  collection  for  geologj'  and 
paleonlolog}'  is  in  preparation. 

While  the  two  lower  fl<»ors  are  eliiefly  devoted  to 
purposes  of  instruction,  the  specialist  will  find  in  the 
three  uiiptu"  stories  abundant  material  for  his  Inves- 
tigations. The  third  floor  contains  a  zooloj^cal  col- 
h'ction  aeresMlble  to  the  public.  In  five  halls  all  the 
more  important  sjieeieh  and  varieties  are  exhihiiedin 
HystiMnatic  order,  and  not  crowded  together.  For  the 
vertebrates  the  stutYLMl  skins,  as  well  as  the  skeletons, 
are  given. 

The  ail nigeograph leal  Collection  is  a  specialty  of 
the  Cambridge  mu^teunu  In  twr»  well-lighted  halts 
niie  linds  the  whole  fuiiuii  of  America.  The  typical 
sjiecinu'us  of  the  animal  kingdom  af  Africa,  of  India, 
of  Euro[ie  and  Siberia,  and  uf  Australia,  ju'e  repre- 
sented in  their  i-espective  rooms.  A  ^^peclal  hall  has 
been  reserved  for  the  inliabirauts  of  the  ocean:  and 
here  it  is  intended  to  place  the  rich  treasures  acquired 
by  the  investigatioTig  ttf  the  depths  of  the  American 
seas.  Most  probably  Kcveral  year*  will  pass  by  before 
the  arrangement  of  thi^  extremely  interesting  divis- 
ion of  the  museum  wilt  be  finished,  —  a  collection 
which  will  hi-  unique  io  Its  way. 

In  the  two  highest  stories  the  large  and  strictly 
f^ystematic  nuiiti  collection  of  ^^eolog^'  is  stored  in 
simple  but  appropriate  cases  with  glass  dnors.  Thou- 
sands of  skins  of  maniitiuis  and  birds  are  stored  up 
in  drawers.  The  lower  animals  are  deposited  in  a 
similar  niatmer.  Every  cose  and  every  drawer  bears 
a  label  showing  its  contents.  In  many  departments 
Cambridge  is  said  to  be  even  ahead  of  the  British 
museum.  Kxeellent  methods  of  preparution  have 
been  applied  with  fishes  and  reptiles.  The  collection 
of  insects,  under  the  direction  of  the  t^erman  ento- 
mologist, Dr.  Hagen,  excels  by  reason  of  its  abun- 
dance of  beautiful  pi-eparations,  showing  the  whole 
development  of  tlie  mort*  important  species  and  va- 
rieties. 

By  a  mere  hasty  visit  to  the  exhibition-rooms  no 
one  will  get  an  idea  of  the  miignificence  of  the  Museum 
of  comparative  zooUigy,  Neither  the  building,  nor 
the  rooms  inside,  nor  the  exhibited  c»bjects,  will  make 
an  especially  imposing  impression.  But  the  strong 
point  of  tills  institution  lies  in  thi.  peculiar  arrange- 
ment of  the  collection  for  the  public,  and  in  the  strict 
separation  of  the  large  material  for  scientific  inves- 
tigations. By  the  constant  development  of  ^ience, 
by  the  Imfimved   aocessibiJlty  of  distant  continents 


198 


SCIENCE. 


[Vol.  IIL,  No.  54. 


four  kilograms.  The  screw  cousists  of  two  helicoidal 
pallets  covered  with  varnished  silk,  the  deformation 
of  which  is  guarded  against  by  the  action  of  coils  of 
steel  wire.  This  screw  is  2.85  metres  in  diameter: 
it  is  attached  to  the  machine  by  a  transfer  and  by 
gearing,  and  makes  a  hundred  and  eighty  revolutions 
per  minute,  while  the  bobbin  makes  eighteen  hun- 
dred. 

The  electric  battery,  which  may  be  called  the  gen- 
erator of  the  screw  balloon,  has  the  same  surface  of 
zinc  and  carbon  as  our  trial  batteries,  the  measure- 
ment of  which  has  already  been  given  elsewhere  {La 
Xature,  May  20,  1882),  the  same  number  of  cells, 
the  same  volume  of  liquid.  We  are  able  to  consider- 
ably reduce  its  capacity  by  using  four  ebonite  troughs 
with  six  compartments,  instead  of  twenty-four  sepa- 
rate receivers.  Besides,  we  use  slightly  higher  vessels, 
which  also  gives  greater  breadth  "Pir,  ^  j^r-^^mts 
one  of  the  four  batteries  used  in  the  electric  baJluon 
as  it  was  tried  in  the  laboratory.  It  consists,  aa  may 
be  seen,  of  one  large  trough  with  hix  divisions:  each 
compartment  forming  an  element  of  the  pile,  enclosed 
and  mounted  on  copper  legs,  having  eleven  ihin  car- 
bons and  ten  zincs  arranged  alterfiaioly.  The  iiiiis 
are  held  in  place  from  above  by  flexibltj 
pincers,  and  may  easily  be  renewed  after 
each  experiment:  they  are  .15  of  a 
centimetre  thick,  suflicient  to 
work  the  battery  for  three 
hours.  They  must  be  perfect- 
ly amalgamated.  Each  com- 
partment is  provided  at  its  low- 
er part  with  a  slender  ebonite 
tube,  wliich  communicates  to  a 
lateral  conduit  connected  by  a 
caoutchouc  tube  with  a  large 
and  very  light  ebonite  vessel 
containing  the  acid  solution  of 
bichromate  of  potassium.  If 
the  pail  is  raised  by  means  of  a 

string  passing  into  the  blocks  above  the  level  of  the 
battery,  the  latter  is  filled  by  the  chief  communicating 
vessel,  the  liquid  acts  on  the  zincs,  and  the  current 
passes:  if  the  pail  is  lowered,  so  that  it  occupies  the 
position  seen  in  fig.  3,  the  liquid  enters  by  the  caout- 
chouc tube,  the  battery  becomes  empty,  and  ceases  to 
act.  By  this  system  it  is  apparent  that  the  piles  com- 
municate with  each  other  solely  by  the  narrow  con- 
duits. The  resistance  of  the  liquid  is  great  enough 
for  this  communication  to  have  no  effect  on  the  cur- 
rent, although  the  elements  are  in  series.  In  the  car 
there  are  four  batteries  like  that  shown  in  the  figure,  of 
twenty-four  elements,  in  series,  and  fed  by  four  pails 
of  ebonite,  each  «!ontaining  thirty  litres  of  the  bichro- 
mate of  potassium  solution.  The  batteries  are  stowed 
away  in  the  car  (which  is  l.D  metres  long  and  1.45 
metres  broad)  so  is  to  occupy  the  least  possible  room. 
Two  ebonite  troughs  of  twelve  elements  are  placed 
cross-wise  about  .35  of  a  metre  from  the  bottom  of  the 
car,  and  there  are  two  more  .15  of  a  metre  higher. 
The  ebonite  reservoirs  at  the  two  back  corners  of  the 
car  feed  the  upper  piles ;  and  the  other  two  reservoirs, 
nearer  the  battery,  feed  the  lower  piles  (fig  4).    A 


vacant  space  is  left  between  the  four  pails  for  the 
operator,  who  controls  every  thing,  having  at  hand 
the  cords  to  raise  the  pails,  the  hooks  to  hold  the 
cords  at  the  desired  height,  the  commutator  with 
the  cup  of  mercury  to  start  the  current,  and  the  cords 
the  rudder. 

The  bichromate  of  potassium  used  to  work  the  bat- 
tery is  concentrated  and  very  acid :  it  is  turned  into 
the  pails  at  a  temi)erature  of  about  40°,  which  per- 
mits of  a  considerable  increase  in  the  quantity  of 
dissolveil  salt.  The  commutator  is  so  arranged  that 
a  current  of  six,  twelve,  eighteen,  or  twenty-four  ele- 
ments may  pass ;  and  thus  the  screw  has  four  veloci- 
ties. The  four  pails  are  covered  with  a  sheet  of  caout- 
chouc, pierced  with  one  small  hole,  which  allows  the 
air  to  pass  when  the  liquid  is  flowing,  and  is  bound 


Fio.  1. — Skull  of  DIplodoruK  loniruH  Marwh.  nidr  vi«'\v 


around  the  pail  by  a  copper  thread  sheathed  in  gutta- 
percha. This  mannerof  closing  is  very  secure;  and,  in 
case  of  a  shock,  not  a  drop  of  the  liquid  can  escape. 
The  pails,  when  empty,  weigh  only  three  kilograms 
each:  they  are  strengthened  by  basket-work,  which 
also  serves  as  a  supj)ort.  Cords  passing  into  the  pul- 
leys raise  them  above  th(»  piles  in  order  to  fill  them, 
and  lower  them  to  empty  them.  The  bottom  of  the 
car  holds  a  caoutchouc  cistern  to  reecive  the  liquid 
in  case  of  accident.  The  pile  with  the  liquid  weighs 
about  a  hundred  and  eighty  kilograms.  A  little 
willow  basket — easily  seen  in  our  illustration  —  is 
placed  under  the  motor.  It  contains  an  oil-can  for 
the  motor,  a  little  bottle  of  mercury  to  supply  the 
cups  of  the  commutator  sunk  into  a  block  of  box- 
wood, and  also  the  tools  necessary  to  discharge  the 
pile  in  case  of  accident.  All  this  occupies  the  back 
of  the  car.  In  the  front,  space  is  reserved  for  the 
ballast-bags  and  for  the  implements  used  in  the 
descent. 

Our  illustration  was  made  with  great  exactness:  it 
presents  all  the  details  of  the  arrangement  of  the 
car,  and  shows  the  attachment  of  the  motor.    The 
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Siemens  machine^  and  the  spring  which  it  works,  are 

arraugotl  on  a  walnut  crofts-pieee.     In  addition ,  it  ia 

held  by  stretched  ropps,  which  may  be  tightened  at 

plriasiire   by  teni^ton.  and  wtiidi  eonneot   tlie  four 

extremities  of  the  fraraeworlc  with  tije  upper  ami 

lower  cross-pieces  of  the  car. 

WIjcji    rotating^    with    great 

velocity,  the  vibraliuus   are  ^ 

.% voided   by  ttiis   method   of 

attachment. 

The  use  of  such  a  machine 
in  the  cur  of  a  haltoon  Is 
comparatively simpli*.  When 
every  thing  has  heen  pre* 
[lared  on  the  ground,  there  is 
nothing  to  do  but  to  piunj^e 
a  iitile  cojtper  (orlt  into  the 
mercury-cup  of  the  commu- 
tator, and  the  screw  begins 
to  turn, 

From  fear  of  (in*,  and  from 
the  change  of  position,  which 
affecis  Ihe  altitudi^  of  the 
balloon  when  once  poised  in 
Uie    airt   the  oi>enitor  must 

have  no  manual  work  to  do:  eleclrlcity  aJotie  supplle* 
all  the  fundamental  conditions  of  the  aerostatic  rao- 
tor-foree.  After  the  winter,  wlifn  favorable  weather 
comes,  Ihe  tir^^t  electric  balloon  will  attain  take  its 
night.  Gasto??  TiHSAxniBR. 


aixth  the  natural  sizp,  and  >liowing  clearly  the  char- 
acteristic f»*ature».  1 1  has  two  jiairs  of  ante-orbital 
openings,  the  small  front  pair  n<tt  havinj*  heen  aeen 
before  in  dinosaurs*  The  brain  inclines  backward » 
and  has  a  very  large  pituitary  l>ody.  nn-lostid   in  a 

,  — ^ 


A  NEW  AND  STRANGE  DINOSAUR, 

PnorEsaoR  Marsh  continues  his  studies  of  the 
Jurassic  dinosaurs  of  America  by  giving,  In  the  last 
number  of  the  A mrrican  Journal  of  miettre^  an  ac- 
count of  a  new  fam- 
ily of  Sauropoda 
founded  upon  the 
genus  ni])lodonu8, 
whicli  he  places  be- 
tween the  Athint**- 
sauridae  and  the 
MorosHurida«\  The 
cbevroTiB  of  Ihe 
I'Hudnl  vertebrae, 
whwh  lmv(»  botli  an- 
Irrior  and  posterior 
branciicH^  have  sug- 
g(v«l**cl  the  rtiime  Di- 
pltHlocus;  and  the 
I J  •       isidiia  of  the  |>eivic 

girdle  are   inierme- 
diati'  in  form  and  |)o* 
sit  ion   betweon   the 
families    iR-retofoii* 
recogni;£ed,  tlie  shaft 
bring  straight,   and 
not  twisted  nor  api- 
cal I  y  expanded. 
But  the   best   preserved   portion   is   the   Nkull,  of 
which  we  rcpro<Iucc  Professor  Marsirs  excellent  fig- 
ure«.     It  was  nf  mo<leratc  si/^,  tbi^  flgnres  being  one- 


Fic.  'A.  —Skull  rtml  limln  cawt  of  Ihe  iMiiiit<.  #e«ii  from  iibovi"*.  <i«  npertun*  in  mMJilllrtry  ;  A, 
unU-orbitJtl  oitiMitnir;  r,  iulsh]  openliiir;  i:\  ccrcbrMlK'misphcroa;  tl,  orbJl;  *■.  lower  teni 
poral  funnik;  /,  frunUl  bono;  ^r,  fonuincUe,  m,  tiuixilhiry  bono;  m\  inidiiltji;  w,  nanAl 
opt^nlriK;  or,  occjpiul  eoiiUylt'':  ni^  olfttciory  lolKiii;  «/>,  optic  lobu:  /i,  puriclal  booc;  />/, 
pr«-frontAl  bont?;  pm,  pre-mnxUUry  bnnc;  (j,  qujulrntu  bono;  f/,^  qunitmlo  jtij^iil  bone. 


capacious  fossa  below  the  main  bniin-case, — a  very 
different  condition  from  that  holding  in  ihe  oilier 
famtiies  of  Sauropoda.  The  size  of  the  skull  indi- 
cates an  animal  probably  forty  or  fifty  feet  long:  the 
weak  dentition  shows  that  it  was  herbivorous,  and 
its  food  was  probably  sueh  succulent  \egetation  HB 
an  aipmtic  life  would  enable  it  to  procure. 

In  looking  at  these  figiinis,  and  noting  their  strange 
r^emblance  to  a  horse's  sknil,  one  finds  it  hard  at 
first  to  recall  the  fact  that  the  nearest  living  allies  ot 
Diplodocus  are  the  crocodiles. 


•Hur4FV^Vl/L?*'_' 


Fia.  2.  —  rinf  Biiino  •kull,  from  viow. 


THE  FALSE  PROPHET  OF  THE 
SUDAN, 

Thk  religious  movement  in  the  Sudan  lias  a  spe- 
cial interest  for  ethnologist*  on  account  of  its  paral- 
lelism witb  the  events  by  which  the  faith  of  Islam 
was  originally  propagated.  A  recent  letter  from 
Khan  urn  informs  ns  that  Jlohamed  Ahmed,  the 
Maluil,  was  horn  at  Dongola  In  the  year  12t50  of  the 
hegira.  His  parents,  Ahdellahi  and  Amina,  were 
poor,  and  had  two  older  son^.  From  the  age  of 
seven  he  was  taught  in  a  Mussulman  school  to  reatl, 
write,  and  commit  to  memory  the  Koran,  At  the 
age  of  twelve  he  knew  the  latter  perfect ly»  In 
the  same  year  bis  father  died;  hut  his  brothers  con- 
tintied  his  education  while  he  pursued  studies  of  Mia 
Mussulman  law,  foreseeing  eminerice  'r*  sittre  for 
him.  After  the  death  of  his  mother,  having  com- 
pleted his  studiefi,  he  repaired  to  the  Isle  of  Aba  on 
the  White  Kile,  to  he  near  his  hrothers,  who  were 
lioat-builders.  For  nearly  lifte<»n  years  he  iiiliabited 
the  isle,  venerated  as  a  holy  man  by  all  who  knew 
him,  before  making  claim  to  tlie  title  of  Mahdl  or 
Mussulman  Messiah,  He  then  wrote  to  all  sbeiks 
and  grand  dervishes  of  the  ri>gion,  that  ihe  prophet 
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Mohamed  had  appeared  to  him  in  a  dream,  and 
informed  him,  as  from  Allah,  that  he  was  the  long- 
promised  Mahdi;  that  the  Turkish  supremacy  was  at 
an  end,  the  reign  of  the  Mahdi  hegun;  requesting 
their  assistance,  and  further  predicting  wars  and 
insurrections  for  the  Sudan.  For  himself,  at  the 
proper  time,  he  proposed  to  go  to  Mecca  to  receive 
recognition  from  the  grand  sheriff.  These  predic- 
tions were  circulated  at  Khartum  a  year  before 
they  came  to  the  knowledge  of  the  local  authorities. 
Finally  Raiif  Pasha,  governor-general,  decided  to 
send  a  deputation,  headed  by  the  famous  Abu  Suud, 
to  confer  with  the  new  prophet  The  latter  was 
found  in  a  large  hut  surrounded  by  his  dervishes, 
but  declined  to  go  to  Khartum  or  to  perform  mira- 
cles, the  time  for  which,  he  said,  was  not  come.  Abu 
informed  him  that  he  would  be  forcibly  taken  to  the 
governor  if  he  did  not  come  willingly;  but,  discover- 
ing several  men  with  drawn  swords  in  his  rear,  he 
retreated  precipitately  to  his  despatch-boat  and  to 
Khartum.  He  was  sent  back  with  two  hundred 
soldiers,  commanded  by  an  adjutant-major,  to  bring 
the  Mahdi  forcibly.  These  soldiers  landed  at  night 
in  mud  up  to  their  middles,  lost  all  courage,  and, 
arriving  at  the  hut,  were  confronted  by  a  mob  of 
whirling  dervishes.  One  of  these  was  shot  by  the 
commander  as  a  signal  for  attack,  when  the  remain- 
der, with  thousands  of  Arabs  who  had  remained  in 
ambusb,  threw  themselves  upon  the  little  troop,  and 
exterminated  them.  The  boat  was  next  attacked, 
and  was  obliged  to  retreat  to  Cava.  On  the  20th  of 
August,  1881,  a  large  force  was  collected  at  Cava  to 
crush  the  insurrection  before  it  gathered  strength. 
Meanwhile  the  Mahdi  and  his  people  left  the  Isle  of 
Aba  under  the  very  eyes  of  troops  who  dared  not 
oppose  him,  and  made  his  way  toward  the  mountains 
of  Gadir.  Here,  in  November,  1881,  he  was  attacked 
by  Kashid  Bey  and  the  king  of  the  Shiluk  tribe  with 
five  hundred  soldiers,  who  were  destroyed,  almost  to 
a  man,  in  a  few  moments  as  it  were.  Raiif  Pasha 
being  superseded,  Giegler  Pasha,  a  European  civil 
officer  temporarily  in  charge,  declared  that  he  could 
preserve  order  with  the  troops  at  his  command,  and 
declined  re-enforcements.  In  order  to  carry  out  this 
boast,  he  concentrated  the  garrisons  of  Kordofan, 
Kashoda,  Sennaar,  and  Khartum,  and  despcitched 
them  from  the  latter  place  against  the  Mahdi,  under 
command  of  Yusuf  Pasha.  They  comprised  about 
seven  thousand  men,  mostly  untrained  conscripts, 
with  six  cannon. 

Three  days  after  their  arrival  at  Gadir  they  were 
attacked  by  fifty  thousand  insurgents,  commanded  by 
the  brothers  of  the  Mahdi ;  and  only  about  a  hundred 
a?id  twenty-four  private  soldiers  escaped  from  the 
general  iiicis«»»vcre.  The  troops  of  the  Mahdi  suffered 
severely,  and  both  his  brothers  were  killed.  Mean- 
while the  other  provinces,  from  which  the  garrisons 
had  been  withdraw\^  began  to  rise  against  the  au- 
thorities. Sennaar  revolted :  the  few  soldiers  there 
were  slain,  with  all  im  Europeans,  and  their  goods 
looted.  £1  Kerim  Bev  came  to  the  rescue  of  the 
government  with  thnb  thousand  Arabs.  He  was 
killed,  his  men  slain  cf  dispersed,  his  villages  were 


burned,  and  all  the  Inhabitant*  put  to  the  tword, 
without  regard  to  age  or  sex. 

At  this  juncture  Abdelkader  Pasha  WM  named  to 
the  governorship;  and  -the  Mahdi  marched  on  El 
Obeid,  capital  of  Kordofan,  putting  the  Inhabitants 
of  the  villages  on  his  way  to  the  edge  of  the  sword. 
A  Catholic  mission,  consisting  of  two  priests,  two 
sisters,  and  two  lay  brothers,  were  taken  prisoners  by 
the  Mahdi,  and  tortured  for  three  days,  in  a  Tain 
attempt  to  force  them  to  renounce  their  religion. 
In  September  the  Mahdi  attacked  £1  Obeid  with  a 
hundred  and  ninety-two  thousand  insurgents.  As- 
sisted by  a  trench,  the  defenders  held  their  ground 
for  two  hours,  after  which  the  Mahdi  retired,  lesT- 
ing  twelve  thousand  of  his  men  on  the  battle-field. 
He  proceeded  to  invest  the  town,  and  in  four  months 
and  a  half  reduced  it  by  famine,  on  Jan.  17, 1888. 
All  the  Europeans  were  obliged  to  embrace  Islamism 
to  escape  death.  Their  goods  were  confiscated.  The 
mission  was  demolished;  the  missionaries,  male  and 
female,  put  to  the  torture.  The  arch!  ves  were  burned ; 
the  merchants  of  the  town,  and  all  the  principal  func- 
tionaries, sold  into  the  interior  as  slaves.  The  fe- 
males suffered  rapine. 

Before  this,  thirty-seven  hundred  soldiers,  com- 
manded by  All  Bey,  had  been  sent  to  succor  £1 
Obeid.  They  were  attacked  by  thirty  thousand  in- 
surgents under  Mama,  the  grand-vizier  of  the  Mahdi. 
A  thousand  escaped  to  Bara,  where  they  capitulated 
to  the  rebels  two  weeks  before  £1  Obeid.  But  the 
career  of  victory  was  not  wholly  unchecked.  Kar- 
kodi  on  the  Blue  Nile,  the  headquarters  of  the  trade 
in  gum  and  lentils,  was  captured  by  the  rebels,  and 
partly  burned.  Four  hundred  soldiers  and  merchants 
were  massacred.  However,  in  thirty-five  days,  the 
rebels  were  driven  out  by  the  Egyptian  troops,  and 
order  re-established.  A  revolt  on  the  White  Nile  at 
two  large  villages,  ten  hours  from  Khartum,  was 
crushed,  with  heavy  loss  to  the  rebels,  and  the  death 
of  their  leader  and  his  three  sons. 

Up  to  this  time  the  insurrection  had  cost  more 
than  a  hundred  thousand  lives  in  the  Sudan.  At 
the  time  this  letter  was  written.  Hicks  Pasha  and  his 
army  were  just  arrived,  aud  were  expected  to  restore 
order.  Their  rout  and  massacre  occurred  later.  At 
this  date  the  Egyptian  government,  under  pressure 
from  England,  is  about  to  abandon  the  Sudan  to  the 
hordes  of  the  Mahdi;  and  the  unfortunates  who  are 
holding  a  few  outposts  in  the  faith  of  rescue  will  be 
left  to  their  fate.  Tlie  story  reads  like  a  page  from  the 
middle  ages ;  and  it  seems  hardly  credible  that  such 
events  can  characterize  any  part  of  the  nineteenth  cen- 
tury. Unless  the  strong  arm  of  Abyssinia  intervenes 
against  the  forces  of  the  false  prophet,  it  is  quite  pos- 
sible that  even  for  Egypt  proper  the  end  is  not  yet. 


THE  GEOQRAPHISCHES  JAHRBUCH. 

OeoaraphUches  Jahrbuch.     Vol.  ix.,  1882.     Gotha, 
Perthes,  1883.     16  +  719  p.     12°. 

This  jaJirbuch,  an  outgrowth  of  Petermann's 
Oeographische   mittheilungen^  was  first  pub- 
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llBhed  m  186G»  under  the  editorship  of  E. 
Behm*  Ou  the  deatli  of  Petermann,  in  1878, 
Behm  took  diarge  of  the  MUiheilunfjen^  and 
II,  Wagner  succeeded  him  in  the  prepara- 
tion of  the  Jahrbuch^  of  whicli  the  uioth  bien- 
nial volume  has  recently  been  issued.  It  ia 
about  double  the  size  of  the  (irst  number »  and, 
as  now  eonductecU  covers  a  broad  field  in  geog- 
raphy and  allied  departuients  of  study,  as  the 
following  abstract  of  the  contents  will  nhow. 
Indeed^  the  range  of  topics  reported  u|x>u  by 
the  thirteen  specialists  who  aid  Wagner  in  its 

E reparation  is  now  so  extensive  that  the  seven 
undrod  pages  of  the  present  volume  are  no 
longer  suHlcient  to  contain  abstracts  of  all  of 
the  three  tliousaud  papers  cjiioted. 

The  more  directly  geographical  part  of  the 
volume  contains  chapters  on  the  exploration  of 
Africa  (42  pages),  Asia  (35).  the  polar  regions 
(27),  and  the  oceans  (25),  by  Zopfiritz  and 
Luilies  of  Konigsberg,  Wichmann  of  Gotha, 
and  V.  Bognalawski  of  Berlin.  From  the  last 
of  these,  we  may  note  the  following  maps^  as 
embmlying  the  present  state  of  our  knowledge 
eoneerning  the  fomi  of  the  sea-floor.  An  atlas 
of  thirty-six  maps,  showing  the  physical  rela- 
tions of  the  Atlantic  Ocean,  was  pubiishcd  in 
1882  liy  the  German  '  Seewarte  '  at  Haniburg, 
lis  first  plate  shows  the  deptli  by  eight  contour 
lines  at  two  hundred,  a  thousand,  two  thousand, 
etc.,  to  seven  thousand  metres,  tlie  old  fat  bum 
measure  being  discarded.  The  nortbeinmost 
Atlantic  and  adjoining  Arctic  Ocean  are  repre- 
ftejited  in  the  maps  by  >Iohn,  published  in  sup- 
plement No.  63  to  i*etermaun*s  3fiiikeilungen 
(1880),  The  Indian  Ocean  and  the  several 
leas  between  Asia  and  Australia  are  shown  in 
'two  maps  by  Kriimmel  in  Kettler's  Zeitschnjl 
fUr  wigserischaftliche  geograpkie  for  1881  and 
1882.  The  latter  is  especially  valuable  in  illus- 
trating the  distribution  of  temperatures  in  the 
»a. 

A  very  considerable  share  of  the  work  is  ol- 
lowx'd  to  questions  not  simply  geographical. 
Geological  investigation  is  reviewed  by  v. 
Fritsch  of  Halle  in  seventy-one  pages ;  but 
only  three  of  these  are  allowed  to  the  United 
States,  showing  a  decided  inequality  of  treat* 
ment.  Studies  on  the  distribution  of  plants 
(8**5  pp.)  and  animals  (71  pp.)  are  summarized 
by  Grubc  of  Dresden  and  Schmarda  of  Vienna  ; 
and  Gerlaud  of  Strassburg  rejMjrts  on  ethnology 
iih^  pp.)  with  satisfactory  detail.  Geographic 
meteorology  (71  pp.)  is  safely  intrusted  to 
~Iann  of  Vienna.  Among  the  many  importiint 
Eiemoirs  referred  to.  we  may  mention  Supan*s, 
on  the  distribution  of  annual  variations  of 
temperature ;    those   by  Teisserence  de  Bort 


and  Wild,  on  the  relation  between  isobars  and 
thermic  isabnonuals ;  Spiudler's  paper  on  the 
strength  and  inclination  of  the  wind  in  storms  ; 
and  several  others  on  uieteorologicnl  cycles. 
Concerning  the  latter,  Hann  says,  in  effect,  that 
the  hope  that  such  cycles  might  allbrtl  a  founda- 
tion for  long-range  prognostics  has  proved  de- 
lusive, and  the  problem  is  at  present  of  purely 
scientific,  not  practical,  interest.  Whipple's 
inquiry  into  the  periodicity  of  rainfall  is  quoted 
as  proving  the  absence  of  any  short  cycles  of 
between  five  and  tliirteeu  years*  duration,  so 
that  it  can  be  definitely  said  that  predictions 
of  wet  or  dry  years  on  the  basis  of  previous 
observations  arc  quite  worthless.  So,  also, 
Hoflmeyer's  study  of  the  North  Atlantic  tem- 
pests serves  to  show  the  inaccuracy,  to  say  the 
least,  of  the  Neiv-  York  heralfV s  QiiblQ-vfurmngB^ 
to  western  Europe.  Forty -four  pjiges  are  de- 
voted to  questions  of  regional  climate. 

Dr.  Zuppritz  of  Konigsberg  is  allowed  forty* 
two  pages  for  the  progress  of  terrestrial  phys- 
ics igeoph/sik} .  In  commenting  on  Professor 
George  Darwin's  work  on  the  effect  of  the 
tides  upon  the  moon's  distance,  and  on  Mr, 
BalFs  entertaining  lecture,  'A  glimpse  througb 
the  corridors  of  time/  ou  the  same  subject, 
the  reviewer  accepts  Professor  Newberry's 
conclusion  that  the  moon  must  have  already 
attained  its  actual  distance  from  us  when  our 
oldest  Cambrian  and  Silurian  strata  were  de- 
posited. This  seems  an  unnecessary  adher- 
ence to  doctrines  of  uuiforinity  :  for,  in  the 
spread  of  our  paleozoic  strata,  there  is  evi- 
dence of  much  stronger  submarine  transporta- 
tion than  we  now  find ;  and  even  in  Jurassic 
times  there  is  a  surprising  area  of  cross- 
bedded  sandstones  in  the  region  of  the  Colo- 
rado plateau.  We  agree  more  fully  with  tlie 
author,  in  his  opinion  that  Mr.  O.  Fisher  has, 
in  his  ^  Physics  of  the  earth's  crust,'  lather 
overvalued  the  strength  of  his  conclusions, 
and  again  in  objecting  to  the  theory  of  the 
permanence  of  continents.  Under  glaciers, 
the  discussion  by  Forel,  of  their  periodic  varia- 
tions in  Switzerland  as  dependent  on  preced- 
ing and  not  contemporaneous  climatic  irregu- 
larities, is  regarded  as  of  especial  importance. 
Forel  was  preceded  in  this  idea  by  Giissfeldt.^ 

Geodesy  and  cartography  are  also  discussed  ; 
and  a  list  is  given  of  geographic  societies, 
which  now  number  seventy-nine,  and  of  geo- 
graphic journals,  which  have  recently  increased 
rapidly  to  the  number  of  one  huudretl  and 
nineteen.  Among  the  societies,  the  Royal 
geographical  society  of  London  leads  the  list 

*  t;«b«r  dio  eicvcrbiittfilMt  der  hocbgcbirco.  Verb.  kim. 
erdk.    Berlin,  vK,  18T9t  M' 
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with  a  membership  of  3,378,  and  an  income 
of  about  nine  thousand  pounds  sterling. 

There  remain  still  two  chapters  to  which  we 
hope  later  to  call  attention  in  special  notices,  — 
one  by  Egli  of  Zurich  on  the  present  condition 
of  geographic  onomatology,  or  the  study  of 
names ;  the  other,  by  the  editor,  on  the  devel- 
opment of  the  study  and  method  of  teaching 
of  geography,  a  matter  discussed  with  much 
seriousness  in  Germany,  though  receiving  small 
attention  here. 

In  concluding  the  present  notice,  it  may  be 
said,  that  while  the  Oeographisehes  jahrbuofi^ 
like  other  works  of  its  class,  by  no  means  serves 
the  purpose  of  final  reference,  it  is  of  the 
greatest  value  as  an  aid  in  all  geographic 
studies;  and  the  special  feature  of  arrange- 
ment according  to  place  makes  it  a  most  val- 
uable supplement  to  other  bibliographic  works 
in  which  the  classification  is  according  to 
subjects. 


MASCART'S  ELECTRICITY  AND  MAG- 
NETISM, 

Lemons  sur  Vtlectricitd  et  U  magnetisme.  Par  E.  Mas- 
cart  et  J.  JouBERT.     vol.  i.     Paris,  1882.     S^, 

A  treat ute  on  electricity  and  magnetism.  By  the  same ; 
translated  by  £.  Atkinson,  vol.  i.  London, 
De  la  Rue,  1883.  .  662  pp.     8o. 

One  feels,  in  reading  Maxwell's  treatise  on 
electricity-  and  magnetism,  that  the  author  had 
a  grip  upon  the  subject  which  has  onh'  been 
approximatel}'  attained  by  other  writers.  Al- 
though the  style  is  obscure,  and  the  arrange- 
ment often  merits  the  word  '  atrocious,'  —  for 
equations  are  taken  for  granted  which  are 
afterwards  proved,  and  other  equations  are 
referred  to  in  general  without  particular  speci- 
fication ;  so  that  the  student  wlio  comes  to  the 
book  with  mediocre  preparation,  and  is  deter- 
mined to  master  it,  cannot  fail  to  have  a  feel- 
ing allied  to  bitterness  with  the  author  who 
has  led  him  over  such  a  corduroy  road  to  a 
promised  land,  —  nevertheless,  the  grip  is 
there,  and  one  always  feels  it ;  and  eaeli  para- 
graph is  full  of  suggestion. 

The  treatise  of  Mascart  and  .Joubert  is  Max- 
well's treatise  very  much  simi)lified.  It  has 
the  Gallic  flow,  but  it  has  not  the  Scottish 
grip.  It  is  Cummings's  admirable  little  ele- 
mentary treatise  on  electricity,  treated  by  the 
calculus,  and  jimplified  with  some  of  the  harder 
portions  of  MAxwell.  It  has  the  appearance 
of  a  collection \of  excellent  professorial  notes 
on  Maxwell's  bVok. 

The  volume  Aow  printed  contains  the  me- 
chanical  theory  V  of  electricity  ;  and  a  second 


volume  on  the  phenomena  and  electrical  ap- 
paratus is  promised.  The  portion  on  thermo- 
electricity is  more  extended  than  the  chapter 
on  the  same  subject  in  Maxwell's  treatise ; 
nlthoMgh,  curiously  enough,  Tait's  ingenious 
method  of  measuring  thermo-electric  relations 
is  not  given.  Much  space  is  devoted  to  the 
propagation  of  what  are  termed,  for  con- 
venience, '  electrical  waves ; '  and  the  action  of 
the  telephone  is  theoretically  considered.  In 
the  treatment  of  electro-dynamics  the  prin- 
ciple of  symmetry  is  often  emplo^'ed  in  a  clear 
manner.  It  is  noticeable  throughout  the  work 
that  the  authors  are  patriotic,  and  the  special 
investigations  of  Frenchmen  are  often  alluded 
to.  We  miss,  however,  full  notices  of  contem- 
poraneous investigations  by  Germans  and  by 
Americans.  Perhaps  these  will  appear  in  the 
following  volume.  The  chapters  on  magnetiam 
are  very  suggestive,  and  in  them  the  various 
theories  are  presented  in  a  clear  manner. 
Thomson's  papers  on  magnetism  are  given  at 
considerable  length,  mainly  as  they  are  con- 
tained in  his  '  Papers  on  electro-statics  and 
electro-magnetism.'  The  view  that  diamag- 
netism  is  merely  the  difference  between  the  mag- 
netic character  of  the  medium  in  which  the  small 
diamagnetic  substance  is  suspended,  and  the 
magnetic  character  of  the  substance  itself,  is 
popularized  by  presenting  the  analogy  between 
this  phenomenon  of  magnetism  and  the  action 
of  bodies  floating  in  fluids  of  different  specific 
gravities.  This  hypothesis  makes  the  ether 
of  space  a  magnetic  meilium,  with  a  greater 
coefficient  of  magnetization  than  that  of  any 
known  diamagnetic  substance.  The  analytic 
processes  of  the  authors  are,  in  general,  simple. 
Laplace's  and  Legendre's  coefficients  are  used 
only  in  a  limited  way  in  the  subject  of  mag- 
netism. Perhaps  this  may  be  regarded  as  an 
advantage  in  the  treatment.  Wliat  is  needed 
at  present  is  an  extended  treatise  on  the  ap- 
plication of  spherical  harmonics  to  practical 
problems  in  electricity  and  magnetism,  and  to 
problems  of  attracting  forces  in  general,  in 
order  to  show  the  availability  of  this  method 
of  analysis. 

The  authors  treat  the  subject  of  electro- 
magnetic induction  in  a  clear  way.  The  re- 
tarding effect  of  induction  on  the  swing  of  a 
galvanometer  needle  is  clearly  set  forth,  and 
the  work  of  electrical  motors  receives  some 
attention.  More  will  probably  be  given  in  the 
next  volume.  Hall's  phenomenon  is  treated 
in  a  far-off  manner.  The  authors  state  that 
"  Hall's  phenomenon  would  seem  to  be  in  con- 
tradiction with  the  opinion  generally  adopted, 
that  in  electro-magnetic  phenomena  the  action 
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[  is  exerted  on  the  supports  of  the  currente,  and 
'not  on  the  eurrenti*  themselves.  But.  however 
we  mayex|>hiin  the  experiment,  it  follows  that 
n  magnetic  fiekl  in  the  stationary  state  develops 
nn  electromotive  forue  which  tends  to  move 
electricity  in  the  direction  of  the  electro-mag- 
netic action  ;  that  is,  to  the  left  of  an  observer 
l)lHced  iu  the  current,  and  who  is  looking  in 
the  direction  of  the  magnetic  force.**  Perhaps 
one  cannot  do  uiore  than  make  the  above  state- 
ment in  the  [>resent  state  of  our  knowknlge; 
but  the  fact  that  the  phenomenon  in  nuestion 
is  dilferent  in  ditlercnt  metals  shows  the  in- 
fluence of  the  supports,  Iu  general,  wo  like 
Ihc  nrrangeuients  of  the  topics  treated  better 
tluin  that  of  Maxwell ;  and  we  hope  that  this 
book  marks  the  revival  of  a  peiiod  of  graceftd 
and  lucid  treatises  on  mathematical  physics 
which  we  have  a  right  to  expect  from  French- 
men. 

The  English  translation  of  this  work  by  Dr. 
Atkinson  is  well  executed,  and  is  revised  by 
tlie  authors,  wdio  have  atkled  certain  portions 
to  it  which  arc  not  contained  in  the  French 
,  treatise.  We  liave  noticed  here  and  there 
^  faults  in  punctuation  which  add  to  theditlietilty 
of  comprehending  certain  relations. 


LARISON  'S   TENTING-SCHOOL. 

The  lentinff'Schml :  a  dettcription  of  the  town  ttiktrn 
and  Ihf  field-work  fhne  ht/  the  rta*x  in  peographfj^ 
in  thf  Aritdemtf  nf  xcitnce  and  art  nt  Ringoit^ 
.V.y.,  durmif  the  ff*ar  ISSJ,  By  C.  VV.  Lari- 
sifix,  i\IJ)..  priricipjil  of  Uk»  academv,  L»tc.  Rin- 
gos,  N.J.,  /.«n>r.«,  188^5.     292  p,     12^ 

This  is  an  amazingly  queer  little  book,  —  so 
full,  indeed,  of  oddities,  that  one  is  at  a  loss 
w  lie  re  to  I  >egi  n  ana  ceo  nut  oft  he  i  n .  1  n  1 1  le  li  rs  t 
place,  the  author  is  evidently  one  of  ourorthoe- 
pomai»iacs.  Nearly  all  the  vowels,  and  inaiiy  of 
the  consonanls.  are  ck*cornted  with  diacritical 
I>otnts.  The  rc-^ult  is,  that  the  jKiges  have 
a  singularly  bristling  and  forrnidabk'  aspect. 
But  we  advise  the  r4*atler  to  ilisciplinc  his  eye 
to  this  painful  au»elioration  of  the  written 
8|>eech,  for  a  reward  awaits  him.  Behind  this 
priDted  '  dievaux-de-frise  '  there  is  a  lot  of 
things  worth  reading.  The  first  effort  of  t!ie 
author  is  to  tell  just  how  he  managed  for  the 
couveyauce  and  camping  of  a  |>arty  of  students, 
boys  antl  girls.  Kvery  little  detail  for  the 
construction  and  equipment  of  a  wagon  and 
esim[>  for  eighteen  persons  is  carefully  set  forth. 
The  most  trifling  artick^s  arc  figured  in  rude 
woodcuts.  All  this,  though  in  its  wa>'  useful, 
would  be  tedious  btrt  for  the  naive  though 
fifti'ii  I  iniibroiis  language  in  which  it  is  given. 


and  the  strangely  complicatetl  ways  of  meeting 
simple  needs.  When,  for  instance,  he  comes 
to  the  making  of  the  camp-fire,  which  the  un- 
tutored campaigner  acconiplishes  as  best  he 
may,  our  author  tells  his  very  ingenious  way. 
The  plan  is  so  altogether  good,  that  we  give 
it  in  full,  unhaiJpily  omitting  the  diacritical 
accents,  which  are  beyond  the  resources  of 
an  ordinary  press. 

*^To  kl utile  fire,  wi*  us€  a  kind  of  ^truni;  iron  cup, 
fastened  to  an  iron  handle  about  ihree  feet  long. 
This  t!Up  is  very  wide  At  the  top  and  wiH  hold  abuut 
a.  quart.  In  tViis  cup,  we  place  a  luindful  or  more  of 
rcsiuT  a  gill  or  more  of  kerosene,  and  about  n  table- 
spoonful  of  II  mixture,  ennsbting  of  one  ])iut  of  t^thei 
iiud  four  parts  of  alci.diol.  At  tir^t  tbtangltt.  this  uiay 
seem  to  be  a  very  incompatible  niixtiire;  but,  of  its 
practical  value,  we  have  much  evidence.  To  start  a 
fih?  in  wet  wood,  during  a  rainy  day,  under  ordinarv 
circurnslances,  is  not  easy;  but  with  the  Jirrangement^ 
and  the  fuel  aVwire  uam«d,  it  i^  readily  etlecteil. 

**  To  ignittj  n'sin,  in  the  open  air,  with  an  ordinary 
match,  is  almost  iiu possible.  To  Ignite  lierosene  iii 
the  open  air  witli  a  nuilcli,  is  not  easy;  anrl  to  fire  alco- 
hol in  an  optfu  pan,  v^itb  a  match,  is  not  done  at  every 
tri:ih  Eacli  ftt  these  .substances  require  {»ic)  to  b*^ 
lie  a  ted  up  to  a  ceriahi  point, — ^  the  kindlinc  point, 
iH-fore  iliey  will  l^niU*.  To  raise  the  tomp<*rature  nf 
either  of  the*»e  to  the  kindliat;  point,  re<)nirt^s  more  he;H 
than  is  ileveloped  by  the  burjung  of  a  niateli;  hut, 
ether  i^  so  volatilt^,  that  when  poured  out,  its  vapor 
hiat&nily  rises.  'J'hia  vapt»r  tire-H  ai  so  low  a  reui|Mfra- 
ture,  that  when  a  hiirrdni;  luatch  is  brought  in  con- 
I  act  with  it,  it  ii^iutea  with  explosive  violence',  and 
continues  to  burn  with  vigor  until  consunieil.  Wlul** 
burning,  the  heat  getierated,  evaporates  the  atcoliol. 
raises  ilic  temperature  of  the  alcoholic  vapor  to  the 
burning  judnt,  and  ignites  it.  By  the  burning  of  the 
alcohol,  the  kerosene  vapor  h  raised  to  the  kindlhii; 
point,  an  1 1  is  Ignited,  The  burning  of  the  kerosene 
soon  develops  heat  enough  lo  liquify  {sic)  the  re?.in, 
evaporatt's  it  and  i-^nites  it.  At  this  juncture,  a  part 
of  the  kerosen**  and  rt-ftin  begins  to  he  converted  into 
a  ga^  that  tnakes  a  hotter  blaxe  than  that  made  by 
Imrning  either  kerosene  or  resin  alone;  bei^ide.^,  at- 
tending this  fire  is  much  less  »moke  than  i^  inanle  by 
the  Inirniug  of  resin  alone. 

**  The  cup  of  buniing  kerosene  and  resiu,  when 
placed  undor  a  heap  of  wood  that  is  not  too  wet,  soon 
raises  tht'  fuel  to  the  kindling  point,  ignites  it  and 
gives  to  tlie  Ure  such  iinpetnosity  that  it  makes  water 
boil  quickly,  and  butter  to  fry  and  sputter  furiously. 

"  With  tlie  cup  alone,  charged  as  ahove  directed,  I 
have  boiled  a  two  gallon  tea  kettle  of  water  in  eight 
minuted.  But,  tbh  could  not  have  been  done  in  a 
windy  day. 

**  it  would  be  criminal  to  make  the  aibove  state- 
ment, respecting  the  iron  cup  and  tlu^  fuel  to  he  used 
with  It,  without  iiifonninci  the  tin>  tliat  it  Is  very 
dangerous.  Shouhl  any  one  attempt  to  use  it,  hf* 
cannot  be  t«Jo  careful.  The  act  of  touching  it  off 
with  a  match,  unless  circumspectly  done,  may  prove 
very  dUastrous.  The  results  of  u^iing  this  mixture 
without  sufRcient  circunisi)eetion  we  have  seen.  Suf- 
fice It  to  say,  they  were  terrible.*' 

rnhnppUy,  our  author  docs  not  give  a  pic- 
ture showing  the  effects  of  these  occasional 
catastrophes  oii   the  camp  of  innocents ;  but 
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si  liMwt  be  might  luif€  told  os  how  to  flf^j 
tb«  ctrctiDuipectioo. 

Lik^  man  V  another  rictoaller  of  rooth,  he  has 
ven'  dark  %ieira  aboat  the  hoogrjr  camper,  or, 
as  iw,  nfl/llj  calls  him.  the  ^stomach-man/  He 
tha«  exhorts  him  br  (»ctaring  the  perfect  primal 
man:  — 

"In  r^f encnee  to  this  fobjeet,  tbif  fsct  fhonld  be 
k«^it  in  riPiW,  Thetjpfi  msn,  tbe  formatiTe  man, 
WM  nymm^rfeaL  Neither  his  bitellectaal,  nor  his 
wtaintiz),  facilities  predominated.  Temjperate  in  all 
thinfipi,  he  appreciated  and  enjoyed  the  oeautifol,  the 
etiplioriic,  the  fraf^rant.  the  relisnfaland  the  eapathic 
He  fkuff«;r<rd,  —  but  to  him  his  task  was  not  onerous; 
he  enjoyed,  —  but  his  fruition  did  not  engender 
ecstasy.  Virtuous, — he  met  what  was  before  him 
with  fortitude.  Brave,  —  he  triumphed  in  erery 
struio^le  for  right  From  birth  till  death,  all  was 
sati«fact/7ry,  aliwas  enjoyable.'' 

The  most  of  the  book  is  filled  with  acooants 
of  short  excursions  in  New  Jersey.  They  are 
cximmonplace  enough  in  their  matter,  and  are 
only  interesting  from  the  indescribably  queer 
U>ne  that  pcrv^es  them.  There  arc  many  sin- 
gular criticisms  on  the  manners  and  customs 
of  the  folk  at  the  summer  resorts  on  the  Jersey 
rx>ast :  they  are  vulgar  enough,  but  the  pen'ad- 
ing  qneerness  of  the  text  makes  them  interest- 
ing. 

Th'iH  essentially  worthless  little  book  meets 
A  growing  inU;rest  in  the  free  life  that  the  camp 
alone  (;an  give  the  summerer.  Our  country 
with  itH  abundant  wildernesses,  with  the  toler- 
ance of  its  country  folk  for  what  would  in  other 
lanrls  br;  cnllcd  trespasses,  lends  itself  to  this 
diarmiii^  method  of  travel.  It  is  much  to  be 
desired  tliat  some  master  of  the  fine  art  of  de- 
cent living  in  rough  conditions  should  give  us 
a  inaniial  for  the  guidance  of  beginners  in  its 
mvsterie.H. 


K  r  UNO  LOGIC  A  L  PS  YCHOLOG  F. 

Zur  nntnrwianennchafllichen  hehanHlungsweise  der 
pnychfdofjie  (lurch  und  fUr  die  voLkerkunde.  Von 
A.  Bahtian.     lierlin,  1883.     234  p.     8°. 

TiiK  idea  i>crvading  all  of  the  more  recent 
publications  of  Adolf  Bastion  is  to  establish 
a  science  of  psychology  of  nations  upon  the 
data  of  modern  ethnograph}'.  The  all-pervad- 
ing influence  of  nature  forms  and  shapes  peo- 
ples, nationalities,  and  their  customs  and  habits  ; 
and  therefore  ethnology  must  become  a  natural 
science,  —  the  physical  science  of  the  mind  as 
manifested  in  the  development  of  each  nation 
in  particular,  and  nil  the  nations  taken  as  a 
whole.  The  witluu'awing  of  ethnology  from 
metaphysical  infiuoices,  under  which  it  has 
labored  since  it  was\made  a  scientific  study,  is 


possible  odIj  when  a  sofllcieiitlj  large  material 
has  been  collected  among  the  nations  of  the 
globe  and  the  records  of  historr  to  estabiiah 
on  it  inoontroTertibly  general  principles,  which 
will  be  fonnd  to  rest  on  natnral  science,  and 
not  on  philosophic  specolation.  Some  parts 
of  the  vast  field  of  ethnology  are  still  obscure 
as  to  their  real  significance,  becaose  the  material 
to  judge  from  is  too  scattering  and  scanty. 
Bastian's  most  recent  work  contains  a  series 
of  seven  articles,  mainly  on  Polynesian  subjects, 
which  uphold  and  illustrate  his  ideas  concerning 
ethnology,  as  stated  above,  with  a  foil  array  of 
the  most  erudite  comparisons.  The  author's 
extensive  travels  have  furnished  him  with  a 
stock  of  ethnographic  facts  which  none  has 
equalled  in  our  century,  and  which  he  readily 
compares  on  almost  every  page  with  notices 
derived  from  the  classic  writers.  Concerning 
the  progress  traceable  on  the  social  develop- 
ment of  man,  the  writer  shows,  that,  considered 
as  an  individual,  the  single  man  is  of  very  small 
account  in  the  primitive  horde.  The  first  stage 
is  the  tribe,  based  on  consanguinity  with  ex- 
ogamic  marriage.  This  stage  passes  into  that 
of  ctvt/os,  or  citizenship,  whenever  the  country 
becomes  agricultural.  Social  connection  is  no 
longer  determined  by  famih'  ties,  but  by  the 
extent  of  the  district,  country,  or  commonwealth 
to  which  the  individual  belongs.  When  tribal 
organization  becomes  loose,  then  blood-revenge, 
and  similar  primeval  customs,  also  disappear. 
The  concise  style  of  Bastian  is  not  always  what 
we  should  desire :  at  times  it  becomes  rambling, 
a  heav3'  phraseology  obscures  its  lucidity,  and 
the  pressure  of  thoughts  cannot  find  words 
enough  to  give  vent  to  their  rapid  flow.  Such 
defects  as  these  are  more  prejudicial  to  the 
literary  success  of  Bastian's  numerous  pub- 
lications than  the  t3'pographic  errors  which  the 
proof-reader  has  allowed  to  disfigure  their 
texts,  especially  the  classic  quotations. 


STOKES'S  SCIENTIFIC  PAPERS. 

Mathematical  and  physical  papers.  By  Geo  roe 
Gabriel  Stokes,  M.  A.,  D.  C.  L.,  L  L.  D., 
F.  R.  S.,  professor  of  mathematics  in  the  Uni- 
versity 01  Cambridge.  Reprinted  from  the 
original  journals  and  transactions,  with  addi- 
tional notes  by  the  author.  Vol.  ii.  Cambridge, 
University  press,  1883.     306  p.     8°. 

Vol.  i.  (328  pages)  appeared  in  1880,  and 
contains  the  papers,  arranged  in  chronological 
order,  which  were  published  by  the  author  be- 
tween April,  1842,  and  December,  1847.  The 
earliest  date  in  vol.  ii.  is  March,  1848,  and 


Fkbkuary  15,  1884*] 


SCIENCE. 


205 


the  latest.  Marcb,  1850.     Vol.  iii.  is  stated  by 
the  jHiblisliers  to  be  iu  press. 

Of  the  pupers  reprinted  in  these  first  two 
volumes,  only  two  of  tlie  more  important  are 
[of  a  purely  mathematical  clmracier,  uucl  these 
treat  of  the  proijertica  and  methods  of  compu- 
tation of  infinite  periodic  series  such  as  arise  in 
many  pinaical  problems,  wtiicli  series  were 
first  systematieally  employed  and  explained  by 
Fourier  in  18:^2.  Fourier's  treatise  ^  is  to-day 
the  best  introdnction  to  a  knowledge  of  this 
kind  of  analysis,  besides  being  one  of  the  most 
brilliant  expositions,  in  any  hrnnch  of  science, 
iu  exisleuee*  With  the  exception  of  a  single 
paper  of  42  pa^es,  mion  a  djtferential  equation 
relating  to  the  breaking  of  railway  bridges  nnder 
loads  moving  at  high  speeds,  tlie  remaining 
papers  all  come  under  the  head  of  tluid  motion 
iu  one  way  or  another,  and  inclndc  extensive 
discussions  of  the  fundamental  dynamical  equa- 
tions of  motion  of  perfect  tluids,  of  viscous 
fluids,  and  of  elastic  solids.  These  discussions 
treat,  among  other  subjects,  tlie  theory  of  oscil- 
latory waves,  the  equilibrium  of  tlie  earth  in  a 
fluid  state,  the  variation  of  the  force  of  gravity 
on  its  surface,  and  the  undulatory  theory  of 
light. 

The  work  of  Professor  Stokes  in  hydrody- 
namics is  of  special  importance  in  correcting 
and  rediscussing  the  lesults  obtaincil  by  La- 
grange and  Poisson,  and  io  paving  the  way  for 
the  more  modern  developmeuls  of  Ilclmholtz 
and  Thomson  in  vortex  motion,  and  of  Max- 
well in  electricity  and  magnetism. 

*  AndlvUcil  thfory  of  licot.  By  JoaEPii  Fockier.  Tmnn- 
IttU-'di  whK  nol«»,  bjr  AU'Ziintlof  Fre^inaD,    CMinUridKVi  ltiT&. 


But  the  papers  of  Stokes  which  are  prob- 
ably of  most  interest  to  the  mathematical  phys- 
icist of  to*dav  are  those  upon  the  undulatory 
theory  of  light,  in  which  he  lias  added  essen- 
tially to  our  knowledge  of  the  constitution  of 
the  luminiferous  ether  by  showing  how  the 
phenomena  of  aberration  may  remain  unaf- 
fected by  the  fixity  or  motion  of  the  ether,  as 
also  by  his  investigation  of  the  theory  of  dif- 
fraction, by  which  he  lias  sought  to  decide 
whether  the  vll^ratory  motion  of  a  plane  polar- 
ized ray  lies  in  the  plane  of  polarization  or  at 
right  angles  to  it. 

By  tiiesc  investigations,  and  by  others, 
among  which  may  be  noticed  that  of  the  col- 
ored rings  of  Newton,  he  has  explained  difli- 
culties  in  Fresners  undulatory  theory,  and 
essential I3'  improved  it. 

The  treatise  of  Verde t,^  which  is  the  most 
complete  and  important  exposition  of  the  un- 
dulatory theory  yet  written,  gives  a  complete 
bibliography  of  this  subject,  extending  to 
many  hundred  titles,  from  w^hich  the  reader 
can  correctly  es^tinuite  the  labors  of  Professor 
Stokes  iu  this  field. 

The  lifelong  labors  of  Professor  Stokes 
have  given  an  immense  impulse  to  malhe- 
maticO'physical  research  in  England  ;  and  the 
republication  of  these  papers  by  the  syndics 
of  the  Cambridge  university  press  is  a  grace- 
ful and  well-deserved  tribute  to  the  Nestor  of 
the  greatest  ma  them  aticiil  school  in  the  world. 

>  Ijc^oh*  d*opUquc  ntaj'filnnn  pur  E,  Verdet.  l*ftrM,  tome,  i.* 
1^0;  (uii)r  tl.,  iST'i.  Tito  fulloWtlig  tnuii>]Aiion  uiul  revision  to 
tlitle  l»  In  jtiocf*»  of  pttbllriitloii :  V»rltrftuiigt'«  ubtT  Uk'  weltcn- 
ihi'orltt  tWtt  llchtc'ii,  von  K,  V^erilct,  Herausg.  von  Or.  Karl 
Eiuei't  BmunBchwalir.     Bd.  1.    ISSI. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT   ORGANIZATIONS. 

Oeoloffic  icftrk  in  the  South  Atlantic  tUsMct. — 
Owing  tu  Iho  as  ynt  incomplt-'U*  sUUr.  of  Ihe  topo- 
grftpliic  work  in  the  southern  Appiiluchians,  the  sys- 
Cemutie  j;:i!ologh*  survey  o(  thui  sertlou  Ihl^  not  yet 
brt?n  coiiiuienced.  How«»vt?r,  s»!vcrjil  g*iolM;;ic  recmi- 
naissanccs  have  heeii  iriadei  iind  considerable  collec- 
tions of  paleoiUolngic*  material  have  heiMi  nent  into 
the  mala  ortice  of  the  j^urvfy.  During  the  season  of 
18S."1  Prof.  FT.  U.  GL^isrer  examined  the  Kcolog|»>  strue- 
turft  of  a  considerahJe  purtioii  of  Virginia  and  West 
Virginia.  During  the  latter  part  of  July  hr  was  in 
the  eastern  part  of  Virghiia,  but  in  Aui^ust  trans- 
ferrer! Ills  field  of  work  to  Greenbrier  county,  W.  Va,, 
whert«  be  studied  the  formations  that  are  exfKised 
between  the  Greenbritr  Klver  and  the  Lewi^  Turi- 


nel,  just  east  of  AUeghnny  station,  W.  Va.  A 
collection  of  Devonian  fosBlls  waH  made.  In  Sep- 
tember Ills  work  Was  earried  into  Alleghany  «*ountyj 
Va.,  where  a  careful  examination  wms  made  of  the 
rocks  so  well  f^hown  tliere.  The  iblckness,  dip,  etc., 
of  the  bedi*  were  obtained »  and  an  oxcelJtMit  series  of 
typical  specimens  sncitred.  In  October  the  Held  was 
exieuded  northwanj  to  liockinglmm  county,  hut  bad 
weather  iuipeded  the  operations.  Tlirouiih  Novem- 
ber a  special  study  was  niude  of  the  foldin*fs  in  the 
limeatunes  that  lie  between  the  Blue  Ridge  and  North 
Mountahi,  and  a  careful  comparative  examination 
made  of  the  limestones  of  Rockingham  and  Rock- 
bridge counties,  Va. 

Professor  Ira  Sayles  wa*  assigned  to  the  north - 
eatstern  part  of  Tennessee,  and  adjacent  jioriionaof 
Vlrpriia  and  Kentucky,  The  early  part  of  July  was 
Bpeut  by  him  in  the  examination  of  the  caves  near 
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Clinch  Kiver  in  Virginia.  He  next  examined  the  coal- 
beds  on  Big  Yellow  Creek  in  Bell  county,  Ky.,  and 
the  Dyestone  iron-ore  beds  a  few  miles  farther  down 
Pow  valley.  The  following  month  the  work  on  Clinch 
River  was  continued  in  Hancock  county,  Tenn., 
especially  with  the  object  of  ascertainiug  and  more 
accurately  defining  the  extent  and  direction  of  the 
faulting  so  well  displayed  in  that  section.  The  upper 
coal-measures  were  also  examined,  and  a  running 
field-chart  of  the  county  made.  In  the  latter  part 
of  the  month,  Pnifessor  Sayles  discovered  some  very 
interesting  cave-deposits  in  a  quarry  in  Hawkins 
county.  Tenn.  The  fonuations  of  this  county  were 
carefully  studied  during  September  and  October,  and 
large  collections  of  fossils  obtained.  Tlic  latter  part 
of  October  found  Professor  Sayles  at  Knoxville.  in 
accordance  with  his  orders,  to  examine  the  vicinity 
of  Knoxville  and  Centnn'ille  for  Potsdam  fossils  to 
supplement  Mr.  Walcott*8  work.  He  was  engaged  in 
this  work  through  November  and  December. 

Topographic  work  in  eastern  Tennewee,  —  With  a 
view  to  facilitate  future  geologic  work,  the  division 
for  the  topographic  survey  of  the  southern  Appala- 
chian region  was  organized  upon  a  considerably  en- 
lai^ed  scale  for  the  season  of  1883.  As  already  noted 
in  Science,  five  topographic  and  two  triangulation 
parties  were  put  in  the  field. 

Topographic. party  No.  3,  in  charge  of  Mr.  Frank 
M.  Pearson,  was  assigned  to  the  valley  of  East  Ten- 
nessee. The  territory  covered  by  his  party  includes 
about  Ave  thousand  square  miles,  lying  between  par- 
allels 36°  and  m^  :i.V,  and  between  meridians  82°  15' 
and  84°  30".  This  area  is  the  northern  half  of  the 
valley  of  East  Tennessee;  extending  from  the  sum- 
mit of  the  Cumberland  M(mntains  and  Cumberland 
))lateau,  on  the  nc»rth  and  west,  to  the  summit  of  the 
Smoky  Mountains,  or  state  line  l)etween  North  Caro- 
lina and  Tennessee,  on  the  south  and  east.  The  top- 
ographical character  of  this  region  is  such  that  the 
methods  of  work  enij>loyed  in  the  west  had  to  he  some- 
what modified.  It  was  necessary  to  carry  on  a  con- 
siderable part  of  the  work  by  means  of  compass 
meander-lines;  and  the  rapidity  of  tins  class  of  work, 
and  of  the  triangulation,  was  seriously  interfered 
with  on  account  of  the  dense  timber  which  prevails 
everywhere,  and  by  the  atmospheric  conditionf^,  which 
are  rarely  favorable  for  clear  views  of  any  great  ex- 
tent. The  prominent  topographical  features  are  jie- 
culiar.  Almost  the  entire  main  valley  is  occupied  l)y 
parallel  ridges,  that  have  their  origin  in  south-west- 
ern Virginia,  and  run  in  a  south-westerly  direction 
through  Tennessee,  and  into  Alabama  and  Georgia. 
In  this,  of  course,  the  drainage  system  is  simple,  the 
larger  streams,  with  few  exceptions,  being  confined 
by  the  ridges  which  enclose  their  head  waters. 

The  Bays  Mountain,  consisting  of  a  great  number 
of  these  parallel  ridges,  or  mountains,  as  they  are 
wrongly  called,  constitutes  the  divide  between  the 
Holston  River  on  the  west,  and  the  Nolachucky  and 
French  Broad  Kivdrs  on  the  east.  In  the  vicinity 
of  this  mountain,  And  on  either  side,  the  drainage 
is  almost  entirely  undergroimd,  the  water  flowing 
through  and  in  th^  limestone  strata  that  underlie 


this  r^on.  This  renders  the  tracing  of  the  streams 
a  difficult  matter.  The  minor  drainage  collects  In 
numerous  sink-holes,  which  occur  on  the  broad  di- 
vides from  which  the  streams  flow  in  onder^groand 
channels,  and  come  to  tlie  surface  again  in  unex- 
pected places,  and  frequently  at  considerable  dis- 
tance from  the  point  of  disappearance.  A  striking 
example  of  this  kind  of  drainage  is  seen  in  Mossy 
Creek,  which  is  also  interesting  from  the  luxuriant 
growtli  of  confervoids  and  moss  with  which  Its  bed 
is  covered.  This  stream  rises  on  the  north  slope  of 
Bays  Mountain,  and,  after  a  course  of  three  miles, 
disappears,  and  is  not  seen  as  a  surface-stream  for 
a  distance  of  seven  miles,  when  it  ce-appears,  and 
flows  for  three  miles  to  its  junction  with  the  Holston 
Kiver.  Five  miles  from  the  source  of  the  stream 
there  is  a  so-called  sink-hole,  which  is  six  hundred 
feet  in  length  and  of  unknown  depth.  A  ninety-foot 
])ole  does  not  touch  the  bottom.  This  is  really  a 
surface  appearance  of  the  stream.  A  saw-mill  was 
located  on  the  creek  a  short  distance  above  the  first 
point  of  disappearance ;  and  the  people  of  the  coun- 
try have  frequently  noticed  that  slabs  and  saw-dust 
from  the  mill  would  rise  to  the  surface  in  this  sink- 
bole,  then  disappear,  and  come  to  the  surface  again 
in  Mossy  Creek,  three  miles  above  its  mouth,  where 
it  rises  for  the  last  time. 

Mr.  Pearson  says  that  the  topographical  unity  of  the 
ridges  and  valleys  is  not  recognized  by  the  inhabit- 
ants of  the  country,  and  hence  some  confusion  has 
arisen.  To  the  same  ridge  or  valley,  often  only  fifteen' 
or  twenty  miles  in  length,  as  many  as  five  different 
names  are  frequently  applied;  the  universal  custom 
l>eing  to  re-name  a  ridge  or  valley  whenever  it  is 
cut  in  two  or  crossed  by  a  stream.  This  confusion 
of  names  also  arises  partly  from  the  fact  that  no 
thorough  or  connected  survey  of  the  region  has  ever 
been  made,  although  it  is  one  of  the  earliest  settled 
I>ortions  of  the  United  States. 

The  natural  water-power  facilities  of  the  Appala- 
chian rejrion  have  recently  been  the  subject  of  much 
notice,  and  in  this  respect  the  valley  of  East  Ten- 
nessee is  unexcelled.  There  are  in  it  many  streams 
of  considerable  length,  affording  abundant  water- 
lK)wer,  that  are  not  indicated  on  even  the  best  ex- 
isting maps  of  the  region.  Other  additions  and 
corrections  of  considerable  importance  have  been 
determined  by  the  work  of  Mr.  Pearson. 

PUBLIC    AND    PRIVATE    INSTITUTIONS. 

Masenm  of  comparative  soology. 
Arranf/ement  of  cJrhihilioH'rooms.  — The  exhibition- 
rooms  are  comparatively  small,  each  one  devoted  to  a 
special  subject,  but  so  (combined,  that,  when  taken 
together,  they  illustrate  the  animal  kingdom  as  a 
whole,  in  its  general  relations  and  in  its  geographical 
and  paleontological  range  and  distribution.  They 
are  intended  not  only  to  meet  the  wants  of  the  pub- 
lic at  large,  and  of  beginners  as  well  as  of  more 
advanced  university  students,  but  also  to  promote 
research  by  giving  assistance  to  specialists  and  origi- 
nal Investigators.    Meanwhile  the  work  of  the  mu- 
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«?iirn  proj>©r  should  be  hi  elmrge  nf  ossisUtils  whoso 
(tTiUcs  are  an  arranged  a?  to  leave  a  good  purt  of  Uioir 
time  free  for  oriijinal  r«'seai-cli;  tb<?  nuLiscum  as  a 
whole  forming  an  imporlaiil  branch  of  (ho  natural- 
history  depurinient  of  the  universlly*  with  which  iis 
assist aut.^  and  prcrft^asora  are  intimarely  connpcled. 
An  itnumcratton  of  the  ronton ts  and  uses  to  Tvhioh 
the  ^pace  in  devotod  will  give  u  betli^r  Idoa  of  the 
Aims  of  Uie  museum  than  a  lengthy  description. 

Eih  ihition-roomM, 

Synoptic  room :  synopsift  of  the  &nlm&l  kingdom, 
living  and  fossih 

Five  systt'nnitk'  rooms  for  the  s^yMematic  collec- 
tions of  mammalia,  birds,  fishes,  molluscn,  radiates, 
und  protozoa;  and  their  galleries  for  reptiles,  insects, 
and  tTiiataoeju 

beven  faunal  rooms  and  galleries:  North  American, 
South  American,  African  (inehiding  Madagascar), 
Indian^  Australian,  Europeo^Slberlan,^  Atlantic  J 
Pacific* 

Four  rooms  for  the  paleontologieal  collections, 

Two  rooms  for  tho  paleozoic,  one  for  the  mcsozoic, 
and  ono  for  the  tertiary,  as  follows:  Silurian  and  De- 
vonian,^ carlKniifcrous  and  Jura^*  cretaceous,*  lor* 
tlary.i 

Tlio  work-rooms  for  the  assistants  of  the  museum, 
and  the  sttiratje'rooms,  which  are  also  intended  as 
work-rooms  of  their  special  subjects,  are  distribuied 
foilows,  in  addition  to  a  large  recelvlng-rt>ora  ami 
&nf'n*l  workshop:  — 

The  alcoholic  cu  11  <'c lions  stored  in  the  basement 
occupy  four  rooms  devoted  to  fishes,  two  rooms  for 
fishes  and  reptiles,  one  room  for  birds  and  mammals, 
one  riM>m  for  mollusca,  one  room  for  Crustacea,  one 
room  for  the  other  invertebrates. 

The  entomological  department  is  to  occnpy  event- 
ually four  gallery-rooms  of  the  first  story. 

Tin?  work  rooms  and  storai;e-rooms  of  the  fifth 
story  are  filled  by  collections  occupying  five  rooms 
devoted  to  blr^l^  and  mammals,  three  for  skins  and 
and  tvo  for  skeletons,  one  for  c  run  Lace  a,  one 
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for  mollusca,  one  for  fish  and  reptlie  fiketetons,  one 
for  the  collection  of  dry  invertebrates  (corals,  echin- 
oderms,  sponges,  etc*),  two  for  fossil  vertebrates 
(exchi%ive  of  lishes). 

The  remaining  paleontological  collections  ai*e 
crowded  into  four  work  and  storage  rooms.  There 
are  two  work-rooms  for  the  geological  and  lithological 
department..  Four  rooms  are  devoted  to  tho  lihrary 
of  the  museum,  and  one  room  for  the  office  of  the 
curator.  There  are  also  a  large  general  lc»:tur€- 
rwmv,  three  laboratories  for  students  in  biology, 
three  laboratories  for  students  in  geology  and  paleon- 
tology, with  two  smaller  private  rooms  for  the  in- 
structors. With  the  biological  lahoratories  will  be 
connected  also  a  lari^e  roi*m  for  an  aquarium  for  both 
fresh-water  and  marine  animals,  and  another  room 
for  a  vivarium,  both  of  which  are  in  the  basement 
of  the  building. 

This  will  give,  in  all,  seventeen  rooms  devoted  to 
the  exhibition  of  collections  for  the  public;  ten  work 
und  storage  rooms  in  Ih^  basement,  for  the  alcoholic 
collectjons;  tbtrteen  work  and  storage  rooms  for  the 
dry  zoological  col  led  ions;  eight  similar  rooms  for 
the  paleontological  and  geological  collections;  and 
tbirleen  rooms  devoted  t<»  the  laboratories,  lecture- 
ro^ms,  and  library  connected  with  the  instruction 
given  at  the  museum;  the  arrangement  being  such, 
that,  whenever  any  departments  (as.  for  instance,  the 
geological  an<l  geographical,  or  the  anatomical,  or 
any  other)  outgrow  their  present  rjuariers,  room  can 
\w  ma<le  for  them  by  extensions  of  the  building,  for 
a  long  time  to  come,  without  interfering  with  the 
plans  which  have  been  carried  out  thus  far. 

Jn  adopting  a  smnll  unit  for  the  size  of  the  rooms 
(Jinx  40  feet),  all  attempts  at  exhibition-rooms,  impos- 
ing from  their  size,  were  deliherately  abandoned. 
It  is  aimed  oidy  to  place  before  the  public  such  por- 
tions of  the  collections  as  bhall  become  instructive ; 
and  in  the  storage  and  work  rooms  the  appliances 
for  storage  aim  at  economy  of  space,  and  are  in- 
tended, while  they  do  not  neglect  the  careful  preser- 
vation of  the  collections,  to  give  to  the  assistants 
anil  students  the  freest  and  rjuickest  possible  access 
to  them. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Cambridge   entomological   dalx 

6.  8,  —  Mr.  G,  Dimniock  called  attention  t^^i  some 
Ions  habits  of  the  cominou  European  earwig,  For- 
|cula  atiricularia,  a  specimen  of  whicli  he  had  kept 
confl Dement  several  monlha.    These  insects  are 
onlvorou*,  but  apparently  prefer  insects  as  food, 
iting  their  own  species  greedily.     Although  to  ali 
|ppearance-^  blind,  except  to  the  presence  or  absence 
'  light,  the  specimen  above  mentioned  captured  fleas 
[(t'uiex  irritans)  with  ease  In  an  enclosure  about  live 
(e^ittrnotres  in  diameter.     No  notice  was  taken  of  a 
i  put  in  the  enclosure  until  the  flea  actually  touched 
earwig,  when  the  latter  would  rush  after  the  Dea, 


palpitating  with  the  antennae  rapidly,  and  thus  keep- 
ing on  his  track.  If  tlie  flea  escaped  from  beneath 
lite  antennae  of  the  earwig,  the  latter  would  find  him 
again  in  a  moment,  and  the  amusing  chase  would  be 
renewed,  to  end  in  the  sure  seizure  of  the  flea  in  the 
mouth-parts  of  the  earwig.  The  earwig  was  a  glut- 
ton,  and  would  often  eat  a  large  number  of  fleas  or 
other  insects  in  succession,  at  the  end  of  Ids  repast  his 

abdomen  being  much  distended. Mr,  S,  n.Hcud- 

der  ejthibited  a  specimen  and  drawings  of  an  arachnid 
from  the  coal-measures  of  Arkansas.  Two  years  ago 
Karsch  figured  a  similar  form  from  the  coal  of  Prus- 
sian Silesia,  under  tlie  generic  name  Anthracomartus. 
and  Kusta  has  just  described  another  from  carho- 
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niferous  beds  in  Ik)licinia.  This  adds  another  to  the 
many  instances  in  wliich  a  new  generic  typ<^  of  car- 
boniferous arthropods  had  no  sooner  been  announced 
as  found  on  one  continent  tlian  It  was  discovered  on 
the  otlier.  The  Arkansas  species  was  obtained  by 
Prof.  F.  JS.  Harvey  of  Fayetleville,  and  liad  not  bet*n 
in  Mr.  Scuddefs  hands  a  month  In^fore  a  second 
American  species  was  found  by  Mr.  1%.  1).  L:icoe  in 
the  well-known  beds  of  Mazon  Creek,  111. 

Biological  society  of  Washington. 
Feb.  8.  —  Mr.  W.  T.  Hornaday  read  a  pa|>er  on  the 
guacharo  bird  of  Trinidad,  describing  the  liabits  of 
the  Steatomis  caripcnsis  as  observed  by  him  in  one 

of  the  caves  where  it  breeds. Mr.  G.  Brown  Goode 

read  a  paper  on  tlie  aims  and  limitations  of  modem 
iisli-culture.  Modern  fisli-culture  he  defined  to  he 
fish-cullurc  carried  on  upon  an  immense  Fcale,  under 
the  direction  of  men  trained  Ui  scientitic  research,  as 
distinguished  from  the  old  and  insignificant  method 
of  iish-culture  carried  on  by  private  enterprise.  Its 
aims  were  shown  to  be,  1,  to  arrive  at  a  complete 
understanding  of  the  life-histories  of  useful  aquatic 
animals,  and  the  conditions  under  which  they  live; 
and,  2,  to  apply  this  knowledge  so  thoroughly  that 
all  fishes  shall  be  brought  as  completely  under  control 
as  are  now  the  shad,  the  salmon,  the  carp,  and  the 
whitefnli.  The  limitations  of  fi>h-culture  were  shown 
to  be  llie  same  as  those  of  scientific  stock-rearing  or 
agriculture. Dr.  T.  II.  Bean  made  a  communica- 
tion upcm  an  augmented  development  in  the  fins  of 
a  species  of  Siphostonia,  exhibiting  a  specimen  with  a 
supernumerary  anal  fin.  In  the  discussion  of  this 
paper,  Mr.  John  A.  Kyder  remarked  that  this  de- 
formity was  an  attempt  toward  reversion  to  the  con- 
dition of  some  remote  ancestral  tyi)c  in  which  there 
was  a  continuous  fin  around  the  iM)slerior  portion  of 

the  body. Mr.  C.  I).  Walcott  exhibited  a  siHici- 

nien  of  trilobite,  Asaphus  sp.,  in  which  twenty-six 
pairs  of  leg-*,  and  the  mouth-parts  also,  were  plainly 
to  be  seen;  also  a  specimen  of  Maine  granite  con- 
taining fossil  corals,  probably  of  the  Devonian  age. 

Phiiosophical  society  of  Washington. 
Jan.  19.  —  Mr.  Israel  ('.  Russell  made  a  communi- 
cation on  tiie  existing  glaciers  of  the  high  Sierra  in 
California.  After  showing  the  extent  of  the  ancient 
glaciers  of  the  region,  and  their  relation  to  the  toi)og- 
raphy,  he  described  in  detail  the  ]»henonicna  of  the 
Mount  Dana,  Mount  Lyell,  and  Parker  Creek  glaci- 
ers, c]o>ing  his  remarks  with  a  reference  to  the  lit- 
erature of  the  subject.  The  Mount  Dana  glacier  lies 
at  the  foot  of  a  cliff  on  the  north  face  of  that  peak, 
with  an  elevati(»n  of  11,500  feet  above  the  sea.  It 
is  at  the  head  of  a  deep  cafion  draining  into  Lce- 
Vining  Creek,  one  of  the  trilmtariis  of  Mono  Lake. 
It  is  approximately  2,.')00  feet  long,  and  of  somewhat 
greater  breadth.  Xol  withstanding  its  small  size,  the 
distinction  between  the  snow-ice  of  the  nC-rC  and  the 
solid  greenish-blue  ice  of  the  glacier  proper  is  clearly 
marked.  Its  |)lanes  of  growth  are  inilicated  by  a 
banded  structure,  —  compact  ice  alternating  with 
thin  sheets  of  porou:i  white  ice  and  with  dirt-bands. 


It  is  abundantly  provi<led  with  crevasses,  and  hai 
terminal  moraine  visibly  growing.  The  stones 
the  moraine  show  marks  of  attrition,  and  the  lake! 
fed  by  the  outflowing  stream  is  milky  from  suspend 
detritus.  The  Mount  Lyell  glacier  is  somewL 
larger,  and  exhibits  substantially  the  same  charactei 
A  iK)rtion  of  its  surfa(!e  is  charactcrlze<l  by  Mce-pyi 
mids.*  These  occur  only  near  the  foot  of  the  glacii 
where  the  surface  is  rapidly  melting,  and  depei 
upon  the  power  of  superficial  pebbles  to  rescue  tl 
ice  immediately  beneath  them  from  the  porosity  eli 
where  produced  by  insolation.  The  Parker  Cre< 
glacier,  likewise  at  the  liead  of  a  tributary  of  Moi 
Lake,  resembles  the  others  in  its  general  featun 
and  displays  in  addition  a  considerable  number 
'glacier-tables,'  —  blocks  of  rock  perched  on  itan 
ards  of  ice.  A  number  of  other  glaciers  were  s« 
at  a  distance  of  a  few  miles,  but  were  not  Tislts 
The  various  phenomena  were  lUustrBtcd  by  phot 
graphs. 

Mr.  Gilbert  Thompson  described  certain  glacie 
on  Mount  Shasta  believed  to  be  new  to  sclenc 
Their  discovery  increases  the  number  of  kiiov 
glaciers  on  the  flanks  of  Shasta  to  seven.  Mr.  W.  ] 
Uolmes  described  the  glaciers  of  the  Wind  RIt 
Mountains,  and  the  glaciers  of  Mount  Moran  in  tl 
Teton  Uange.  The  former  arc  from  one-fourth  of 
mile  to  one  mile  in  length.  The  latter  are  thr 
in  number,  and  lie  at  an  altitude  of  12,000  feet.  U 
Mark  Kerr  mentioned  the  occurrence  of  a  glacier 
the  Salmon  Mountains,  a  division  of  the  Coi 
Range. 

Prof.  W.  C.  Kerr  described  the  mica-minet 
North  Carolina,  explaining  their  geological  relatior 
and  setting  forth  the  economic  and  mlneralo^ 
results  of  their  exploitation.  He  described  mo 
particularly  a  series  of  prehistoric  excavations,  whi< 
are  large  and  numerous,  and  were  evidently  ma 
for  the  purpose  of  obtaining  the  same  mineral.  Oi 
of  these  measures  150  by  75  feet,  and,  despite  a  parti 
filling:  with  dvhris,  retains  a  depth  of  S5  feet.  Tl 
ancient  work  was  performed  with  blunt-pointed  tool 
douhtlt'ss  of  ytone:  and  facts  connected  with  tl 
arboreal  vegetation  ^how  that  it  had  been  disconii 
ued  as  much  as  five  hundred  yeais  ago. 

Scientific  clnb,  Manhattan,  Kan. 
f/(/)i.  IS.  —  Mr.  Shartel  i)resented  some  notes  !v^ 
ing  the  Sue/,  and  Panama  canaU  and  the  Aii«^!lNll] 
tunnel.  Mr.  Marlatt  described  a  worm  wiiitrl^ 
observed  last  year.  Professor  Kellerman  made  so 
interesting  remarks  respecting  the  occunx*nci*  ^ 
chlorophyll  in  animaN.  Su|X'rinten<lent  Gralij 
gave  a  descripti(»n  of  souje  carvings  on  a  rock  in 
cave  in  CJrecnwood  county.  Tlioe  carvings  w< 
observiMl  by  Mr.  Mason,  and  drawings  which  he  nia 
of  them  were  exhibiti'd.  Mrs.  Kellerman  gave 
interesting  deseriiUion  of  the  Termites,  or  *  wh; 
ants.'  She  described  their  manners  and  custoii 
grades  of  society,  architecture,  political  economy,  a 
many  other  points.  Mr.  Lund  read  a  paper  on  ' 
undulations  of  the  earth's  surface.  He  cited  nun 
ous  instances  of  elevations  and  depressions  that 
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risking  place  at  the  pri?*crit  time,  as  wcU  a^  »omo  of 
the  mom  reruarkabli*  ones  of  pa*^t  a^es. 

OQTiBT  olnbi  Olcudimiitli 
Jan.  5,  —  111  their  aiiruml  report,  the  trusu?es  sttiletl 
that  Hie  f!lul>  expftuU'J  <lurnjg  the  yoar  $*J.'JS  OU  in 
the  proseciitM)!!  of  the  game-laws,  Tli«*  extension  of 
tlic  o|per»  i^rasiH)  fi»r  <tuail  through  NnvinnijL'r  wiissiij;- 
gestcd  as  not  likely  lo  Oo  injury;  and  attention  was 
calleit  to  llie  continued  polhilion  of  waters^  and  tlie 
consequent  destruction  of  tisli,  Tlie  necessity  was 
urged  of  protccliiig  the  National  p:*rk  from  the  specu- 
lator, and  such  tracU  us  the  Adiroudacks  from  tlie 
wood- chop  per. 

Afiftdftmy  of  oAlaxal  Boirocws  of  PhilAdelphb. 
/>c.  //,  tS83.  —  Fn  an  account  of  the  formicaries 
of  the  carpenter  ant,  the  Rev.  H.  C.  McCook  rtdated 
ohscnatlons  proving  that  the  females  of  Campouotii!» 
|>eiiusyh'anicus»  when  ferJilized,  go  soHtary,  and, 
after  dispo8Se<ising  themselves  of  their  wings,  hciitn 
Uie  work  of  founding  a  new  family*  Tins  work  they 
carry  on  until  enough  workers  are  reared  to  attend 
lo  the  active  duties  of  the  fonnicary;  a-**,  tending  and 
feedinj;  the  young,  enlarging  the  domiciU',  etc.  After 
that,  the  queens  generally  limit  their  duly  to  the 
laying  of  eggs,  and  are  continually  £:uaided  and  re- 
•ttHcted  in  their  movemenli  by  a  circle  of  attendant 
workers  or  *  court.*  Tho  facts  are  furOier  Hhntmied 
and  enlarged  by  a  series  of  ohservatious  made  by  Mr, 
Edward  Pott«,  in  accordance  with  the  speaker's  sug- 
gestions and  directions.  They  establish  or  cr»u(irni 
the  following  points:  1,  Thtj  marmer  of  deposit !ii)Lf 
the  eggs,  whichf  as  well  as  tlie  larvae,  are  cared  for 
by  the  queen  until  workers  are  matured;  2,  The  stages 
in  the  development  of  tbe  egg  and  larvae  are  par- 
tlaJly  noted:  3.  The  time  required  for  the  change 
from  liirval  to  pupal  state  Is  abotit  thirty  days;  4. 
About  the  same  period  is  s|)ent  in  the  impal  state,  the 
entire  period  of  liansforuiation  being  about  sixty 
days;  5.  The  work  of  rearing  the  first  broods  begins 
the  latter  part  of  June,  or  early  in  July;  tl  About 
twenty-four  liours  are  spent  by  larvae  in  spinning  the 
cocoon;  7.  The  ant-qiifen  probalily  assists  the  callow 
antling  to  cmerj^e  from  Its  ease;  8.  Not  only  the 
Jarvae,  but  iKcastonally  the  antiings,  are  fe.l  by  the 
queen ;  U.  The  young  workers,  shortly  after  emer- 
ging, begin  the  duty  of  nurses,  caring  for  tlie  eggs,  and 
tending  the  larvae, 

Jqiu  I*  —  Professor  Joseph  Leidy  exhibited  sped- 
mens  of  tin  ore  from  the  Black  II 1 1  Is,  Dakota.  They 
cousUted  of  a  mans  of  granilu  conlainfngcassiterlte,  a 
fnigm*^ntof  quartas  with  the  j-ainc,  and  a  mass  of  pure 
eft9«ilerlto  of  about  one-pound  weight.  He  had  nlso 
seen  several  pounds  of  large  grains  obtained  from 
gold  -  wash  ing*.  From  among  these  he  had  picked 
f>ut  foveral  eharrtclerigilc  crystals. 


NOTES  AND  aXBIVS. 

Tut;  death,  last  Friday,  of  Professor  Arnold  Giiyot 
of  Princeton,  rvmoveaone  more  of  iho<se  di!«tiugui<<hed 
njeu  of    broad  scientific  culture,  wlio,  ntirtnred   in 


Knropo,  have  given  the  best  fruits  of  I  heir  lives  to 
America.  His  influence  on  the  young  men  under 
liis  teaching  was  second  only  lo  tliat  of  liis  tic  voted 
friend  nml  countryman)  Agassi/.  We  fihall  «»fteak 
more  at  length  of  his  life  and  clmracteristioi  In  a 
future  number. 

^  It  will   be  a  source  of  pleasure  to  thote  who 

arc  aw«re  of  the  reliable  and  consclentlou*  character 
of  Dr.  Joseph  Leldy*«  contribution!*  to  science,  to 
learn  that  he  has  been  awardei!  l)y  the  Geological 
society  of  London  the  *Lyell  medal,*  with  its  accom- 
palsying  pur^e  of  twenty-live  jnjumip,  in  reeouuition 
of  his  important  services  to  pafeontology.  In  a  letter 
received  from  Warington  VV*  Smith,  foreign  secretary 
of  the  Geological  society,  <lated  Jan.  2**!,  Dr  Leidy 
is  advised  of  the  award,  and  requested  to  ilepute 
some  fellow  of  the  society  to  receive  the  «ame  at  the 
anniversary  meeting  to  be  hehl  on  the  15Uj  insL,  for 
transmission  to  Phiiadelphfa, 

—  The  fourtli  volume  of  the  census  reports  has  been 
issued  from  the  press.  This  U  npon  the  *  agencies 
of  transportiition,'  and  includes  the  statistics  of  rail- 
roads, steam  navigation^  canals^  telegraplm,  and  tele- 
phones. Naturally  the  first  of  these  subjects  lakes 
up  the  bulk  of  the  volume^  monopolizing  (151  pogej 
out  of  a  total  of  SOtl.  The  statistics  and  discussion 
of  this  fiubject,  as  well  as  of  telegraphs  and  tele- 
phone*, liave  been  prepared  by  Mr.  A.  E.  bhuman, 
whoso  tliorough  acquaijitance  with  the  subjecis,  and 
whoae  painstaking  care,  are  amply  lliufitrated  by  tho 
reports  in  question. 

The  total  railroad  mileage  in  oi)eration  on  June  1, 
188l>,  is  given  as  87,781  {\}a.  This  was  under  the 
management  of  iul\  cor|>o  rat  ions.  The  total  cost  of 
construcilou  w-is  $4,112,307,170,  and  of  equipment, 
|i41S,t>45,PSl,  The  assets  of  tlie  whole  system 
amounted  lo  $5,5:^3,4 ll),78S,  and  the  llahiHtle.*,  $5,- 
425,7:i:!,o4iO.  The  paid-in  capital  slock  aggregated 
f2,Ui;t»tWMl,2r»4,  over  80%  of  which  earned  a  prollt  at 
an  average  rstto  of  tliV.t  %.  The  total  nuniber  of 
stockholdeni  (e<«li mated,  in  part)  was  not  fur  from 
:HH),OUa,  giving  an  avenige  of  $S,7fX>  of  stoek  to  each. 
The  aggregate  freight  mileage  was  iJ2,.')4vS,S4istiiKj, 
and  the  passenger  mileage,  r»,74<),llil,o02.  To  illus- 
trato  Iho  amount  of  railroad  travel,  it  may  be  said 
that  this  represents  an  average  travel  of  114  miles  for 
each  man,  woman,  and  elifhl  in  the  covinlry.  The 
above  Hgures,  when  contrasted  with  those  represent- 
ing tlie  condition  of  the  railroad  liUerest  in  this 
country  at  the  close  of  l8iS**,  show  an  inunense  growth 
during  the  two  vears  and  a  half.  At  the  lutlcr  date 
there  were  in  operation  not  fewer  than  117,717  miles, 
an  Increase  of  i^),8^j  miles,  while  the  capital  had  In- 
crea*e«|  In  appfoximately  the  same  proportion.  At 
that  date  the  total  railr<jad  mileage  of  the  globe  is 
given  (Spolford's  Almantic)  as  2G4,SL*r>,  of  which  this 
country  owned  over  44%,  The  total  of  all  Europe 
was  less  thrin  that  of  the  Ujtited  States,  lieing  but 
10:>,805,  The  stalJBtJcal  tables  of  the  report  U|>on 
rai I roada  contain,  J**,  a  general  timmeial  exiiihiiof  the 
several  roads:  2"=*,  agencr.il  balance-sheet;  a^.  traflie 
operations;  4^.  passenger  and  freight  mileage;  and, 


210 


SCIENCE. 


[Vou  III.,  No.  64. 


II! 


11 


I  : 


6°,  etiuipmcnt  and  employees.  A  second  purlion  of 
the  report  relatoslo  llie  physical  characteristics  of  the 
roads,  wiih  statistics  regarding  the  history  of  con- 
struction, j;r;idcs,  curves,  roadway,  and  tracks.  Tiiis 
is  followed  by  an  analysis  of  the  funded  debts  of  rail- 
road corporations,  and  by  a  statement  rej^anling  the 
amount  and  kind  of  fuel  used.  The  re|M)rt  concludt'S 
with  a  condensed  ^tatenlent  of  the  sigrcements  exist- 
ing between  diil'en>nt  railroad  companies,  and  be- 
tween those  comi»anies  on  the  one  liand,  and  expn»>s 
and  sleeping  car  com]>anies  on  the  other. 

The  n?i)ort  by  Mr.  T.  C.  Purdy,  upon  steam-navi- 
gation, opens  with  a  history  of  that  subject,  in  wliich 
the  projrro.ss  of  development  of  the  species,  the  high- 
est type  of  wliich  is  our  ocean-going  steamship,  is 
briefly  sketched.  The  tables  show  the  number,  ton- 
nage, value,  capital  invested,  service,  and  traflSe  of 
our  steam-craft.  The  report  upon  canaN,  by  the 
same  author,  opens  with  a  history  of  canal  construc- 
tion in  this  country.  Many  ]iersons  at  the  present 
day  will  doubtless  be  surprised  to  leani  the  extent 
to  which  this  class  of  internal  improvements  was 
pushed  during  tlie  perio«l  between  1825  and  1840. 
The  total  length  of  canals  constructed  in  this  country 
was  4,408,';,  miles,  costing  ?!214,041,St)2.  Of  this, 
l,0r).3,';,  miles  hiive  been  abandoned,  and  a  large  part 
of  the  n?mainder  is  not  paying  expenses.  The  sta- 
tistics connected  with  tliis  report  give  financial  state- 
ments. 4late  of  construction,  dimensions  of  canals, 
and  the  niunbcr  and  dimensions  of  locks. 

The  report  upon  telegraphs  opens  with  a  brief  dis- 
cussion of  the  statistics.  The  tables  contain  a  general 
financial  exiiibit,  a  statement  of  volume  of  business, 
number  of  employees,  and  description  of  lines.  The 
report  ujjon  telephones  is  of  a  very  similar  cliaracter. 
In  regard  to  this,  it  should  l>e  borne  in  mind  that  the 
telephone  was  in  its  infancy  during  the  year  to  whicli 
the  statistics  refer,  and  that  its  use  lias  increased 
enormously  during  the  years  which  have  elapsed 
since.  Following  this  report  is  a  pa|Kir  upon  the 
postal-telegraph  service  in  foreign  countries,  which 
cannot  fail  to  prove  of  great  interest  at  this  time, 
whoTi  the  4|uestion  of  a  government  telegraph  is 
being  actively  agitated  in  this  country.  This  report 
has  been  compiled  by  Mr.  Kobert  B.  Lines,  mainly 
from  information  received  from  the  lieads  of  the  de- 
partments of  postal  telegraph  of  foreign  countries 
through  our  rejiresentatives.  It  details  the  history 
of  tlie  postal  telegraph  in  each  country  where  it  ex- 
ists, sketches  the  methods  of  business  management, 
and  compares  the  administration  by  the  government 
witli  that  by  private  hands,  both  as  to  cheapness 
and  efficiency.  The  following  countries  support 
telegraphs  which,  either  wholly  or  in  part,  supplant 
private  undertakings  :  Great  liritain,  (iermany. 
France,  Austro-IIungary,  Russia,  Switzerland,  Hel- 
gium,  Netherlands,  Sweden,  Norway,  Denmark,  Por- 
tugal, Roumania,  Turkey,  Brazil,  Ja)»an,  Tatiada, 
and  New  Zealand,  —  in  short,  nearly  every  civilized 
country.  In  most  cases  the  telegrapli  has  been  the 
property  of  the  state  since  its  introduction,  but  in  a 
few  cases  the  property  has  been  purchased  from  pri- 
vate owners.    This  was  the  case  with  Great  Britain, 


who  bought  out  the  telegraph  companies  in  1870. 
The  price  imid  for  the  property  was  based  upon  the 
net  earnings  in  the  year  ending  June  30,  1808,  by 
capitalizing  that  amount  at  five  percent.  The  trans- 
fer from  j)rivate  to  public  liantls  has  been  found  to 
be  a<lvantageous:  as  not  only  liave  the  rales  been 
largely  reduetjd,  but  this  deimrtment  has  been  more 
than  self-supi>orting,  haviiiz  earned  In  twelve  years 
(from  1870  to  18S1  inclusive)  the  sum  of  £l,l)0n,99f}. 
This,  liowever,  need  not  be  a  matter  of  surprise;  as 
the  uniform  rate  for  twenty  wonis  is  one  shilling 
(twenty-five  cents),  and  threepence  for  each  addi- 
tional five  words  or  i)art  of  five  wonis.  As  compared 
with  the  rtaes  of  ]>rivate  corporations  in  this  country, 
these  rates  are  but  little  lower  for  equal  dist<ances. 
while,  if  we  consider  the  greater  density  of  ]K>pula- 
ti»Mi  and  the  vastly  greater  volume  of  business  done 
in  England,  It  W(mld  seem  that  these  rates  are  rela- 
tively quite  as  high.  In  most  of  the  continental 
countries  rates  are  less:  and,  in  all  cases  where  the 
statistics  an*  !;iven,  the  cxiHMises  of  the  department 
have  been  greater  than  the  n-eeipts. 
The  volume  li.as  a  very  full  general  index. 

—  We«hMiskii  statfs  (CentrfM.  inetl  tc/*s..  1883. 
4()o)  that  he  lias  been  able  to  demonstrate  the  pres- 
ence of  the  negative  variation  of  the  natural  nerve 
current  in  a  stimulated  nerve  by  means  of  the  tele- 
phone in  a  way  similar  to  that  d(>S4!rilM.*d  by  Bern* 
stein  and  Schonlein  for  the  muscle.  The  quality  of 
the  *  iHTve-tone'  obtained  dcn-s  not  differ  from  that  of 
the  telephonic  muscle-tone.  When,  by  tying  a  string 
ar«)und  it.  the  jdiysiological  continuity  of  the  nerve 
was  destroyed,  the  peculiar  ner>'e-tone  caused  by  in- 
terruptions of  the  negative  variation  current  disap- 
pi'ared.  while  that  cau.sed  by  unipolar  action,  and  of 
a  purely  pliy>ieal  origin,  could  still  Ik*  heard.  The 
latter  tone,  however,  could  be  distinguir^hed  from  the 
true  physioli»«:lcal  nerve-t<»ne  both  by  means  of  its 
p»'culiar  quality  and  by  the  faet  that  it  n»qnired  a 
greater  St n'lmtli  of  stimuhis  for  its  imuluction  than 
the  former.  Chemical  an<I  mechanical  stimulation 
wen.'  alsf)  tried,  and  in  each  ease  a  dt'finite  noise  was 
heard.  When  th(*  iktvc  was  .stimulated  by  means  oi 
a  constant  current,  a  peculiar  noise  was  heard,  in  ac- 
cordance with  the  law  of  contraction,  either  at  the 
Oldening  or  the  elo.sing  of  the  current. 

—  K.  an4l  F.  N.  Spon  announce  A  pocket-book  of 
electrical  tables,  for  the  use  of  electricians  and  engi- 
neers, by  .John  Munro  and  A.  .lamieson;  Absolute 
electrical  and  magnetic  measurements,  reprinted  from 
yiiture,  by  A.  (rray;  IIandl>ook  of  sanitary  informa- 
ti<»ii  for  householders,  by  lloger  S.  Tracy. 

—  The  deaths  an»  anncamced  of  Mr.  Hugh  Powell, 
the  first  English  optician  t«>eonst  met  objectives  on  th« 
water-innnersi(»n  principle,  and  one  of  the  founder! 
of  the  Royal  microscopical  society,  of  whom  only  flvi 
now  remain;  and  of  the  venerable  Professor  Svtti 
Nilsson  of  Lund,  known  for  his  zoological  worii  and 
his  Investigations  on  the  prehistoric  inhabltuili  id 
Scandinavia. 
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—  A  correspondent  of  yature,  wlio  bas  evUIentty 
hft«1  a  good  opportuuity  lo  »luily  I  lie  results  of  the 
Knikalou  eruption,  and  has  made  soundings  in  lUe 
ncigbborliood,  writes,  tliat  Instead  of  the  sixteen  new 
volcanoes  wliicli  were  at  lii'st  reported^  itnd  the  total 
de?*ti-nrtion  of  KrakatoH^  there  U  still  a  consiiterable 
portion  of  the  island,  and  thut  the  greater  p^irt  of  the 
dt-^truction  &eenia  to  have  come  from  the  wave  pro- 
duced by  the  eruption  and  the  fall  of  tlie  masses  of 
inateriat  whicli  were  thrown  froiii  the  northern  por- 
tion of  the  island.  Krakatoa  at  it^  nortbern  end  now 
Hi€s  hi  ft  steep  wall  eight  hundred  metres  high;  and, 


of  his  resigning  the  superintenrleiiCT  of  the  natural- 
history  section  of  the  British  ninsemn.  Altliough 
about  eighty  years  of  age,  he  is  still  vigorous,  and 
roads  papers  l)efore  the  Icaroed  societies  at  nearly 
every  meeting.  The  establishment  of  a  natui-al- 
hi-story  museum  was  long  an  object  for  which  he 
toiled.  Over  twenty  years  ago  be  pubiii^bed  an  ad- 
dress 'on  a  national  museum  of  natural  history,'  In 
whieh  he  stated  his  view  relative  to  t]ie  need  for,  and 
the  proper  organization  of,  such  an  institution.  The 
new  museum  is  in  a  large  degree  the  result  of  hia 
labor. 
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where  was  onee  land,  soundings  of  three  hundred 
and  sixty  metres  liave  been  made  without  fimting 
bottom.  A  large  portion  of  tliin  material  appeal^  to 
have  Lieen  deposited  a  few  miles  to  the  north,  as  shown 
in  the  map,  by  tbe  new  islands  of  Steers  and  Calmcjar, 
and  the  shoals  to  the  north  of  Lang  Island,  which 
seems  to  have  been  aliout  on  the  line  between  the 
upheaval  and  downfall,  and  has  not  been  changed 
materially  in  size.  All  the  islands  are  covered  with 
ashes;  tlie  destruction  of  life  having  been  nearly 
con^plete,  even  in  Sebuku,  the  first  patches  of  green 
showing  themselves  on  the  small  islands  farther  north, 

—  Professor  Ui chard  Owen  has  ceased  to  be  a  com- 
moner, having  been  knighted  by  the  Queen.  A  ban- 
|uet  was  given  him  by  his  colleagues  on  the  2Ut  of 
Jaiioary,  as  a  ^ort  of  farewell  celebration  on  the  event 


—  The  aimual  course  of  lectures  given  under  the 
auspices  of  tlie  University  of  Pennsylvania  consists 
this  year  of  The  development  of  tlie  house,  by  Rev, 
R.  E.  Thompson;  Wby  doctors  exist,  and  how  they 
work,  by  H,  fJ.  Wood,  M.D,;  Flr*«t  aid  in  emergen- 
cies, by  J,  W.  White,  iLD. ;  Order  and  progress,  by 
Mr.  A,  S,  Ooltes;  Tbe  roman(?e  and  realitieit  of  ani- 
mal locomotion,  by  Mr.  E,  Muybridge ;  A  gtnnce  at 
the  lowest  forms  of  life,  by  iF.  Leidy,  M.D. ;  Chemis- 
try in  tbe  industrial  arts,  by  Mr.  >»  P.  Sudller;  Tlie 
creation  of  an  empire,  or,  The  life  and  work  of 
Count  Otto  von  IMsmarck,  by  Mr.  E.  J.  Janjes;  Rela- 
tion of  American  forests  to  Americftu  prosperity,  by 
J.  T.  EolbrtH»k,  M.D. ;  Htnv  idectricity  is  measured, 
by  G.  F-  Barker.  M-D.  The  course  began  Jan,  U; 
and  a  lecture  will  l>e  given  eyery  Friday  evening  till 
March  21,  except  on  Feb.  22. 
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—  Charles  Scribner*8  Sons  announce  an  important 
book,  by  Professor  Arnold  Guyot,  entitled  "Crea- 
tion; or,  Tlio  biblical  cosmogony  in  tlio  light  of 
modern  science.** 

—  The  Pilot  chart  of  the  North  Atlantic  Ocean  for 
February  shows  a  smaller  nimiber  of  wrecks  than 
were  given  on  that  of  last  month.  Tlie  tliick  scatter- 
ing of  wrecks  alonj:  our  coast  from  Cape  Hatteras 
to  Xew  York,  and  on  the  January  chart  farther 
north,  as  compared  with  those  charted  on  the  Eun)- 
pean  coast,  attracts  immediate  attention,  but  may  be 
due  to  the  more  comjdete  infonnation  received  by  the 
hydrographic  office  from  vej»sels  entering  American 
ports,  rather  than  to  greater  carelessness  or  reckless- 
ness on  the  part  of  American  navigators. 

—  Dr.  II.  Laspeyrcs  has  been  ap]K)inted  professor 
of  mineralogy  In  the  university  at  Kiel,  ami  Dr.  F. 
Kurtz  of  Berlin,  professor  of  botany  at  the  univer- 
sity Jit  Cordoba  in  the  Argentine  Republic. 

—  Over  a  million  visitors  passed  the  turnstile  of 
the  South  Kensington  museum  during  1883;  and  since 
the  opening  of  the  museum  in  June,  1857,  the  num- 
ber of  vi>itors  is  stated  to  have  been  22,07r>,012. 

—  The  course  of  *  practical  lessons  *  In  an tl tropology, 
of  the  Parker  memorial  science  class,  began  Jan.  «, 
and  will  continue  to  March  30.  Among  the  subjects 
of  the  essays  to  be  discussed  we  find  *  Infant  educa- 
tion.' *  Language  and  Its  evolution,*  *  Heredity,*  and 
*  Allopathy  vs.  homoeopathy.* 

—  The  annual  watch-trials  undertaken  at  the  Yale 
college  observatory  for  the  encouragement  of  horology 
an^  now  In  progress,  and  watches  or  marine  chninome- 
ters  whose  record  is  to  a))pcar  in  this  year's  observa- 
tory report  will  be  received  n<a  later  than  April  15. 
The  report  Is  published  the  latter  part  of  June.  Full 
particulars  of  the  conditions  of  the  watch-trials  will 
be  furnished  upon  application  to  the  secretary  of  the 
observatory. 

—  Dr.  Benjamin  Sharp  has  been  a[)iM>inted  pro- 
fe>sor  of  lower  invertebrata  by  the  council  of  the 
Academy  of  natunil  sciences  of  Philadelphia.  Dr. 
JSliarp  is  a  graduate  of  the  l-niversity  of  Pennsylva- 
nia, from  which  he  received  the  degrees  of  Doctor  of 
medicine  and  Doctor  of  philosophy  in  ISSl.  He 
afterwards  studied  under  Leuckart  in  Lelpzii:,  and 
under  Semper  in  the  University  of  Wurzburg.  He 
to(»k  his  degree  from  the  latter  after  presenting  a 
thesis  in  (ierman  on  the  anatomy  of  Ancylus.  A 
translation  of  this  memoir  has  been  published  in  the 
proceedings  of  the  academy,  and  is  considered  an 
important  addition  to  our  knowledge  of  the  group 
of  animals  described.  Dr.  Sharp  was  granted  the 
privilege  of  btudying  at  the  Bavarian  table  in  the 
Zoi>Io;;ical  station  at  Naples,  an  honor  rarely  graiitetl 
a  foreigner.  Dr.  Sharp  pro|H)ses  delivering;  lectures, 
during  the  coming  spring,  on  the  lower  forms  of  life. 
The  course  will,  in  some  degree,  supi)ly  the  lack  of 
biological  Instruction  in  Philadelphia,  which  has  re- 
cently been  the  subject  of  public  comment. 

—  Barnum*8  *  white  elephant'  arrive*!  at  the  Zo«i- 
logical  ganlens  on  Jan.  17,  since  which  time  it  h«is  at- 
tracted much  attention.    To  call  the  elephant  *  white  * 


is  certainly  to  use  that  term  In  a  very  broad  sense. 
The  general  color  of  the  animal,  which  is  a  male 
about  seven  feet  liigh,  is  a  light  gray,  perhaps  a  shade 
liglitcr  than  is  usual.  The  only  parts  which  approach 
wliite  an>  the  tips  of  the  ears,  the  bn*a8t,  a  space  iu 
front  of  and  behind  the  eyes,  the  middle  of  the  fore- 
head, and  a  space  under  the  ears.  Tlie  color  in  these 
regions  is  a  sort  of  dull  fiesliy  tint,  although  the 
blotch  on  the  foreliead  lias  a  browni^h  tinge.  The 
blotches  are  very  Irregularly  margined,  and  plenti- 
fully sprinkled  with  small  s])ots  of  the  nonnal  gray 
of  the  body.  A  much  more  remarkable  feature  than 
tliese  hlight  Irregularities  of  color  Is  the  length  of 
the  tail:  the  tuft  at  its  extremity  all  but  touches  the 
ground.  The  elephant  appears  to  be  in  excellent 
condition,  and  has  fine  pointe<i  tusks. 

—  Upon  the  resignation  of  Pn)fessor  (now  Sir) 
Richard  Owen  from  the  superlntendency  of  the  Brit- 
ish mu<«eum,  the  trustees  of  that  institution  have 
unanimously  chosen  Profetrsor  William  H.  Flower, 
LL.D..  F.RS.,  F.Z.S.,  etc.,  to  be  his  successor.  In 
accepting  this  position.  Professor  Flower  will  proba- 
bly sever  his  contiection  with  the  Museum  of  the 
Royal  college  of  surgeons,  of  which  he  has  been  for  a 
number  of  years  the  conservator.  In  the  latter  posi- 
tion he  al^o  succeeded  Pnifessor  Owen. 

The  election  of  Professor  Flower  to  the  prominent 
and  resj)onsiblc  post  of  superintendent  must  be  re- 
garded as  a  very  happy  occurrence.  His  numerous 
contributions  to  mammalogy  (especially  to  the  knowl- 
edge of  the  cetacea)  and  to  other  branches  of 
zo<>logy  entith'  him  to  tin*  high  rank  which  he  holds 
in  England  and  throughout  the  scientific  world.  His 
administrative  ability  is  am]»ly  displayed  in  the  per- 
fection to  which  he  has  hnjught  the  arrangement  of 
the  collections  of  the  Boyal  college  of  surgeons. 

The  keejiers  of  the  several  dei)artments  of  the 
Natural-history  museum  who  are  next  in  nink  to  the 
superintendent  are  as  follows:  keeper  of  zoology. 
Dr.  Albert  (Ti'inthcr;  assistant.  Artliur  G.  Butler; 
keeper  of  geology.  Dr.  II.  Woodwnnl;  assistant,  R. 
Klheridge:  kei»i)er  of  mineralogy,  L.  Fletcher:  keeper 
of  botany,  W.  ('arruthers. 

Professor  Flower  is  at  present  engaged  in  the  prepa- 
ration of  a  series  of  lectures  on  anthropology,  to  lie 
delivered  in  the  etmiing  spring;  in  the  publication  of 
a  complete  catalogue  of  the  eolleetion  of  the  College 
of  surgeons;  and  of  numerous  sclent itie  ])aper8  of 
imiM>rtance,  notably,  one  upon  the  Delphinidae. 

—  The  sixth  fasciculus  of  Dr.  Fisher's  Manuel  de 
conchyliohnjic  has  appeared,  carrying  the  work  from 
Siphonaria,  through  the  opi'ithobranchs,  nucleo- 
branchs,  and  t(>  the  beginning  of  the  prosobranchs, 
Including  the  Toxnglos>a  and  lihachiglos>a  as  far  as 
tht;  Volutidae.  Tln»  character  of  the  work  is  fully 
maintained,  or,  if  any  thing,  becomes  nioi-c  satisfac- 
tory as  the  better-studied  groups  are  taken  up.  About 
three-fifths  of  the  work  has  now  appeared. 

—  Paiiilhfy  a  journal  tlevoted  solely  to  Lepidoptera, 
and  ]mbli>heil  for  three  years  as  the  organ  of  the 
New- York  entomological  club,  under  the  superin- 
tendence of  Mr.  Henry  Kdwanls,  is  to  be  transferred 
to  Philadelphia,  and  edited  by  Eugene  M.  Aaron. 


FRIDAY,  FEBRUART  22,   1884, 


COMMENT  AND  CRITICISM. 

It  was  an  old  theory',  taught  in  text-books 
of  philosophy,  that  the  concluBions  of  mathe- 
matics were  absolutely  certalti,  — quite  exempt, 
iti  fiict,  from  that  Hal>ility  to  error  which  so 
troubles  our  conclusions  on  other  subjects. 
Yet  disagreementa  among  matheniatidans 
upon  the  demonstrable  results  of  their  science^ 
even  if  rare,  are  not  wholl^^  unknown.  A 
remarkable  case  of  this  sort  is  now  seen  in  a 
discussion  which  has  been  going  on  since  last 
summer  in  the  Royal  astronomical  society  of 
London.  Mr.  K.  J,  Stone,  president  of  the 
society,  and  director  of  the  Kadcliffe  observa- 
tory at  Oxford,  informed  the  society  that  he 
had  detected  a  serious  error  iu  the  astronomical 
measurement  of  lime,  arising  from  the  sub- 
stitution of  Le  Verricr's  tables  of  the  sun  in 
the  British  nauticul  almannc  in  ISiU  in  place 
of  the  old  ones.  To  tliis  cause,  he  claimed, 
were  due  certain  extraordinary  errors  iu  the 
tables  of  the  moon,  which  liad  perplexed  as- 
tronomers for  the  past  ten  years.  At  the  same 
time  he  communic4ited  to  the  Royal  society  an 
extendeii  memoir,  in  which  he  gave  several 
elaborate  demonstrations  of  hts  views. 

These  papers  no  sooDer  apjieared  than  the 
new  theory  became  the  object  of  attack  on  all 
sides-  Such  astronomers  as  Air}%  Adams, 
Cayley,  and  Christie,  in  England,  as  well  as 
iJieir  French  neighbors,  published  elaborate 
refutations,  showing  that  Mr,  Stone  was  wholly 
mistaken.  His  ciirefully  prepared  memoir  was 
refused  .admission  to  the  Philosophical  trans- 
actions* If  mere  numbers  or  authority  could 
have  settled  the  question,  Mr.  Stone  would 
have  been  crusljcd  ;  but  he  has  so  far  main- 
tnined  his  ground  against  his  numerous  ofipo- 
nents  with  a  i)erseverance  which  we  cannot  but 

Iraire,  how  little  soever  we  may  share  his 


views.  After  going  on  for  eight  months,  the 
discussion  seems  to  be  as  lively  as  ever.  Its 
most  curious  feature  is,  that  the  questions  in- 
volved are  purely  mathematicaL  The  new 
tables  of  the  sun  make  the  year  shorter  than 
the  old  ones  by  about  one  and  a  half  seconds. 
Mr.  Stone  claims  that  the  unit  of  time  is 
changed  by  Urn  same  amount ;  tliat  i?,  that  we 
are  using  a  new  measure  of  time,  which  is  gain- 
ing on  the  old  one  at  the  rate  of  three  seconds 
every  two  years,  so  that  it  has  gone  ahead 
thirty  seconds  since  1864.  His  opponents 
claim  tliat  this  is  absurd,  since  it  is  not  the 
year*  but  the  day,  whit-*h  is  taken  as  the  fun- 
damental unit ;  and  the  change  in  the  length 
of  the  day  is  totally  inappreciable.  As  yet, 
the  dispute  shows  no  signs  of  approaching 
its  end. 


It  is  stated  that  the  outlines  of  the  plan  for 
the  CTrcely  relief  expedition,  approved  by  the 
Navy  department,  are  practically  as  follows : 
the  relief  party  to  go  north  in  two  vessels, 
reaching  Upernavlk  not  later  than  Ma}*  15  ; 
thence  to  Littleton  Island,  endeavoring  to 
open  communication  with  the  Eskimos  at  Cape 
York.  A  depot  with  one  year's  supplies,  coal, 
clothing,  boats,  and  a  steam-launch,  should  be 
established  at  Littleton  Island  by  the  first  ship, 
and  left  in  charge  of  an  ofHcer  and  two  men. 
This  vessel  would  then  approach  the  l)order8  of 
the  pack,  and  push  northward  at  the  first  favor- 
able op|>ortunity  ;  the  second  vessel  to  cruise 
about  the  edge  of  the  ice,  and  bold  herself  in 
readiness  to  establish  another  depot  on  shore 
in  c4ise  the  first  vessel  l)e  lost,  and  the  second 
required  to  proceed  northward  in  her  place, 
Slrould  Smith  Sound  be  comparatively  open, 
the  first  vessel  will  proceed  to  form  secondary 
depots  at  or  near  Washington  Irving  Island^ 
Cape  Collin  son,  and  Cart  Ritter  Bay  ;  the  sec- 
ond, after  making  a  dc|>ot  at  Cape  Sabine,  to 
proceed  north  not  farther  than  Dobbin  Bay, 
unless  required  by  disaster  to  the  first  vessel. 
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III  tlie  latter  wise,  before  proceeding  farllier, 
the  Hccoiid  vessel  is  to  Innd  her  house,  two 
Ixmts,  luid  ft  year's  supplies  for  the  whole 
party,  in  the  vicinity  of  Dobbin  Bay.  Should 
both  vt'ssels  avoid  disaster,  yet  not  succeed  in 
conininnicatinjj:  with  Greely,  one  is  to  winter 
in  Franklin  I'ierce  Bay,  and  the  other  near 
Littleton  Island.  The  coast  is  to  be  examined 
on  the  way  north,  and  cairns  enclosing  uotic^es 
of  the  relief  party's  plans  established  at  promi- 
nent points  on  both  coasts.  The  naval  vessel 
or  tender  is  to  go  as  far  as  Littleton  Island  or 
Cape  Sabine.  Whalers  and  sealers  are  to  be 
asked  to  keep  watch  of  the  ice-floes  for  an}* 
drifting  parly.  It  is  also  suggested  that  an 
advance  ship  be  sent  up  still  earlier,  if  possible, 
to  ivlieve  the  Oreel}'  party,  if  by  any  chanci; 
they  should  have  reached  the  Danish  settle- 
ments or  the  entrance  of  Smith  Sound.  It  is 
stilted  that  Commander  W.  S.  Schley,  U.S.  X., 
has  lu'on  8ele(;ted  to  tjike  charge  of  the  expe- 
dition. 

In  many  respects  this  plan  seems  well  con- 
sidered, and,  in  proper  hands,  likely  to  suc- 
ceed in  the  desired  object.  It  ma}'  be  doubted, 
however,  if  the  projectors  fully  realize  the  in- 
advi*<al>ility  of  too  great  haste  in  attem[>ting 
to  proceed  northward  of  Littleton  Island,  or 
the  strong  probability  that  no  satisfactory 
opp(»rt unity  l\>r  northward  progress  will  occur 
in  tlir  n.Mtural  course  of  things  much  before 
the  end  of  .luly.  Xothing  would  be  easi(»r 
than  to  grind  up  two  or  twenty  of  the  stron- 
gest shi[)s  by  pushing  them  into  the  pai'k  too 
early.  On  the  other  hand,  a  pi*oper  method 
of  early  relief  preceding  the  time  of  navigation 
—-namely,  by  small  ci>astwise  boat  and  sledge 
parties  combined  —  di>es  not  seem  to  have  re- 
ceived any  consideration  in  the  n»port.  Such 
parties  woulil  be  mui-h  more  likely  to  get  early 
information  than  any  number  of  vessels  en- 
tangled in  the  fh>es  off  shore.  It  is  certain, 
from  all  previou.*"  experience,  lliat  the  chances 
are  greatly  in  favor  t»f  finding  the  |)nrty  t>n  the 
western  shore  rather  than  «in  the  (ireenlaud 
coast.  The  pi*obability  of  lh«'ir  having  bt'cn 
shuul  is  inllniteMhnal. 


coast.      I  he  pi^ohaiuhty 
able  to  reach  Littleton  I 


We  ho|)e,  that,  in  addition  to  the  govern 
mcnt  expedition,  a  large  reward  will  at  ona 
be  offered  to  any  one  who  ma}*  succeed  in  re* 
cuing  the  party.  This  would  enable  privaU 
parties  to  make  their  preparations  for  such  ai 
attempt  before  all  the  whaler^  and  sealers  have 
left  iK)rt,  would  greatly  increase  the  chances 
of  a  rescue,  and  would  put  all  parties  on  theii 
mettle.  To  neglect  this  precaution  would  be 
almost  criminal. 

The  destruction  of  the  forests  is  frequentlj- 
assigned  as  an  etticient  cause  of  freshets.  But 
all  the  primeval  forests  which  covered  the 
head  waters  of  the  Ohio  did  not  prevent  fresh- 
ets, nor  could  they  under  certain  combinations 
of  circumstances.  A  wide-spread  storm,  with 
heavy  rain  on  frozen  ground  and  snow,  such  as 
to  raise  all  its  tributaries  at  once,  must  inevita- 
bly cause  a  floofl.  The  floods  of  earl}'  days 
were  of  longer  duration  than  those  of  to-day, 
by  reason  of  the  forests  standing  upon  the 
river-bottoms  and  adjacent  banks,  which  be- 
came nilcd  with  matted  drift-wood,  forming  a 
tangled  mass  which  obstructed  rapid  flow,  and 
through  which  the  water  found  its  way  but 
slowly.  The  most  serious  effect  of  the  denu- 
dation of  the  land  is  the  increased  erosion  to 
which  it  is  exposed,  by  which  the  fertile  soil, 
unprotected  by  vegetation,  is  swept  by  the 
rains  into  the  rivers,  and  lost.  The  magni- 
tude of  this  loss,  and  the  great  erosive  cflTcct 
of  water  on  the  clay  soil  of  the  west,  can  only 
be  realized  by  those  who  have  observed  the 
tawny  floods,  thick  with  mud,  which  flow 
through  the  <leep  and  wide  valleys  which  the 
western  rivers  have  cut  iti  the  soft  earth. 

In  bright  lands  likt»  Australia,  where  sun- 
shine is  sometimes  so  prevalent  as  to  give  rise 
to  complaint,  it  would  seem  that  the  advent 
of  the  rain-doctor  shouKl  cause  no  alarm.  Mr. 
Russell,  tin*  government  astronomer  of  New 
South  Wales,  has,  however,  gone  a  long  way 
tt>ward  discouraging  the  endeavors  of  this  well- 
minded  individual,  notwithstanding  his  oflTer 
to  work  reasonably,  as  it  will  apiKjar  to  somo, 
with  nitmglyiH^rine,  with   cannon,  with   etob- 
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trical  machines  with  kitcfi,  etc.  But  Mr.  Rus- 
sell predicts  his  speedy  loss  of  position  in  the 
modern  social  scale,  if,  having  no  correct  un- 
derstanding of  cause  and  ctfect,  he  pretends 
to  pull  down  the  donds  with  a  wire,  or  frighten 
tliem  with  a  few  crackers.  In  this  habit  of 
helief,  apfioreutly  so  thoroughly  ingrained  in 
human  nature,  that  a  comparatively  slight  arti- 
ficial commotion  in  the  atmosphere  is  enough 
either  to  bring  rain  out  of  a  clear  sky,  or  to 
sutierinduce  a  calm  in  violent  storms,  there  is, 
it  must  be  confessed^  something  akin  to  the 
popular  conception  of  homoeopathy,  lint  in 
countries  other  tlian  Australia  it  may  be  pos- 
sible that  the  necessary  (condition  of  unstable 
et[niHbrium  is  more  frequeiitly  attained,  when 
artificial  rain  miglit  be  a  matter  of  easy  pro- 
duction* For  Australia,  however,  there  can 
be  little  doubt  that  Mr.  Russell  is  in  the  right ; 
and  when,  as  he  remarks,  so  many  proposals 
arc  put  forward*  some  even  going  so  far  as 
to  propose  that  his  government  ehould  take  to 
cannomuling  the  sky,  it  is  time  that  some  one 
took  the  matter  up. 


The  Philadelphia  papers  are  vigorously  dis- 
Icussitig  Dr*  Harrison's  plan  for  a  biological 
institute  in  that  city,  and  the  outlook  for  it 
appears  favorable.  The  only  exception  that 
ubaa  been  taken  to  the  plan  has  been  doubt 
|«s  to  the  desirability  of  creating  an  independ- 
ent institution,  when  the  work  might  better 
be  intrusted  to  the  already  existing  academy 
or  university.  This  is  comparatively  unim- 
portant: what  is  essential  is  a  separate  and 
ample  endowment  in  safe  hands.  Yet  it  must 
bo  said,  that  neither  of  those  establishments 
carries  on  ita  work  pnmarily  for  the  training 
of  investiffators^  which  is  the  fe [fecial  aim  of 
the  pro(»ose<l  institute ;  and  such  an  institute 
Pliiladelphia  absolutely  rcfiuircs,  if  it  would  not 
lose  the  [wjsilion  it  has  long  held  in  American 
science.  The  acwicmy  certainly  has  neither 
room  nor  funds  for  the  purpose ;  and  being  at 
this  moment  before  the  public,  asking  for  a 
Urge  sum  of  money  for  building- pur|>ose8,  only 
to  carry  out  more  fully  work  in  which  it  has 
long   bcon    cTifr-'»tr<*d.    it    wouhl    Ik*    hampered 


rather  than  aided  by  the  tmrtial  endowment 
which  would  probably  result  for  either  pur- 
pose.  

1  UK  legislatures  of  Virginia  and  Maryland, 

^itirred  by  tlie  approaching  failure  of  the  oys- 
ter-crop, are  moving  for  protection  for  the 
beds  in  apparent  good  faith.  Something  will 
doubtless  be  done ;  but  the  devastation  has 
gone  so  far,  that  no  immediate  improvement 
can  reasonably  be  expected. 


Returkino  to  the  question  of  the  use  of 
copper  as  a  prophylactic  in  cholera  cases,  so 
umch  discussed  dnnng  tlie  recent  Egyptian 
epidemic,  ^Ir.  Vulpian  presented  a  note  to  the 
Fx'ench  academy,  at  a  recent  meeting,  writ- 
ten by  Mr.  Axel  Lamm  of  .Stockholm.  Mr. 
Lamm  states,  that  it  is  a  fact  that  the  workers 
in  the  copper- mines  of  Fahlun,  in  Dalccarlia, 
did  escape  during  the  epidemic  of  1834.  Judg- 
ing by  this,  plaques  of  copper  were  tried  as  a 
remedy,  placed  on  the  stomachs  of  the  patients 
in  the  cholera  hospitals.  The  only  result  was 
the  formation  of  vei^igris  if  the  i)laqties  were 
not  prot^erly  cleaned,  and  conseijuent  ulceration 
from  its  caustic  action.  Fahlun  has  escaped 
five  or  six  times,  however,  when  Stockholm 
has  not;  and  Mr.  Axel  Lamm  suggests  the 
possibility  of  the  great  amount  oC  sulphnric- 
acid  gas  in  the  air  being  the  reason,  but  he 
has  not  as  yet  made  any  further  investigations. 


LETTERS   TO   THE  EDITOR, 

*«•  {.hrr*»pondtfit4t  are  rtqiirnitd  to  be  an  brief  a*  ponsihU.     Ths 
m^ltf'*  name  i«  in  att  auet  requirtd  a^  proof  of  good  faith, 

Macrosporea  in  the  rocks  about  Chicago. 

Since  subrahting  the  committee's  report  on  this 
subject  (se6  p.  2^n  j  to  the  Chicago  academy  of  science, 
1  have  continued  the  investij^atioa  of  drift  luatpri.-^l 
in  this  vicinity,  and  from  other  piirts  of  the  north- 
west.  So  far  a^  examuied,  nil  of  the  ciays  on  ihe 
west  shore  of  Laite  Michigan,  from  Kenosha,  Wi;*., 
on  the  north,  to  the  Indiana  slate  line  on  the  sonth, 
contain  an  almndance  of  the  dislcs*  or  niaerosi>ores, 
referred  to  in  ihat  paper,  botli  free  in  the  clay  and 
in  ttUa  in  fra^jments  of  «hale,  Tliese  clays  range  from 
some  seventy  feet  above  the  level  of  Lalce  Mieldgaii 
to  (I  am  advised)  over  two  hundred  feet  below  Us 
surface. 

In  the  examination  of  clays  from  other  locftllties,  I 
get  some  very  mieicpected  results.  In  several  speci- 
mens of  Milue  bowlder  clay'  kindly  sent  to  me  by 
Prof.  N.  II.  Winchell,  state  gcoloj:ist  r'  ^'^  --nin, 
and  **  taken  from  fourLeeu  to  twenty-  low 

the  flarfftce,  when  digging  a  Will  at  Tjfr  >  ker 


216 


SCIENCE. 


[Vou  IIL,  No.  56. 


county,  Minn.,'*  I  find  an  abundance  of  macrospores, 
besides  several  species  of  fossil  rbizopods,  frai^nienU 
of  Diatomaceae,  and  otlier  organic  remains,  and 
several  species  of  well-preserved  and  cbaracteriwtic 
Foraminifera,  —  among  otbers,  Textularia  globosa  and 
Kutalia  globosa  as  identified  by  ProfesiK>r  Joseph 
Leidy,  who  advises  me  that  these  forms  are  yet  liv- 
ing and  common  in  the  Atlantic  Ocean.  A  disk  form 
with  crenatc  margin,  much  resembling  tlie  lorica  of 
an  infusorian,  is  quite  abundant,  and  large  quanti- 
ties of  forms  and  fragments  not  yet  identitieil.  I  pre- 
sume that  these  fossils  are  mostly  derived  from  the 
cretaceous  formations,  of  which  the  Minnesota  clays 
contain  large  amounts. 

From  careful  observation  and  comparison,  and  the 
great  similarity  of  much  of  the  contents  of  the  Min- 
nesota clays  with  what  I  find  associated  with  the 
macrospores  found  here,  I  am  confident  that  I  shall 
yet  find  in  the  Minnesota  clays,  mingled  with  tlie 
Foraminifera,  etc.,  of  the  cretaceous  formation,  the 
shale  and  macrospores  of  the  Devonian. 

All  of  the  fossils  yet  identified  in  the  Chicago  or 
Minnesota  clays  are  undoubtedly  of  marine  origin. 

B.  W.  Thomas. 

Chicago,  Feb.  11. 

Rare  Vermont  birds. 

The  work  of  colhjcting  material  for  a  list  of  Ver- 
mont birds  has  revealed  some  notes  of  particuhir 
interest  to  ornithological  students,  (^uite  a  number 
of  rare  or  hitherto  unobserved  species  have  been 
found  to  be  regular  summer  visitors  in  certain  locali- 
ties. 

The  orange-crowned  warbler  (Holminthophaga  ce- 
lata  Say,  Bd.),  a  rare  straggler  to  New  England,  has 
been  detected  breeding  in  small  numbers  at  Island 
Lake,  Mount  Killington,  and  at  Lake  Bomoseen  in 
Castleton.  In  the  latter  locality,  also,  the  blackpoll 
warbler  (Dendroeca  striata  Fonst.)  is  a  common  sum- 
mer resident.  A  specimen  of  the  rare  Connecti- 
cut warbler  (Oporornis  agilis  Wils.,  Bd.)  was  taken 
at  liutland,  April  24,  1870.  This  is  probably  the 
first  publislied  record  north  of  Ma-^sachusetts.  At 
Burlington  I  noted  several  flocks  of  the  Bohemian 
waxwing  (Ampelis  garrulus  L.),  Nov.  25,  J8S2,  and 
Jan.  21,  188:J. 

The  loggerliead  shrike  (Lanius  Ludovieianus  li.) 
is  a  regular  resident  in  certain  districts  in  summer. 
Several  nests  have  been  found  at  Brandon.  Rutland, 
and  elsewhere. 

Wliite-winged  crossbills  (Loxia  leucoplera  Gm.) 
come  frequently  in  winter,  and  some  are  known  to 
breed.  The  discovery  of  two  nests  with  young,  at 
Lunenburg,  March  22,  187S,  by  Mr.  W.  E.  Balch,  is 
notable. 

The  pine  linnet  or  American  siskin  (('hrysomitris 
pinus  Wils.,  Bp.)  was  found  ne-^ting  at  Rutland,  May 
15,  1879;  and  Mr.  1).  C.  Worcester  tliscovered  two  of 
their  nests  at  Ilartland.  One  was  built  in  a  pine  in 
his  yard,  and  commenced  in  March:  the  other  was 
in  a  spruce,  and  ^contained  voung  birds  by  the  first 
week  in  April. 

The  black- backed  tliree-tood  woodpecker  (Picoides 
arcticus  Sw.,  6r.).  known  generally  as  a  casual  winter 
visitor  to  New  England,  was  fr)und  in  the  capacity  of 
a  resident  at  Lun*  inburg,  where  the  nest;*  were  taken 
June  1,  1880,  and  May  29,  J882. 

A  nest  of  the  American  avocet  ( Recur virostra 
americana  Gm.)  wvas  recorded  at  Rutland  in  the 
spring  of  1882;  an|4  the  Florida  gallinule  (Gallinula 
galeata  Llcht,  Bp>),  of  southern  extraction,  breeds 
at  Castleton,  wliefe  several  of  the  birds  have  been 
secured.     A  specimen  of   the   common  cormorant 


(Phalacrocorax  carbo  L.,  Leach)  wm  shot  on  Lake 
Cham  plain,  and  is  now  in  poBsession  of  Mr.  Jennew 
Richanlson  of  Rutland,  upon  whose  valuable  obser- 
vations many  of  these  notes  are  based. 

Of  the  sooty  tern  (Sterna  f uliginota  Gm. ),  another 
rare  straggler  from  the  south,  two  Bpecimens  have 
been  recently  taken  in  Vermont, — at  Rutland  and 
LarrabiMt's  Point,  Lake  Champlain.  Of  the  still 
rarer  short-tailed  tern  (Hydrochelidon  lariformis  L., 
Coue^i),  Mr.  Rlchartlson  saw  three  individuals  on 
Lake  ISomoseen,  Castleton,  one  of  which  he  secured. 

The  sea-dove  or  dovekle  (AUe  nigricans  Sink),  a 
winter  waif  from  the  arctic  regions,  has  been  known 
to  occur  but  once  In  the  state.  This  was  at  Sharon, 
where  it  was  found  one  morning  In  the  autumn  in  a 
gentleman's  porch. 

Several  other  birds  might  be  mentioned  whose 
presence  liere,  or  in  the  New-England  States,  is 
casual  and  infrequent.  About  two  hundred  species 
have  thus  far  l>een  noticed  within  the  borders  of  the 
state,  and  it  is  likely  that  future  observations  will 
largely  increase  the  number. 

Francis  H.  Hekbick. 

The  red  skies  in  the  Pacifia 
Only  last  week  I  learned  from  Hon.  11.  M.  Whitney, 
postmaster-general,  that  on  Sept.  5,  Mrs.  Whitney 
and  himself  distinctly  observed  the  sun's  disk,  before 
setting,  to  be  green.  II is  residence  is  an  exception 
to  most  of  ours  in  Honolulu,  from  which  trees  cut 
off  the  view  of  llie  horizon.  My  wife  spoke  much 
that  night  of  a  strange  gn>en  cumulus,  seen  by  her 
ten  minutes  before  calling  me  to  observe  the  porten- 
tous masses  of  color  pouring  out  all  over  the  sky. 

I  beg  special  attention  to  my  remark  in  the  Hawai- 
ian annual  upon  tlie  *  earth's  shadow  sharply  cutting 
off'  the  upper  rim  of  the  first-glow:  — 

"  One  mnn'clloug  effect  in  often  n  sudden  appearance  of  thick 
luminuUH  bazu  where  n  minute  before  all  wa»  pellucid,  unaullied 
blue.  Meantime  the  glow  ei«peci.illy  f^atlien*  and  deepen*  above 
the  wohtern  horizon  uloug  a  line  of  00  <Iegrec«  until  the  whole 
ooHdi'Mt  if  a  uniform  sheet  of  tlamint;  crimson.  Hba«lin«  up  into 
lllae  :iTi<l  wraiige.  1>own  upon  that  creepi*  the  daric  eartb-shadow, 
fharplv  cuttinifotrilie  tdi;e  of  tiie  blazing  slicet,  often  acrrated 
with  tfu'  «hadiiwiH  f(  remote  cumuli.  As  the  sliadow  descends, 
till'  irlow  «ii'ept'ni*,  until  nijrlit  ]ia««  closed  down  upon  it.  At  once 
on  thi*  "larkeneil  nky  arini-w  a  necondary  or  •  after  '-glow,  repcat- 
inir  the  Hiiuw  plienoiuciia  an  the  stars  come  out  with  almost  caual 
brilliancy  of  elFi^t.  In  tlii»»  afterglow  the  detlned  shjidow.Iine 
Is  larking,  and  tlu*  di'ep  tii-ry  n-d  above  tlie  horizon  b(>ars  a  sin- 
gular re.xomhlanct'  to  the  piH'uli.ir  reflection  on  the  sky  of  some 
immenr«e  hut  n-inote  conllaitratioii.  These  appearanees  occur 
before  8uurii*e  with  equal  hrillianey,  but  In  revcrdcd  order," 

This  effect  was  vjtv  manifest  in  the  strong,  heavy 
glows  of  September,  showing  clearly  that  tlie  first 
glow  reflected  the  sun's  direct  rays,  while  in  the 
after-glow,  which  had  no  defined  upper  rim,  but  con- 
tinued much  longrT,  the  haze  reflects  only  the  light 
of  the  first-glow."  This  bears  upon  estimates  of  the 
height  of  the  haze. 

Observers  Iiere  are  well  agreod  that  during  Novem- 
ber there  was  a  very  great  abatement  of  the  glows, 
amounting  almost  to  a  cossatioi),  although  the  whitish 
corona  was  always  well  developed  through  the  day. 
Early  in  Deceml>er  the  glows  were  renrwe<l,  and  for 
six  weeks  continued  with  much  uniformity,  and  quite 
as  brilliant  as  in  October.  They  are  now  somewhat 
abated,  although  quite  uniform  nightly.  In  Septem- 
ber and  October  they  were  extremely  unequal,  as  well 
as  varying  in  position  of  greatest  color  north  or  south 
of  west. 

The  bark  C.  Soutlianl  Hurlburt  observed  the  gloir 
on  Sept.  3.  She  was  dismasted  in  a  cyclone,  Aug.  18, 
and  came  to  Honolulu  for  repairs.    On  the  fonner 
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(late  she  was  in  uboiit  latitude  17°  north,  longilude 
125^  west.  The  captatn*s  wife,  Mr^,  Davis,  described 
ihe  phono meatt  lo  me  as  extremely  brilliaiil. 

S.  E.  Bishop. 
Hooolnlfj,  jEin.:iO. 

The  Philadelphia  biological  institute. 

The  proposition  of  Professor  Allen  of  the  Univer- 
sity of  Pennsylvania  for  the  ePtabJishnienl  of  an  in- 
stjlution  for  the  education  of  both  sexe^  in  biological 
science,  is  one  that  ho,  and  many  otherB  like  mindi*d, 
have  long  hoped  to  see  established  in  Philadelphia. 
Inde»'d,  it  was  somewhat  expecteiJ,  when  the  large 
huildiiig-fund  that  enable*.!  the  Academy  of  natural 
sciences  to  put  up  it^  present  elcj^ant  quarters  was 
asked  for,  and  generously  subscrihiid  to  principally  by 
the  manufacturers  of  PhUadel|jliia,  that  somelldug 
of  the  kind  Professor  Alleu  aalts  for  would  he  the 
resulL  The  writer  wa-'»  principal  of  the  school  of 
deaign  for  women  at  the  time  the  successful  etlort 
was  being  made  lor  a  new  buildini;  for  the  academy; 
and  well  does  he  remember  the  promises  that  were 
then  made  as  temptations  to  contributors.  It  may 
be  that  *  the  representative  members  of  tht*  academy ' 
think  that  the  ignite  limited  extent  of  the  *  educa- 
tional '  plans  that  they  have  been  pursuing  is  a  fulfil- 
ment of  the  promises  then  made;  and  perhaps  they 
mre,  us  ihey  understood  it  at  the  time.  Yet  do  I  feel 
quite  certain,  that  if  tho  genttciucn  who  so  generously 
helped  the  academy  then,  and  before  that  time»  iilso 
were  told  Uiat  the  controlling  nartjes  of  the  acade- 
my were  to  refuse  to  put  the  building  and  what  there 
is  therein  to  the  ust'  of  extended  scientific  education, 
it  would  be  to  most  of  them,  if  not  to  all,  a  surprise. 
I  do  not  mean  to  say  that  the  academy  people  have 
refused  to  do  so;  but  it  looks,  from  your  *  Comment 
and  criticism,'  as  if  .nomething  of  tliat  kind  had  been 
done*  My  long  and  intimate  experience  with  'repre- 
sentative menilxTS  '  of  public  educational  institutions 
hiis  imjiressed  my  mind  strongly  with  the  idea  that 
those  gentlemen  fail  to  draw  distinction  enough  be- 
tween themselves  and  the  schools  they  represent; 
and,  being  placed  there  to  manage  and  direct,  they 
too  often  *eek  to  carry  out  their  own  way 9,  rather 
than  consider  broadly  the  full  purpose^  scope,  and 
public  usefulness,  of  the  institutions  under  their  care, 
which  should  ever  be  rule,  amongst  evolutionists  at 
least. 

The  Academy  of  natural  sciences  in  Philadelphia 
would  be  a  grand  central  body^  magnificently  pre- 
DRred  M  AStarting-[)oint  for  biological  education;  and 
It  wouJd  be  a  pity  indeed,  if  the  generous  citizens  of 
my  old  city  should  be  put  to  the  expense  of  another 
distinct  building,  and  its  professors  to  the  trouble  and 
expense  of  gettini;  together  another  collection,  per- 
haps to  be  placed  within  a  f<?w  hundred  yards  or  feet 
of  the  present  academy.  Would  it  not  be  more  than 
a  mere  pity?  T.  W.  BitAiDWoor», 

CasBiterite  from  King's  Moimtaint  North  Caro- 
lina. 

Mr  Hi>brrt  Clay  well,  a  student  at  the  high  school 
at  Kinsr'*  Motmtain  station,  on  the  line  between 
Clevt'l  n  '  ■  '  ':;i*ton  counties,  found  in  the  street 
of  Iho  Mcce  of  min*Tal,  whlcb  he  sent  me 

fur  del'  tu    The  mineral   turned  out   to  be 

massive  ea^^siieriie,  the  drst  found  in  Ihls  state. 
Ascertaining  that  there  was  a  considerablu  amount 
of  It  scattrred  through  the  surface-soil  there,  I  vis- 
ited the  locality,  and  nifdiluied  some  expU^ratlons. 

My  exjjectalions  w«  - ■     '^    •    , .  ..^*.  .1  ..1.  ...  j 

found  pieces  of  cassii'  1 

Ihe  finest  sand,  loose  ;i  hI 


over  the  surface  in  a  belt  beginning  about  the  centre 
of  the  village,  and  extending  southward  a  mile  or 
more.  Several  .shafts  were  sunk,  and  trenches  dug, 
which  finally  exposed  a  main  vein  and  several  sniAUer 
veins  of  quart?,  and  qnart/Jte,  bearing  the  tinstone. 
The  veins  are  nearly  vertical;  direction  of  outcrop, 
north-ea'^t  with  the  rocks  of  the  country.  The  watt- 
rock  is  a  mica  schist,  which  is  broken  down  from 
both  sides  of  the  vein  at  places  farther  than  has  been 
ilH'j,.  The  cliief  accompanying  minerals  are  tourma- 
line, titanic  iron,  mica,  and,  \^^^  abundant,  zirkon 
and  rutile.  At  points  the  tinstone  is  disseminated 
abundantly  through  the  vein-rock:  at  other  points 
little  is  found.  It  is  mostly  in  small  grains  mingled 
with  the  other  minerals,  tourmaline  chiedy.  Changes 
of  temperature  havt*  broken  it  nuL  of  the  surface- 
rock;  and  washing  tlie  soil  yields  a  black  nand,  which 
is  ooraposed  of  the  dark-colored  minerals  m»*nlioned. 

The  cassilerite  is  mostly  massive  or  senit -crystal- 
lized. I  have  noticed  the  fonns  P,  Px,  ocP,  and 
y-Pcc  in  only  a  few  specimens.  Hardness,  0.5  lo7; 
specific  gnvvity,  G.O  to  6.9 ;  color,  generally  dark  brown, 
but  varying  from  black  to  almost  colorless;  composi- 
tion,  mostly  an  impure  cassiterite,  with  oO  %  to  tiO  % 
of  tin,  some  specimens  running  as  low  as  40  %,  others, 
ligbt-colored  ones,  as  high  as  74.4  %.  The  other  in- 
gredients are  silica  and  oxide  of  iron.  So  far^  I  have 
not  detected  any  sulphur  <>r  arsenic. 

According  to  E)r.  Emmons,  the  village  of  King's 
Mountain  is  near  the  dividing-line  lietween  the  Lau- 
rentian  granite  and  the  Uuruuian  slates.  To  the 
east  of  the  village  the  rocks  are  micaceous  and  *.laly 
quartzir4?s,  talcose  slates,  and  bhiiah  crystalline  lime- 
fitone.  A  few  miles  west  arc  the  hornblende  slat<»s, 
gneiss,  etc. 

Tho  only  remark  on  tin  which  I  find  in  writings  on 
North  Carol  if  ni  nitneralogv  is  the  following  from  Dr. 
Genth  {*  Mineralogy  of  Jforth  Carolina'):  **  No  tin 
ore  has  been  found  in  North  Carolina  as  yet;  traces 
of  thi:<^  metal  have  been  found  in  the  tungsLates  of 
Cabarrus  county,  and  in  a  micaceous  slaU*  (Huro- 
nian)  in  Gaston  Cfjuntf/f  iissociated  with  garnet  and 
columnar  topaz"  (the  Italics  and  parenthesis  are 
mine).  The  observation  is  very  interesting  in  the 
light  of  the  recent  discoveries.  Have  we  not  here  at 
King's  Mountain,  at  or  near  the  juncture  of  these 
slates  and  the  oliler  gneiss  and  granite,  a  concentra- 
tion of  this  diffused  tin? 

Charles  W.  Dabney,  jun, 

N.C.  expcrlment^ttiiUon,  Feb  U,  1894. 

Behavior  of  Dolomedes  tenebrosua. 

Last  August  I  obtained  a  large  female  specimen  of 
Dolomedes  tenebrosus.  It  measured  over  four  inches 
from  the  tips  of  the  first  pair  of  legs  to  the  fourth 
pair.  It  was  taken  in  a  swamp,  and  confined  in  a  tin 
can,  where  it  remained  a  day  or  two  before  it  came 
Into  my  possession.  Upon  opening  the  can,  I  found 
it  apparently  half  dead  with  fright.  It  had  deposited 
its  eggs  without  attempting  to  make  a  cocoon.  The 
appearance  of  the  eggs  indicated  that  it  had  ex- 
truded them  prematurely.  They  were  mixed  with  an 
abundance  of  mucilaginous  substance,  which  soon 
hardencML  and  held  the  e^gs  firmly  together  and  fast 
to  the  can.  I  now  put  it  in  a  cage,  where  it  soon 
reco verted  from  its  fright*  The  cage  was  two  by  tliree 
feet,  the  top  covered  with  glass,  and  the  bottom 
uncovered,  so  that  it  might  have  the  fre^h  earth  and 
plants  to  run  among. 

I  also  put  the  can  in  the  cage ;  but  a  colony  of 
small  ants  {Cr—  *  —  -'^r  iineolatus)  soon  found 
the  eggs,  and  <■  m  all  to  their  own  domin- 

ions.    It  wa«  aTJ         ^       see  them  work  and  struggle 
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to  separate  them  from  the  hardened  mucilage.  The 
spider  seemed  to  be  looking  at  the  ants,  but  probably 
did  not  comprehend  what  was  going  on;  for  it  soon 
went  to  work  and  made  a  cocoon,  wliich  it  carried  in 
its  ni.indibles.  Several  times  I  tried  to  liike  it  away, 
but  could  not  get  it  without  injuring  the  spider.  At 
last,  after  it  had  carric<l  it  over  three  weeks,  I  saw 
th(*  cocoon  lying  on  the  ground,  and  supposotl  it  had 
been  abandoned.  On  pulling  it  to  pieces.  I  found  it 
composed  of  a  cocoon  and  chrysalis  shell  of  some 
moth,  together  with  bits  of  stick,  and  parts  of  the 
dried  flowers  of  the  common  everlasting  (Onapha- 
Hum  polycephalum).  While  I  was  exRminin.<<:  the 
cocoon,  the  spider  came  back  to  where  it  had  left  the 
cocoon,  and  appeared  to  be  looking  for  it.  I  now 
put  the  fragments  (wliich  were  partly  held  together 
by  the  web  wound  around  ihem)  near  the  spi*ler, 
which  immediately  seized  them  with  a  quick,  almost 
frantic  ciigerness. 

The  next  morning  it  had  again  made  quite  a  re- 
spectable-looking cocoon, —  an  irregular  sort  of  ball, 
which  It  persevered  in  carrying  some  two  months, 
and  I  do  not  know  how  much  longer:  as  towanl  the 
latter  part  of  October  it  succeedtMl  in  making  its 
esciipe.  and  carried  its  precious  chargo  away. 

During  all  this  time  it  took  no  food.  I  captured  a 
number  of  different  Insects,  and  put  them  in  the  cage, 
to  all  of  which  it  paid  no  attention,  (irasshoppor:* 
recognized  the  spider  as  a  foe,  and  at  lir^t  seemed 
paralyzed  with  fear,  but  ijnidually  overcame  tlieir 
fright,  and  became  lively  in  its  company. 

Mary  Tkkat. 


ARNOLD   GUYOr. 


Pkofessor  Ciuvot,  whose  death  occurred  at 
Princeton  on  the  ^Sth  of  February,  at  the  age 
of  seventy-seven,  is  everywhere  lionored  for 
what  he  was,  as  well  as  for  what  he  di<l.  There 
is  hardly  an  epithet  appropriate  to  a  good 
scholar,  which  may  not  be  applied  to  him. — 
true,  wise,  helpful,  considerate,  devout ;  nccii- 
rale,  learned,  skilful  in  research,  apt  to  teach, 
inspiring.  His  life  was  devoted  to  the  princi- 
ple laid  down  by  .Sniithson  for  the  great  insti- 
tution in  Washington,  —  '*the  advancement 
and  diffusion  of  knowledge  among  men.*'  He 
was  equally  ready  to  engage  in  a  long  and  terli- 
ous  investigation,  —  such  as  the  measurement 
of  a  group  of  nioinitain  i)eaks,  tiie  tracing  of 
lines  of  bowlders  to  their  sources,  the  i)repara- 
tion  of  elaborate  tabh;s  for  the  use  of  meteor- 
ologists, and  the  like,  —  or  to  make  known  in 
a  popular  lectui-e,  or  before  a  teachers'  insti- 
tute, or  in  the  conversation  of  a  i>arlor,  or  in 
a  series  of  school-books,  the  results  of  his 
study.  He  never  seemt?d  to  be  thinking  of 
himself,  but  always  of  his  subject  and  his 
hearers.  He  cared  very  little  for  fame,  ver}' 
much  for  the  sturdy  of  nature  and  the  educa- 
tion of  man. 

Like  Beck,  Fallen,  Lieber,  Agassiz,  and 
several  who  are  still  alive,  he  came  to  America 
after  his  academic  »raining  had  been  completed 
in  foreign  schools,  fu^d  devoted  himself  to  the 


service  of  his  adopted  land  with  an  enthusiasm 
rarely  equalled  and  never  surpassed  b3'  the  na- 
tive citizen.  He  avoided  the  snare  of  routine 
which  entraps  so  many  of  tiie  college  professors 
of  this  countr}' ;  but,  b^*  always  proposing  to 
himself  new  lines  of  inquiry  and  new  subjects 
of  investigation,  he  kept  his  mind  perpetually 
fresh,  so  that,  until  the  infirmities  of  old  age 
attackeil  him,  he  was  younger  than  many  of 
his  juniors.  He  required  no  ^endowment'  in 
order  to  lead  him  to  investigation,  no  instruc- 
tions, no  commission,  no  salary :  all  he  wanted 
was  freedom.  So,  when  vacation  released  him 
from  his  professor's  chair,  he  took  to  the  field, 
and,  with  such  comrades  as  were  ready  to  join 
him,  pursued  his  geographical  researches. 

His  most  original  out-of-door  work  was  per- 
formed in  his  own  land  before  he  came  to  this 
country,  where,  by  a  study  which  lasted  for 
several  summers,  he  succeeded  in  tracing  to 
their  primeval  origin  some  thousands  of  erratic 
rocks  strewn  through  t!ie  valleys  of  Switzer- 
land. He  thus  rendered  essential  help  in  eluci- 
dating the  problem  of  glacial  action  which  his 
colleagues,  Agassiz  and  Desor,  were  engaged 
in  solving.  Almost  as  remarkable  was  the 
study  which  he  began,  soon  after  coming  to 
this  country,  of  the  great  range  of  Appalachian 
mountains  which  borders  the  Atlantic  sea- 
boai'd,  from  Maine  to  (ieorgia.  He  deter- 
mined barometrically  the  height  of  the  principal 
summits  in  the  White  Mountains,  then  made 
a  prolonged  series  of  similar  measurements  in 
the  BLick  Mountains  of  the  south,  then  pro- 
duced a  memoir  (accompanied  by  a  map)  of 
the  entire  chain.  —  a  memoir  which  remains  to 
this  day  the  best  existing  description.  More 
recently  he  turned  his  attention  to  the  Cats- 
kills,  and  revealed  the  fact,  that  in  this  group 
of  mountains,  so  near  to  the  summer-resorts  of 
wealth  and  intelligence,  the  highest  jxjaks  were 
not  recorded  uiu)n  the  maps,  and  inferior  peaks 
were  regarded  by  the  scientific  visitor  and  the 
resident  forester  alike,  as  the  actual  summits. 
He  knew  that  the  i)n)bU'ms  of  nature  were 
always  at  hand  ;  that  rareful  observation  and 
rertection  would  reveal  some  tniths  of  interest 
and  importance,  whether  the  observer  were 
placed  in  a  new  country  or  an  old.  He  was 
one  of  those  rare  men  who  can  ask  a  hard 
question,  and  proceed  to  answer  it. 

When  he  came  to  this  country,  in  1849, 
meteorology  was  hardly  worthy  to  be  (railed  a 
science.  He  foresaw  what  light  could  be 
thrown  on  the  law  of  storms  and  on  the  varia* 
tions  of  climate  by  accurate  observations  ex- 
tended over  vast  areas.  But  he  saw,  also,  the 
need  of  good  barometrical  and  thcrmometrical 
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in-^tnimenta,  ancl  of  jiet-nrnti'  1,mIiI*'8  fur  Uic 
reduction  of  obseiTatioim.  Under  the  Smith- 
^oninn  arisfiit-es.  ho  stiperintenckMl  tin*  (»ic>rlu*> 
lion  of  both,  a[)|)lying  fnmself  with  ussitlnon.s 
iahor,  for  several  vears,  to  tlie  prf[iaratioM  and 
pnblit'alioii  of  thv  volume  whieli  iH^nrs  his 
iijime.  and  of  uhicli  a  new  edition  was  in  [vrejju* 
ration  before  his  final  illness.  It  is  easy  to 
see  that  this  wtnU  of  a  [>ioueer,  in  a  depart - 
ment  t*ompara- 
tiveh  new,  was 
of  fimdamentaf 
importance*  it 
hel|wdon  the  me- 
teorological work 
which  was  long 
superintended  by 
Professor  Henry 
and  the  Smithso- 
nian ohservers, 
and  was  snbse* 
ijuentlv  devel- 
oped on  a  grand 
^■ale  by  llie  gov* 
ernrnent  signal- 
siervice. 

As  we  an*  not 
endeavoring  to 
review  in  detail 
the  sclent  ill  e 
workof  Mr.  (iuy- 
Qt,  bnt  simply  to 
Ijoint  out  some  of 
the  clemeiita  of 
his  character,  we 
pass  on  to  his 
inHtience  ns  a 
leaoher.  For  a 
long  w*hile  after 
he  came  to  this 
country  he  was  a 
professor  without 
a  desk, — a  peri- 
patetic teacher, 
engaged  by  the 
Massachusetts 
board  of  educa- 
tion to  unfold  the 
right  principles 
of    geogni[)hicai 

tistruction.  His  reujarkahle  insight  into  the 
plat  ions  of  the  '  Earth  and  man '  had  been 
loveloped  in  the  atmosphere  of  Bertin,  when 
Iuml»oldt.  Ritter,  and  Stelfens  were  in  their 
prime*  He  learned  their  methods  of  thoirght : 
he  worked  out  his  own.  His  earliest  utterances 
upon  this  subject  were  given  at  the  LoweU  in- 
stitute in  1^49,  when,  with  the  elo4|uenne  of  an 
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original  Ihiiiker.  he  showed  how  the  eartlt  was 
fitleri  to  be  the  dwelliiig-place  of  the  human 
race*  His  task  was  performed  with  such  pro- 
found percepliou  of  the  truth,  and  with  such 
suggestive  and  stiinnhiting  reflections,  that  the 
unpretentious  volume  of  lectuies  (notwithstand- 
ing the  fact  that  science  has  revealed  so  much 
which  was  then  unknown)  remains  to  this  day 
one  of  the  iK^st  intrcKluctions  to  physical  geog- 
raphy which  the 
general  reader 
(*an  hud  in  any 
language.  The 
a  cq  u  a  intance 
which  he  formed 
with  American 
schools  and 
teachers  showed 
him  how  poor  and 
ilry  and  imme* 
ttiodical  were  the 
geogra[)hies  then 
ill  use*  how  flat 
ami  uusnggestivc 
the  maps.  He 
e n ilea V Died  to 
remedy  the  evil, 
and  foryeai-s  was 
oc'cnpied,  with 
skilled  co-opera- 
tors,  in  the  pm- 
duction  of  a  se- 
1  ies  of  wall -maps 
and  text-ljooks, 
which  have  since 
iH'cn  used  in  ev- 
ery part  of  the 
land.  It  is  not 
too  much  to  say 
that  they  re  vol  n- 
tiouizedlhcmetl*- 
ods  of  teaching 
geography.  Ev- 
ery series  of  ge- 
ographies which 
has  since  ap- 
|)eared  shows  tlie 
influence  of 
(iuyot. 

Dunn^  a  peri- 
otl  of  near!>'  thirty  years  he  has  been  a  pro- 
fessor in  Princeton  college,  and  his  name  is 
cherished  by  hundreds  of  loving  pupils,  who 
have  found  in  him  a  friend  as  well  as  a  teacher ; 
but  until  a  i-ecent  period  he  was  easily  induced 
to  lecture  in  other  places,  and  his  voice  has 
otlen  been  heard  in  distant  cities,  expounding 
his  favorite  ideas. 
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The  intimacy  of  Agassiz  and  Guyot,  and  the 
parallel  courses  of  their  lives,  may  be  beauti- 
fully traced  in  the  memoir  of  Agassiz  which 
Guyot  wrote  for  the  National  academy  in 
1877-78,  but  did  not  print  until  April  of  last 
jear.  It  is  a  biographical  gem.  The  two 
fnends  were  bom  in  Switzerland,  were  compan- 
ions in  study,  were  colleague  professors  in  a 
post-graduate  academ}'  at  Neufchatel,  were  co- 
workers in  glacial  researches,  were  disturbed 
by  political  changes  in  their  native  canton, 
were  emigrants  to  America,  were  neighbors 
in  Cambridge,  were  comrades  in  sensible  efforts 
to  make  science  intelligible  to  the  people,  were 
investigators  of  American  problems.  In  this 
memoir  of  his  friend,  Guyot  has  revealed  him- 
self b}'  many  a  characteristic  touch.  After  a 
fresh  perusal  of  its  pages,  we  are  led  to  wonder 
how  much  scientific  progress  would  have  been 
delayed  in  this  countr}',  if  it  had  not  been  for 
the  inspiring  and  co-operating  influence  of  these 
noble  immigrants. 

Like  Faraday,  Clerk  Maxwell,  Agassiz,  Jo- 
seph Henry,  and  Benjamin  Peirce,  (tuyot  was  a 
man  who  was  devoted  to  research,  who  believed 
in  carrying  it  to  the  utmost,  and  yet  who  was 
never  troubled  bj'  the  idea  of  a  possible  *  con- 
flict '  between  science  and  religion.  To  him 
nature  was  a  manifestation  of  God.  Natural 
laws  were  divine  laws.  There  could  be  no  an- 
tagonism between  them.  On  the  contrary,  he 
believed  that  the  more  we  learn  of  the  human 
soul,  of  the  course  of  history,  and  of  the  struc- 
ture of  the  world,  the  more  harmonious  will 
they  appear  as  parts  of  one  great  plan.  His 
faith,  both  in  science  and  in  religion,  was  so 
strong  that  his  influence  kept  many  clergymen 
from  bigotr}',  many  students  from  atheism.  In 
him  they  saw  a  man  to  whom  the  study  of  sci- 
ence and  the  worship  of  God  were  alike  obliga- 
tory. 


THE  ALASKA    MILITARY  RECOSNOIS- 
SANCE    OF  1883.^ 

This  expedition  arose  from  a  desire  of  the 
department  commander  in  the  military  depart- 
ment in  which  Alaska  territory  is  situated"^  to 
gain  some  military  knowledge  of  the  Indian 
tribes  in  that  district,  and  especially  in  those 
parts  recently  opened  by  mining  discoveries, 
fishing  industries,  and  other  causes.  Besides 
gaining  this  information,  it  has  also  done  some- 
thing in  the  interest  of  science,  especially  for 
geography-.  .  The  part  of  the  route  here  treated 

Kzplorationf  and  s'urvcys  from  Chiloout  miKHlon,  Alaska, 
to  old  Fort  SelkiiV,  Briti»h  America. 

*  Department  hi  the  Columbia,  beadqiiartem,  Fort  Vancoo- 
ver,  W.T.;  Brcvet\Mi^or-(fen.  Nelion  A.  Mllt'P,  commanding. 


was  almost  unexplored,  cxceptiDg  the  Chilooot 
and  Dayay  inlets,  and  the  portion  from  the 
Kotusk  Mountains  to  l^ke  Lindeman,  which 
had  been  traversed  by  the  Kraase  brothers, 
sent  out  by  the  Bremen  geographical  society. 
If  such  an  expression  ma}'  be  considered  cor- 
rect, it  was  really  woree  than  wholly  unex- 
plored, in  that  the  maps  and  books  purporting 
to  be  authority  over  tliis  section  of  the  country 
were  erroneous  beyond  the  limits  of  sensible 
guessing.  The  party  consisted  of  seven  white 
persons,  —  two  officers  and  five  others,  —  and 
a  number  of  Indians  that  varied  from  two  to 
sixty  or  more. 

There  are  said  to  be  three  or  four  passes 
through  the  glacier-clad  mountains  that  sepa- 
rate the  salt-water  estuaries  of  the  Pacific  from 
the  head  waters  of  the  Yukon,  two  of  which 
are  known  as  the  C'hilcat  and  C'hilcoot  trails ; 
and  over  these  two  it  has  been  known  for  about 
a  century  that  Alaskan  Indians  of  certain  tribes 
had  passed,  in  order  to  trade  with  the  Indians 
on  the  sources  of  this  great  stream.  The  last 
(the  Chilcoot)  is  the  best  of  all  the  trails,  and 
was  the  one  undertaken  by  the  party.  Why  this 
or  the  C'hilcat  route  had  not  been  picked  out  long 
ago  by  some  explorer,  esiKJcially  those  of  com- 
paratively recent  dates,  who  could  thereby  have 
traversed  the  entire  river  in  a  single  summer, 
instead  of  combating  its  swift  current  from  its 
mouth,  seems  singular  in  the  light  of  the  above 
facts,  and  can  only  be  explained  by  supix)sing 
that  those  who  would  place  sufficient  reliance 
in  Indian  reports  to  put  in  their  maps  the  gross 
inaccuracies  cited  would  also  be  likely  to  place 
reliance  in  the  other  reports  of  the  same  Indi- 
ans ;  and  these  from  time  immemorial  have  pro- 
nounced this  part  of  the  river  as  unnavigablo 
even  for  canoes,  being  filled  with  rapids,  can- 
ons, whirlpools,  and  cascades. 

Formerly  this  Chilcoot  pass  had  been  monop- 
olized by  the  Cliilcoot  Indians,  who  did  not 
even  allow  the  C'hilcats  —  ahnost  of  the  same 
blood  —  to  use  it :  these  were  thus  forced  over 
the  Chilcat  route,  which  has  an  irksome  port- 
age of  twelve  or  thirteen  (lavs  to  the  head  of 
the  Tahk  River  {Tahk-heen-a  of  the  Chil- 
cats),  a  branch  of  the  Yukon  about  half  the 
size  of  the  i)arent  stream  where  it  empties  into 
the  latter.  Both  of  the  bands  on  the  upper 
Lynn  Channel  have  united  in  keeping  back 
the  migration  of  tlie  interior  Indians  to  their 
waters  in  ordei-  to  monopolize  this  trans-mon- 
tane commerce.  However,  of  late  years,  not 
only  have  the  Chilcats  used  the  mountain-pass 
of  "the  Chilcoots,  but  both  have  allowed  the 
TahJC'heesh  or  '  Stick  *  Indians  of  the  interior  to 
visit  their  own  domain.     1  employed  some  of 
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ali   U'*;>v  -jTrv'   iii'U.:u.[  iiiLies  in  aiy  passage 

IJonsf]  ii:  Chi  Ira  f  uii  ihe  'iil  af  .June.  I 
fiHni'i,  1-  \  lirvl  -nrmi!!iOil  from  reiK)rts,  thai 
DMTi'  n-i]  lUe  way  some  tlistaiict' 

cl^'W  I  -rareii  of  goKl  ;  bul  no  one 

setetmriLl  uj  W*  much  the  wiser  reganiing  the 
HMite^  t»xci?i>l  ihttt,  as  near  as  oouM  be  gleaiied, 
Ui^y  cc»n6n«t,Hl  to  a  girai  extent  the  old  Indian 
stories.  My  suggestion  of  a  rad  as  my  means 
of  eanrcy^inci*  was  rid  i  en  led  hy  whites  and 
natives ;  and  they  could  bafdly  conceal  their 
ooot«m|>t  when  the  programme  was  known  to 
b9  the  fMssage,  that  aummer.  of  the  whole 
iMgtli  of  tbiB  rirer*  Two  or  three  hnndretl 
nabm  of  torlnoiis  lakes  and  a  mimlH,^  of  mpids. 
aggwagaHflg  dgbt  or  ten  miles  in  length,  whiclt 
tbe  Indiaiia  never  essayed,  and  art>und  whteh 
die  loiiiera  dragged  Uieir  whip-sawed  boats, 
•««  refioiUd  lo  exist,  ami  su[>poscd  by  all  to 
t*  sttlDcictit  to  wrtH^k  tho  rnfl  theort  of  iraus- 


placed  at  iny^ii^iHtsMi 

the  North-west  tia^iii  . 

mission,  fonr  or  five  atiu 

alrea^ly  k»n*jr  *'hain.  ani 

lA*n  '    lulet, 

th«l  all  the  P 

of  lljt*  liortl*like  inlets  ch^ti 

of  the  Alaskan  coasl ;  iUn 

appearance  of  a  large  Hver  than  a  salt- water 

estuary,  its  sides  being  immense    preclpitoinj 

mountains,  eovereil  thR-e-fonrths  of  the  way  lO 

tlie  top  with  a  dense  growth  of  s(>nici%  fir,  and 

pine,  the  latter  holding  to  thii   lower  levehu 

and  cap(>ed  with  bine  and  white  glacier  it>e  iha^ 

fetalis  iuunmerable  and  picturesque  waterCall^ 

coursing  down  the  mountain  fides.    The  tnoiill^ 

of  the  Dayay  was  reached  thnt  pvpnin^,  oni 

toad  of  three  or  four  tons  lights 

the  canoes  and  the  btnvilr^  n- 

to  thcdifrcrent  It 

sixtv.      Tin*  pn<  L 


iWMI.IlMir«r 


ilm-  a»fw^  wf lik  fey  l>  fHv«<    TV  MMMtaiM  liaiife^t  fW  d^tar 
.  If  tUfY  kfti  iMwn  «^II4».  wmU  «ol  tevv  Mwvb  Ib  d 
«i«f« lilt  «•!•«:    TlK  W^wdf  of  tt» iif  *■>>  ^Jdkl 


poital^O^     Ami,  by  tbe  time  I  slarlodt  I  Ml  v^nr 
''"TklikuMimi  ^*^^  f^^w^mff  mv  plan. 
i5!fl?^?Vir  r^rinENDCtitkat^wiUi 

H  -  ^4caiii*1attiKli  kimttr 


hfitikincii  aad  ihirty-9CTrn  fmoiiila  in  1 
adolta  gaiierally  csurring  a  kmidred 
and    liie    Uora   acconfiiig   to  tbtdr   mgc 
aliwglk.      llere  was  fbaiid  a  sniaU 


FEBRrABT  22,   1884.] 


SCIENCE. 


223 


Taiik-hoesh  Iiidinn?^  who  wcic  lit  in  ting  black 
bi>ar,  mii<l  to  lie  very  numerous  in  this  vicinity. 
During  the  evening  we  eouM  hear  nuinv  hoot- 
ing-gronse  (Bonasa  Sabinii)  in  tlie  spruce 
wockIs  of  the  hillsides,  this  part  of  the  day 
sceminjj    to   br    their    favorite    time    for    tins 


and  Day tiy,  like  uiosT  streums  feci  hy  glaciers, 
liave  their  waters  noticeably  white  and  chalky. 
Not  a  *  bile/  nor  a  '  rise/  could  be  had  in  either 
with  bait  or  tlies,  although  the  Indians  euteh 
trout  in  tliern  in  their  fi&h- wears. 

At  tin*  head  of  the  Nonrse  liiver  the  Indians. 


puihmy 


Sho 


Currfrt 


X  Indtatf^ 


Trathtii^ 


WtTJIOI*s    O?   TltAfKlXli    A   r*3lOK    tfl*  A    ItAf'IfJ. 


Btrain.  I  could  but  notice  tlu'  very  (leculiar 
cx|)ressionB  of  surprise  given  by  the  Ch ileal 
Indians.  Whenever  one  sets  up  a  '  Ya-a-a  ! '  at 
any  thing  that  atlraels  his  notice,  especially 
the  ludicrous  mishap  of  a  companion*  every  one 
tn  hearing,  from  two  to  two  hundred,  joins 
instantly  ;  and  a  prolonged  shout  goes  up  that 
would  astonish  one  not  used  to  it»  This  may 
l>e  re  J  seated  a  nnniber  of  tiroes  in  a  minute; 
and  the  suddenness  with  whieh  it  commences 
and  stops  is  astonishing,  and  strongly  reminrls 
one  of  a  gang  of  coyotes  Ijowling,  or  the  bay- 
ing of  Indian  dogs,  from  which  I  think  they 
have  tjorrowed  it* 

The  head  of  canoe  navigation  on  the  Dayay 
is  ten  miles  from  I  lie  moulh  of  the  river,  al- 
though fully  tifleen  arc  tiavellcii  by  the  canoe- 
men  in  ascending  its  tortuous  course.  They 
'  track  *  agahjst  the  current  in  two  ways,  two 
pemons  being  necessary  for  each  method  for  a 
single  canoe-  The  diagrams  above  will  show 
these  methods  without  further  cx|>lauations. 

The  current  of  the  Dayay  is  m^x-^*  swift,  antl 
it  otlen  takes  two  days*  *  tracking '  over  the 
navigable  part.  Every  ^^^  huntlred  yanls  or 
so  the  river  has  to  be  crossed,  and  ol^entimes 
a  hundred  yanls  is  lost  in  this  undertaking. 
From  the  head  of  canoe  navigation  on  the 
Dayay  to  the  point  where  the  Indian  packers 
left  the  party  is  twenty-six  miles,  or  the  true 
length  of  the  |>ortage.  Two  raites  and  a  half 
beyond  the  head  of  canoe  navigation  the  Cut- 
iah-cook-ah  of  the  Chilciits  comes  in  from 
the  west.  This  is  really  larger  in  volume  and 
width  than  the  Dayay,  the  two  averaging  re- 
spectively fifty  and  forty  yards  in  width  by  cs- 
timation<  I  shortened  its  lengthy  name,  and 
called  it  after  Professor  Nourse  of  the  I'.  S. 
naval  observatory.  Large  glaciers  te^eA  its 
sources  by  numerous  waterfalls,  and  its  can  on - 
like  beil  is  very  ijictnresijue.     Both  the  Nourse 


say  there  is  a  very  Large  lake.  Its  wcstward- 
bonnding  mouiitains  arc  capped  with  an  im- 
mense glacier,  that  could  be  traced  along  their 
summits  for  probably  ten  or  twelve  miles,  and 
was  then  lost  in  the  lowering  clouds  that  these 
icy  crowns  form  from  tlie  moisture-loaded  at^ 
mosphere  of  the  warm  Pacific,^  These  Hglit 
fogs  are  frequent  in  the  warm  days,  when  thc^ 
ditfcrcnce  of  temperatures  at  the  upj^er  and 
lower  levels  is  mure  marked,  clearing  up  at 
night  as  they  ai»proach  each  otlier. 

The  march  of  the  10th  of  June  was  a  very 
rougli,  fatiguing  one  of  about  ten  miles,  con- 
suming from  7,.*iO  A.M.  till  7,1."^  CM,  It  brought 
US  to  the  foot  of  the  mountain  pass  on  tlie  other 
side  of  which  we  should  find  the  sources  of  the 
Yukon,  I  noticed  that  day  that  all  my  Indians, 
in  crossing  logs  over  streams,  always  turned 
the  Iocs  c>f  both  feet  in  the  same  direction 
(to  the  right),  although  they  kept  the  body 
square  to  the  front,  or  nearly  so,  and  each  foot 
passed  the  other  at  every  step,  as  in  natural 
walking.  The  advantage  to  V>e  gained  was  not 
obvious  to  the  author  ;  as  the  nonce,  in  attempt- 
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rOMlTKKV   or   TUB    rEBT    VS  WALKIKO    A    \XtU^  k%  I*UACTl§i:J»   JIV 
TUE   AUtiilCAX   l?lt)U!(ft. 

iug  it,  feels  much  more  unsafe  than  in  ordi- 
nary walking.  Every  evening  was  spent  by  the 
Indians  in  their  gambling  games,  their  orgies 

f  'riil»  irlncler  ifoc^t  niimlnitltkn,  p.  ^iS;  was  oaincil  afWr  Yn%i, 
S.  F.  Unlnl  lif  W*»»hln«ton,  l».C\ 
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passages  traversed  l>v  I  be  *5leamers  plying  to 
Alaskan  ports  farther  south.  Fislj  were  absent 
\n  tliese  glaeier-fetl  streams  ami  lakes^  but  we 
inanaged  to  kill  a  few  dusky  grouse  (Tetrao 
obscurus)  and  green-winged  teal  (Nettion  earo- 
litiensis)  to  vary  the  usual  goverument  ration  ; 
but  all  were  lough  be3'ond  measure,  it  being 
their  breeding-season.  Over  Lake  Lindenian 
were  seen  sea-gulls  and  the  graceful  little  arctle 
tern  that  I  recognized  as  an  old  and  garrulous 
companion.  Of  large  game,  a  small  black  bear 
cub  was  the  only  thing  seen  ;  althongh  moun- 
tain goats  were  abundant  a  short  distance  back 
in  tlie  hills,  one  having  been  seen  by  us  in  the 
Perrier  I'ass. 

Tlie  next  da^*  we  commence<l  building  our 
raft  on  Luke  Lindeman  ;  although  the  logs  were 
\ev\  smalt,  consisting  of  dwarfed  s|)rncc  and 
contorted  pine.  FitV^en  by  thirty  feet  was 
considered  large  enough  until  we  commenced 
to  load  it,  when  we  were  forced,  during  a 
heavy  gale  on  the  L'jth.  to  send  it  ahead  with 
hut  half  a  load  and  three  men,  the  remainder 


reached,  where  birchbark  canoes  commence. 
The  remainder  of  the  party  took  a  whole  day 
in  struggling  overland  through  the  tangled 
brush  and  marshes  of  the  gullies,  and  climbing 
the  steep,  smooth  granite  banks  that  separate 
them  from  the  ridges  covered  with  a  labyrintli 
of  fallen  timber. 

At  its  northern  end  Lake  Lindeman  is 
drained  by  a  small  river  (ifty  to  sixty  yards 
in  width,  ftill  of  rapids  and  cascades,  and 
about  a  mile  in  length,  where  it  empties  into 
a  large  lake  tliat  I  named  after  IVlr,  James 
Gordon  lieunett,  a  well-known  patron  of  Amer- 
ican geogmphieal  research. 

The  rati  was  shot  through  the  connecting 
river,  June  KI,  and  the  dimensions  eolargcii  to 
lifleeri  by  forty;  although,  counting  all  pro- 
jections, it  really  came  nearer  sixteen  by 
forty- two.  Around  this  series  of  rapiils  the 
Indians  portage  their  effects  on  their  backs  ; 
and  1  named  it  Payer  Portage,  after  Lieut. 
Payer  of  the  A ustro- Hungarian  expedition  of 
1872^74.     By  the   17th  of  June,  at  midnight 
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*l*he  vlfw  U  tnlten  frtim  lltii  iip|>vr  (•ouOiem)  otitl  of  Payer  PortngQ.  toolcltig  (•ontb)  toward  Kotuak  MoiinUlii*.    Perrier  Vm 
OD  Uiv  «Ttrame  rlglu  wmpiHH]  in  fojf.    THcre  Hre  higher  lc«-cnpped  mount&lrjB  In  the  diatJincc%  not  nhciwn  bere. 


of  the  material  being  stowed  in  two  dilapidntecl 
wor»den  canoes,  ^ — fair  samples  of  the  very  few 
that  exist  from  here  until  old  Fort  Selkirk  is 


it  was  light  enough  to  read  [>rint  like  that 
of  Science^  and  continued  so  through  the 
luontlu  except  on  very  cloudy  nights.     Har- 
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1— 1'.^:.  ■iui.-k*  w>rrc  notieeil  on  ihc  southern 
i:iA  or*  Lake  BtrDnett.  anil  blnck  niid  brown 
'■rr^ir  uiA  caribou  track*  in  tlie  valley  of  a 
-ai:i.!  s!r«ra:jj  emittying  into  tlic  lake  near 
•y.  A  cvuj/.».'  of  Taiik-lieesli  Indians  wen* 
i.*:r«.-  •:ncoun:ere»i.  oii«r  of  whom  staronicre<1 
<-o:,^i  ieriiMy.  Among  my  rhilcat  packei^s  I 
aiio  not'>x-»i  on»:  ihat  was  deaf  and  dumb,  and 
two  or  t:;r»--e  art!:cu*<I  with  cataract  in  the  eye. 
On  tLi?  r.nii  of  J»;ne  we  commencc'd  travcrsinjr 
Lake  I^nnelt.  Through  the  if-e-fields  capping 
llio  tinirffrrH^l  mountains  to  the  east  of  the  lake 
pro'niiri  a  great  many  dull  re«l  rocks  and 
ridges.  i«iK'Ci:iiens  of  which,  found  in  the  ter- 
minal moraines  of  the  little  glaciers  putting 
riown  the  gulches,  ^howcl  iron :  and  I  nameil 
this  ''*K'\  range  the  Iron-cappe*l  Mountains. 
By  tiiree  i'.m.  it  was  Mowing  a  gale:  and  by 
five  the  waves  were  washing  over  our  raft,  and 
threatening  to  tear  it  to  pieces,  for  thei-e  was 
not  a  single  log  that  extended  the  whole  length 
of  the  raf^  pr*f\ter.  We  accordingly  put  into 
a  r-o\e.  where  we  obtained  four  large  spruce  to 
strengtht-n  the  raft,  and  on  the  I'lst  resumed 
the  journey,  reaching  the  northern  end  of  Lake 
ik-nnett  that  evening.  The  lake  is  thirty*  miles 
long,  an' I  tlankwl  by  precipitous  hills  three  thou- 
sand to  thirty-tive  hundred  feet  high,  capix?<l 
with  glaciers.  At  its  north-western  face  there 
come  in  a  couple  of  streams,  forming  a  wide, 
tlat.  and  conspicuous  valley  that  we  all  felt  sure 
was  goiuL^  to  \'i-  onr  outlet  as  we  approached 
it.  Several  wel!-marke«l  buttes  si)ring  from  this 
valley,  giving  it  a  very  picturest|ue  :ippt-ar- 
ance :  its  largest  river  being  sixty  to  seventy- 
five  yards  widt.-.  liut  'piite  shallow.  1  called  it 
Watson  valley,  after  Professor  Sere  no  Watson 
of  Harvard. 

The  draining  river  of  Lake  Bennett  is  about 
two  hundred  yanls  wifle,  and  is  called  by  the 
Tahk-heesh,  "•  the  place  where  the  caribou 
cross  :  *  these  animals,  in  their  migrations,  ford- 
ing its  wide,  shallow  current,  and  passing  out 
and  in  through  Watson  valley.  It  is  hardly 
two  miles  long  before  it  expands  into  another 
lake,  whose  geneial  course  now  turns  to  the 
east :  and  our  old  friend,  the  .-teady,  summer 
south  wind,  was  of  no  avail  for  sailing  our  huge 
craft.  Although  this  hike  (Lake  N ares,  after 
Sir  George  Xares)  was  but  three  or  four  miles 
long,  its  eastern  trend  kept  us  three  days 
l>efore  we  got  a  favorable  wind,  the  banks  not 
being  good  fok*  tracking.  Although  small. 
Lake  Xares  w.s  one  of  the  prettiest  in  the 
lacustrine  chains  The  country  was  percepti- 
bly opening;  aid  trap,  granite,  gneiss,  and 
metamorphic  aid  eniptive  rocks  generally, 
were  giving  wajllo  the  se<limentary  and  frag- 
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mental.  Many  li-vel  jilaces  were  ap|K*aring. 
the  hills  were  les>  steep,  and  the  snow  disap- 
l)earing  from  their  cie>ts.  Roses  of  varying 
hues  were  in  bloom,  ant]  also  wild  |)ansie8 : 
while  wild  onion:?  lined  the  lake-shore  in  pro- 
fusion, and  everywhere  there  was  a  general 
change  of  verdure,  and  variation  for  the  better, 
(irantl  terraces  in  l>eautiful  symmetry  on  lUo 
two  sides  of  the  lake  [plainly  showeil  its  ancient 
and  subsiding  levels.  These,  too,  —  in  a  less 
conspicuous  manner,  however.  —  had  been  no- 
tice<l  on  the  northern  short^s  of  Lake  Bennett. 
Lake  Xares  drains  through  a  short  river  of  a 
hundred  yanls  into  another  lake^  about  eight 
miles  long,  and  on  whose  limiteil  shore-line  I 
was  compelled  to  make  two  camps  and  a  half- 
dozen  extra  landings,  so  battling  was  the  wind 
on  which  we  had  to  dei)end.  Two  bungling 
side-oars  on  the  huge  nift  alloweil  us  to  make 
alK>ut  a  half  a  mile  an  hour  with  laborious 
elfort,  a  wall-tent  for  a  sail  driving  us  along 
as  fast  as  two  miles  aiitl  a  half  under  the  most 
favorable  wind.  An  oar  on  the  l)ow  and  stern 
gave  us  steering  apparatus,  and  a  dozen  strong 
woollen  jx>les  serveil  us  as  pries  over  many  a 
lake  and  river  bar  of  sand,  gravel,  and  mud. 

During  one  of  these  lemi)orarv  landings  on 
the  shores  of  Lake  Bove.  some  of  my  Indians 
set  lire  to  the  green  spruce-li-ees  by  a  large 
blaze  kindleil  under  them,  and  a  dense  volume 
of  smoke  ascended  high  in  the  heavens.  I^te 
that  day  a  smoke  was  seen  north  of  us  some 
ten  or  lifteen  miles  away,  and  our  Indians  told 
us  it  was  an  answer  to  the  one  they  had  acci- 
dentally made  that  morning.  These  signal- 
smokes  between  the  two  bands  were  formerly 
quite  common  :  the  C'hilcals  thus  heralding  to 
the  Tahk-heesh  that  they  had  crossed  the  Ko- 
tusk  Mountains,  and  were  in  their  country  for 
trading  puriK)Ses.  Xot  n»any  years  ago,  as  I 
was  toid  by  an  old  Hudson-bay  trader  in  thesi* 
parts,  this  Chileat- Tahk-heesh  trade  has  been 
known  to  be  so  gieat  that  not  less  than  seventy- 
five  (»r  eighty  of  the  C'hilcats  and  Chileoots 
crossed  the  mountains  twice  annually,  each 
carrying  a  hundred  pounds  of  trading-materiaU 
or  a  grand  total  of  eight  tons,  to  be  exchanged 
for  furs  that  were  eolK'ttetl  fr<.)ui  a  witle  circuit 
by  intertribal  commerce.  Fort  Selkirk,  estab- 
lished by  the  Hudson-bay  wmpany  near  the 
junction  of  the  IVlly  and  Yukon,  interfered 
with  their  trade  for  a  brief  period,  until  1851, 
when  a  war  party  i>f  Chileats  extended  their 
trading-tour  nearly  live  hundred  miles  in  order 
to  destroy  it ;  and  it>  bhukeued  chinHu*\s  still 
attest  their  suecess. 

Lake  Bove  has  a  deep  ]»ay  in  its  southern 

«  I-aki'  Uow.  aftiT  l.ivut.  Hove  >!  Uie  lloyal  Italian  navv. 
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-face;  jind  into  tljis,  our  liidiims  reported, 
l^inplies  a  large  river.  RomuHng  Point  Perthes 
(after  Jiiatus  I'crlhes  of  (iotha),  nearly  white 
with  its  covering  of  limestones,  some  of  thera 
almost  true  marble  in  their  briUianey,  wo  enter 
Tahko  Lake,  eighteen  miles  iu  length  by 
onr  measurement  (forty-five,  according  to  one 
guess  on  record).  A  well-deserved  remark 
I  regarding  conjectural  geography  in  order  to 
*  hll  iuit '  maps,  charts,  or  books,  I  hope  will 
not  l>e  fonnd  amiss  at  this  point.  In  one  of 
these  we  were  givm  to  understand  that  from 
here  the  Indians  make  Fort  Selkirk  in  a  da^' 
and  a  half  in  their  birehbark  canoes.  There  are 
no  birehbark  canoes  used  on  the  lakes,  nor  as 
far  as  Selkirk.  The  very  few  Indians  living 
oil  the  four  hundred  and  thirty-three  miles  be- 
tween Tahko  and  Selkirk  never  stay  in  their 
cramped  wooden  canoes  over  six  hours  during 
a  day,  and  would  therefore  have  to  paddle  over 
each  mile  at  the  rate  of  one  minute  and  thirty- 
five  seconds. 

Tahko  Luke  receives  a  small  stream  on  the 
south,  which,  followed  up,  Icarls  to  one  of  the 
mountain  pjis^cs  that  debouch  u[ion  the  waters 
of  Uje  Pacific,  so  said  our  Indians,  The  same 
ttulhorities  gave  us  to  understand  that  it  drains 
smaller  lakes,  and  has  a  smaller  i>ed  than  the 
rivers  and  lakes  through  which  we  had  passed  ; 
and  its  appearance,  as  wx»  sailed  by,  seemed  to 
LC^nttrm  their  opinions,  thus  showing  that  we 
'bad  been  on  the  mniu  stream,  or  the  Yukon 
proiMjr* 

t  /a  fjit  rttnliHued,} 


FLOODS   IN    THE   OHIO, 

Xo  river  of  the  same  magtjitnde  Ilucluates 
in  depth  so  much  as  the  Ohio.  Twice,  or 
oftener,  during  most  years^  the  river  rises  at 
Cincinnnli  to  a  stage  of  forty-five  feet  six  inches 
by  the  gauge  at  the  water* works,  w^hen  the  oc- 
cupants arc  ctnnpelled  to  vacate  the  premises 
at  the  foot  of  Commercial  Row.  A  greater 
depth  than  this  is  a  dowl,  and  occasions  more 
or  less  loss  and  suffering.  Extreme  low  water 
is  iwo  feet,  and  extreme  higii  water  of  Febru- 
ary, IHMo,  was  sixty-six  feet  four  inches,  —  a 
diiference  of  sixty-fonr  feet  four  inches. 

Tlic  gauge  at  the  water- works  was  lixed  in 
IKA^,  and  all  observations  since  then  arc  re- 

^ferred  to  that  standard.    This  gauge  is  intemled 
to  show  the  depth  of  water  on  two  principal  bars 

I  near  Cincinnati.  —  Four-iMile  bar  above,  and 
tifttng-Suu  bar  below,  the  city.     All  observa* 
lions  of  the  stage  of  water  of  which  we  shall 
Hpeak  have  been  reduced  to  this  gauge. 


We  may  mention  the  noted  floods  preced- 
ing the  establishment  of  the  gauge  in  1858. 

1774,  —  It  is  traditional  that  at  about  this 
3'ear  there  was  a  great  flood  in  the  Ohio.  Vol- 
i.  p.  M'\^  of  the  Aniei'ican  pioneer,  states  that 
two  white  hunters  were  detained  some  time  iii 
March  of  this  year  at  the  mouth  of  the  Big 
Kanawha  by  a  remarkably  high  frcshel,  which, 
from  lixed  marks  on  Wheeling  Creek,  is  sii im- 
posed to  have  I  teen  ecjual  to  that  of  18M2. 

\7HiK  —  Various  records  show  that  there 
was  a  remarkable  tlood  this  year  observed  l>y 
the  hrst  white  settlers,  which  must  have  been 
(»f  much  longer  duration  than  any  of  later  date. 

17*J2, —  It  is  within  the  recollection  of  some 
now  living,  that  four  years  after  the  settlement 
of  Losantiville  (Cincinnati)  there  was  a  flood 
that  CO veri'd  the  land  on  which  Columbia  now 
stands.  The  stage  of  water  must  have  been 
sixty  feet  or  more. 

1815.- — Another  great  (lood  occurred  this 
vear,  but  it  was  of  less  magnitude  than  that  of 
'l7M2. 

IKVl.  —  M'here  are  several  points  in  Cincin- 
nati where  permanent  high -water  marks  were 
made  on  Feb.  18,  1832;  and  they  almost  ex- 
actly agree  in  showing  that  the  htage  of  w^atcr 
was  then  sixty-four  feet  three  inches.  The 
popuhitiou  of  Cincinnati  was  tlien  twenty-eight 
thousand;  and,  as  the  city  was  situated  u[)on 
the  river-bank,  nearly  the  whole  of  it  was  inun- 
dated by  a  Hood,  which  increased  continnally 
for  ten  days. 

1847.  —  Cincinnati  contained  about  ninety- 
six  thousand  people  at  this  date-  The  river 
began  to  rise  on  Dec.  10,  and  on  the  17th 
reached  sixty -three  feet  seven  inches. 

The  following  table  j'ccords  the  higliest  stage 
of  water  at  Cincinnati  each  year  since  Ih'»h^  as 
well  as  those  just  given  for  l8a*J  and  1847  :  — 
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The  flocxl-stage  of  187o  waa  remarkable  i 
occnrring  in  snmmer,  when  the  river  is  in  ino«t 
veai'a  low. 
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The  great  floo<l  of  1883  was  of  u n precede ii led 
magnitude,  aud  so  great  a  rise  was  entirely' 
unexpected.  The  stage  of  water  had  not  ex- 
ceeded sixty  feet  for  thirty-seven  years.  By 
it  the  whole  of  those  parts  of  Cincinnati  and 
the  towns  on  the  opi)osite  side  of  the  river  — 
Covington,  Newport,  and  Dayton,  Ky. — located 
ni?arest  the  water  were  inundated.  In  Coving- 
ton, in  all,  perhaps  350  houses  were  sub- 
merged. In  Newport  not  less  than  2,100 
houses  were  flooded.  In  Dayton  and  Bell- 
viow,  Ky.,  over  iOO  bouses  were  under  water. 

In  Cincinnati,  travel  on  man}-  of  the  street- 
«jar  lines  was  suspended  ;  nearl}*  all  the  freight 
and  passenger  deix)ts  were  submerged  ;  all  but 
two  of  the  railroads  stopped  running ;  fifteen 
of  the  largest  coal-3'ards  were  under  water; 
and  the  gas-works  suspended,  leaving  the  city 
in  darkness.  More  than  1 ,500  business-houses, 
and  nearly  3,700  dwelling-houses,  were  inun- 
dated, causing  more  than  2,400  people  in  Cin- 
cinnati alone  to  become  objects  of  charity,  for 
whom  shelter,  covering,  clothing,  and  food 
must  be  provided. 

It  is  within  bounds  to  say  that  one-tenth  of 
the  population  in  and  around  Cincinnati  needed 
assistance  of  this  kind.  The  Associated  chari- 
ties superintended  the  distribution  of  aid  to 
those  sutfering.  From  Feb.  12  to  March  5 
this  organization  relieved  5,2G0  families,  or 
24, 1 1 1  persons.  It  issued  1 05, 141  rations,  and 
supplied  2,04G  families  with  clothing,  1,916 
fiimilies  with  bedding,  and  G47  families  with 
coal.  It  also  distributed  3,91)1  pairs  of  boots 
and  shoes. 

The  pecuniary  losses  that  resulted  from  this 
flood  can  never  be  precisely  known,  but  it  has 
been  estimated  that  along  the  two  thousand 
miles  of  shores  inundated  it  aggregated  sixty 
millions  of  dollars. 

The  town  suffering  most  in  proportion  to  its 
size  was  Lawrenccburg,  Ind.,  which  was  com- 
pletely iiHindated.  It  is  so  situated  that  at  this 
stage  of  water  the  Miami  River  runs  directly 
through  the  town,  pushing  houses  from  their 
foundations,  and  sweeping  away  every  thing 
movable. 

The  flood  was  due  to  two  storms,  — the  first 
from  Feb.  3  to  G,  in  which  about  3.5  inches  of 
rain  fell  at  Cincinnati ;  and  the  second  on 
Feb.  10  and  11,  in  which  the  rainfall  was  about 
2  inches.  These  storms  extended  to  the  head 
waters  of  the  Ohio,  and  fell  upon  frozen 
ground  ;  so  that\the  water  could  not  soak  into 
the  earth,  but  \fas  carried  at  once  into  the 
water-courses. 

The  flood  of  1^84  arose  from  a  single  storm 
on  Feb.  4  to  6,  irA  which  the  precipitation  was 


unusual  in  amount  and  rapidity,  being  as  much 
as  4.4G  inches  in  eight  hours  less  than  three 
days.  This  storm,  combined  with  the  warm 
weather,  caused  a  general  thaw  over  all  the  re- 
gion from  which  the  feeders  of  the  Ohio  eome, 
and  sent  large  volumes  of  water  into  the  rivers, 
besides  the  immediate  rainfall. 

When  we  consider  what  an  unusual  combina- 
tion of  circumstances  is  necessary  to  cause  a 
stage  of  water  exceeding  sixty  feet,  and  that 
such  an  occurrence  cannot  be  ordinarily  ex- 
|)ected  more  than  about  once  in  a  quarter  of  a 
century,  it  ap|)ears  most  remarkable  that  two 
such  floods  should  happen  in  successive  years. 


A  WOMAN'S  JOURNEY  TO  THE  KARAKO- 
RUM  VALLEY, 

Madame  Ujfalvt,  who  recently  accompanied  her 
husband  to  Kashmir  and  BaltUtan,  has  published  an 
interesting  and  lively  account  of  the  glacial  region 
of  the  Himalayas,  which  she  was  the  first  European 
woman  to  penetrate.  In  the  village  of  Shamba,  in 
the  Kulu  country,  on  the  occasion  of  a  ceremonial 
visit  to  the  temple  by  the  rajah,  it  is  customary  for 
the  priests  to  sacrifice  a  she-goat.  Once  undertaken, 
the  priests  may  not  cat  until  the  sacrifice  is  complete ; 
and  the  assent  of  the  animal  to  its  own  death,  with- 
out which  it  may  not  be  killed,  is  supposed  to  be  indi- 
cated by  a  trembling  of  the  body.  The  unconscious 
creature  is  not  always  in  a  trembling  mood;  and  to 
Induce  the  same  the  priests  squirt  cold  water  into  its 
car,  which  usually  has  the  desired  effect.  On  one 
occasion,  the  authoress  relates  that  even  this  failed, 
and  the  goat,  outraged  by  such  treatment,  escaped  to 
the  rugged  mountain  side,  and,  even  after  recapture, 
refused  to  gratify  its  captors.  Put  to  their  wits,  the 
priests  finally  plunged  it  bodily  into  the  icy  mountain 
stream  which  dashes  through  the  village.  Taken  out 
again,  it  naturally  trembled  with  its  whole  body;  and 
the  sacrifice  was  finally  completed  to  the  satisfaction 
of  all,  especially  of  the  priests,  who  had  already  im- 
agined themselves  perishing  of  famine. 

Srinagar,  capital  of  Kashmir,  sometimes  known  as 
the  oriental  Venice,  seemed  less  attractive  than  re- 
port had  made  it.  The  streets  were  narrow  canals 
of  stagnant  and  offensive  water,  in  which  swarms  of 
ragged  people  disported  themselves.  Dirt  was  too 
evident  to  be  ignored.  Only  when  evening  set  in 
and  all  contrast  disappeared  under  tlie  moonlight,  did 
this  singular  and  sombre  town  seem  to  harmonize  with 
the  magnificent  mountains  which  surround  it.  There 
are  some  hundred  thousand  inhabitants;  and,  besides 
the  finest  quality  of  shawls,  they  produce  the  finest 
and  most  artistic  work  in  silver  and  copper.  The 
passage  to  Baltistan  from  Srinagar  traverses  a  singu- 
lar plateau  f  op  '^ad  feet  above  the  sea.  The 
earth  is  bare  i  a*  '  i^^  ^^ 
bed  of  an  e  moun- 
tolns,  betT  ^  |^ 
passable  oi  .  i^ 
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Septeml>er,  snow-hurricatie^  may  deglroy  rash  travel- 
lers Thouglj  English  authorities  had  informed  them 
that  rain  was  impoasihle  on  this  phitoau,  ttie  party 
were  drenched.  Marmots  and  bears  alone  inhabit 
this  solitude.  Grass  is  rare,  and,  at  one  place  where 
abundant,  is  siaid  to  l>e  poisonous  for  animals.  These 
regions  offer  a  desolate  grandeur,  unsof  tene^l  by  vege- 
tation. 

The  descent  to  Baltistan  and  the  sources  of  the 
Indus  was  through  scenery  equally  wild  and  melan- 

r<choly,  ao  that  the  first  signs  of  cultivation  met  tlje 

'  «ye  ttB  grateful  relief. 

The  Baltisare  Musaulman^,  and  chiefly  remarkable 
for  Iheir  devotion  to  the  game  of  polo;  whlch^  in  fact, 

L originated  here,  and   for  which   ihtM'r  well-trained, 

^  tough  little  mountain  ponies  are  admirably  adapted. 
Their  capital  is  Skanlo;  but  the  purest  type  of  the 
race  is  found  in  t)ie  Shigar  valley^  which  contains  the 
largest  glaciers  in  the  world  after  thos«  of  Greenland, 
jind  the  highest  mountains  in  the  world  after  Mount 
Everest*  The  glaciers  form  an  unbroken  line  for 
nearly  a  hundred  miles.  Mount  Dapsang  of  the  Ka- 
rakorum  range  is  only  some  two  hundred  feet  lower 
than  Mount  Everest.  Hut  even  here  the  Shigar 
River  waters  an  attractive  oasis  of  some  six  miles  In 
extent,  witli  fields  of  millet  and  beans,  and  orchards 
weighed  down  with  fruit,  among  which  nestle  tombsj 
mo^fjues,  and  picturesque  though  uncomfortable 
Uahitntions.  The  apricots  and  melons  of  this  region 
are  delicious. 

The  party  returned  by  another  and  very  difficult 
route,  which  followed  all  the  windings  of  the  Indus; 
yet  here  and  there  little  villages  were  set,  like  verdant 
nestffy  among  the  rocks.  In  spite  of  the  incessant  con- 
flict with  nature,  which  a  residence  here  entails,  the 
people  arc  devoted  to  their  country,  and  prefer  it  to 
any  olher. 

The  journey  to  Shigar  was  due  to  the  munificence 
of  the  Maharajah  Hambir  Singh  of  Kashmir;  and  its 
scientific  results,  which  remain  to  be  published,  are 
helieved  to  be  important. 


THE  ARTIFICIAL  PRODUCTION  OF 
RAIN. 

In  his  anTtiversary  address  delivered  to  the  Royal 
society  of  New  South  Wales.  Mr,  II.  C.  Russell,  the 
president  and  government  astronomer,  deals  at  some 
length  with  the  subject  of  producing  rain  artificially. 
He  begins  with  a  few  points  in  Its  history,  teiling 
first  how  AragQ,  finding  the  practice  of  firing  guns 
common  in  some  of  the  departments  of  France,  had 
tried  to  trace  the  origin  of  the  custom,  whicli  proba- 
bly began  in  IT^jU.  A  retired  naval  officer,  who  at  se^ 
liad  seen  watvr-spouts  destroyeti  by  cannon  shots, 
tnmle  his  home  in  a  district  that  suffered  from  vii>- 
lent  rain  and  hail  storms,  and  determined  to  try  the 
power  of  shot  and  shell  upon  these  new  foes;  nnd, 
setting  up  his  battery,  his  success  was  such  that  the 
diiiirlct  was  prot^^cted  from  the  violent  storras.  The 
practic*!  became  popular  fn  France;  and  up  to  the* 
year  1806,  and  even  later,  many  communes  kept  a 


battery  of  small  guns  for  this  purpose,  the  commune 
of  Fleury  even  going  so  far  as  to  get  a  cannon  which 
u&ed  a  pound  of  powder  at  each  discharge.  Aragq 
eoold  not  trace  what  the  effect  had  been,  but  he 
least  was  nut  convinced  that  it  had  had  any  good 
effect;  and  after  a  time  the  practice  became  obsolete* 
VoUa's  biographer  saj's  that  **  It  is  well  known  that 
Volta  thought  a  possible  advantage  might  be  found 
in  having  large  fires  during  thunder-storms;"  his 
reason  probably  being,  that  the  smoke  would  serve 
as  a  conductor  for  the  electricity,  and  so  prevent 
dangerous  discharges. 

To  test  the  effect  of  the  discharge  of  artillery  ou 
thf*  weather,  Arago  examined  the  weather-record  of 
the  Paris  observatory  for  many  years,  especially 
for  the  days  adjacent  to  those  on  w^hich  the  regular 
gun-practice  took  place  in  the  fort,  situate  somewhat 
less  than  two  miles  from  the  observatory.  The  firing 
took  place  at  Ibis  fort  on  certain  days  In  the  week, 
from  seven  to  ten  A.M.,  about  one  hundred  and  fifty 
shots  being  fired.  Arago  fonnd,  that,  out  of  C62  days 
preceding  the  practice,  128  were  cloudy;  out  of  <j4)2 
day^  of  practice,  168  were  cloudy;  out  of  662  days 
following  practice,  140  were  cloudy;  which  he  re- 
garded as  proof  tiiat  the  discharge  of  heavy  artillery 
does  not  seem  to  have  the  effect  of  dissipating  the 
clouds. 

Struck  at  one  time  by  the  amount  of  destruction 
caused  by  hail-storms,  Arago  proposed  drawing  off 
the  electricity  by  means  of  wires  carried  up  to  great 
elevations  by  captive  balloons;  but,  when  he  came  to 
the  practical  consideration  of  the  scheme,  it  was  soon 
seen  that  each  balloon  would  not  protect  more  than, 
perhaps,  a  thousand  square  yards,  — a  mere  speck  of 
France.  In  later  years  he  was  led  to  doubt  the  value 
of  such  a  means  of  protection. 

Arago  relates,  that,  in  tracing  the  history  of  the 
use  of  cannons,  he  fouttd  that  bells,  and  especially 
church -bell  8,  had  preceded  them;  and  it  was  atone 
time  firmly  believed  that  the  vigorous  ringing  of 
chiirch-bells  was  sufficient  to  dissipat42  dangerous 
storms.  Mr.  RusbcU  finds  that  up  to  1810,  or  lat^jr, 
the  idea  was  popularly  prevalent  that  storms  might 
bo  destroyed  or  prevented  by  fire  or  guns;  and  lie 
thinks  that  a  complete  change  to  the  opposite  opin- 
ion has  taken  place  since  then.    He  says,  — 

"  AtiMrnlUt,  nke  Africa,  wjinUlbf  raln-<loHorto  make  raltij  not 
ilrlvQ  tt  uwu>%  1Mb  not  only  in  Austral  1a,  bowcvt^r,  Uint  the  be- 
Ik'f  In  Uie  ftrtlflclftl  protluciton  «f  ruin  i^xUtfl.  In  Amcrlcj*,,  dnr- 
Ini?  ibe  civil  war,  fi  wei»  •  rn(iU<>r  uf  coinnion  obscrrntton  that 
rnin  fallowed  the  grvat  bnUlua;  And  the  tvpllcf  in  this  Wcamc  fto 
Ki?ni-m),  thai  furnKT*  hcgnn  the  i*mctieeof  mftiing  large  hrjipfl  of 
brii«hwt)0']  on  cacli  farm,  and,  when  they  wanictt  nUn,  lighting 
thera  ftll  tcigeih*'r*  J  cunnol  find  any  reference  to  the  r««ultt  of 
thta  »yBtern  In  tht-  BinlthiMtnlan  putilleiiUon«,  in  which  almiMt 
every  »iibji"ct  of  thia  kiml  U  dwelt  upon,  but  the  pmcttre  •eem* 
lo  havu  been  sfivcn  up/* 

Mr.  Russell  then  alludes  to  the  well-known  little 
volume  by  Mr,  Edward  Powers,  published  in  1870^ 
and  entitled  'War  and  the  wt-aiher,  or  the  art!  Octal 
production  of  rain;'  and  to  the  review  of  this  book 
In  SHilmatVH  journal,  inclining  to  the  opinion  that 
great  battles  do  exert  some  induence  in  the  produc- 
tion of  rain »  but  falling  to  iiccept  Mr.  Powera^s  in  com* 
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pleti!  discussion  of  tlif  fncis  as  proof.  lit*  turns  noxt 
to  Espy's  conviction,  tliat  rain  might  he  prothiced 
economically  whenever  it  yy&s  wanted,  and  cites  Pro- 
fessor Henry's  opinion  in  the  matter:  — 

■•  I  li.i\i-  jrrt'at  re*p<'Ct  for  Mr.  Ki«py*«  noleiititlc  cliMi-iictvr.  iiol- 
withvtaudiiii;  hlH  aliorraUun,  in  a  pruoticiil  |K>int  of  vit-w,  uk  ti> 
till*  economical  production  of  rain.  Tlic  fact  hai«  been  al>iin- 
dantly  proved  by  obvervatiou,  that  a  large  tire  i*on)etimc«  pro- 
duces au  overturn  in  the  unstable  equilibrium  of  the  atnu^Kpliere, 
and  given  rifle  to  the  beginniDg  of  a  violent  i>torni." 

The  ophiion  of  Professor  Everett,  pre.^ident  of  the 
Meteorological  society,  is  also  cited.  lie  believed  that 
great  battles  and  great  fires  t^ind  to  pnxluee  rain,  Imt 
that  rain  does  not,  of  necessity,  follow  battles  or  fires. 

The  climate  of  Australia  being  iHiruliar,  Mr.  Rus- 
sell has  endeavored  to  collect  the  records  bearini; 
upon  the  question  there:  and,  tliere  having  been  no 
battles  (except  a  mimic  one,  which  pnxltwed  no  rain), 
he  passes  to  an  examination  of  the  meteorological 
conditions  of  tlie  times  of  the  great  fires  which  havo 
occurred  in  Sydney  since  1S(50,  and  assumes,  that,  if 
a  fire  pro<luceil  rain,  it  would  fall  within  forty-eight 
hours.  His  record  embnices  forty-two  large  lires 
(including  two  serious  explosions),  extending  over  a 
period  of  twenty-one  years;  and  he  concludes  that 
there  is  not  one  instance  in  which  rain  has  followed 
within  the  forty-eight  hours  as  an  evident  coum*- 
quence  of  the  fire. 

In  cases  where  it  is  iisserted  or  l»elieved  that  rain 
has  been  produced  artificially,  it  would  be  intrn'Sting 
to  examine  whether  the  rain  was  du<'  to  the  fires  or  to 
ordinary  meteorological  changes.  While  it  is  evident 
that  some  of  the  moK>t  competent  authorities  in  Eng- 
land and  America  think  that  under  certain  circum- 
stances rain  may  be  produced  artificially,  Mr.  IJuss«*ll 
thinks  they  all  carefully  avoided  saying  what  the  cir- 
cumstances were ;  and  lie  proceeds  to  develop  some 
idea  of  what  they  are,  from  a  consideration  of  the 
natural  conditions  under  which  rain  is  deposited, 
and  adducing  certain  instances  as  illustrations,  from 
nature,  of  the  conditions  under  which  the  leading 
scientific  meteorologists  of  the  day  tell  us  that  rain 
is  formed.     He  says,  — 

••  If  we  c^n  i(vt  a  meat«ure  of  tliese  (ohnervi-d]  eireciH,  it  will 
hcrve  at)  u  guide  in  eHtimating  what  would  he  re«{uirrd  to  make 
rain.  At  t*ydney  the  averaire  relative  liuniidity  l-f  70.  and  at 
Windsor  it  is  rather  less;  and  we  h:ive  junt  learned  that  huvXx 
atmosphere  lifted  fn»m  Windsor  to  C'urn^onif,  1.s«m)  ffoi,  iU-p«js. 
its  00  per  cent  more  rain.  If  we  could  make  it  rlhv  up  over 
Sydney  l.SOO  feet,  we  might  fairly  ex p»'Ct  to  get  TiO  per  cent  more 
rain.  Now,  a  wall  built  l.SOU  feet  high,  and  tif  com-iderahle 
length,  so  that  a  wind  would  not  divide  and  go  round  it.  but  go 
over,  would  have  the  desired  elleet;  I.e.,  to  lift  the  air  and  caune 
rain  :  but  any  thing  that  would  do  thU  would  serve  tin-  piirpoi>«', 
and  it  may  bv.  done  by  tire;  but  of  course  the  tire  niunt  havi;  the 
effect  of  lifting  the  atmosphere  up.  It  will  not  do  tor  the  prod- 
ucts of  the  tire  to  rise  up  ^lowly,  mixing  with  the  air,  and  mak- 
ing it  drier  as  they  rise.  If  it  is  ti»  have  th«>  eti'ect  of  a  wall,  —  that 
Is,  making  the  wliole  of  the  air  pai<sing  over  rise  up  I.SOu  feet,  — 
it  muf^t  act  as  an  explosion  would  do,  suddenly,  or  by  a  constant 
uprush  of  such  violence  that  it  wouUl  rise  up  1,S00  f-et.  The 
force  necei>sar>'  to  do  this  is  easily  comjtuted,  and  we  can  in  this 
way  get  a  money  value  for  the  work  to  be  done.  At  Sydney  the 
average  velocity  of  the  wind  Is  II  miles  per  hour;  and  all  the  air 
passing  over  Is  to  be  lifted,  and  the  weight  of  It  on  the  surfaci* 
ia,  say,  U^  pounda  on  the  square  Inch,  and  13)  iM>unds  at  1,800 
feet  bigh.    At  least,  for  our  present  purpose,  these  figures  are 


sufficiently  exact.  The  axeratfi*  weight  to  be  IIAed,  therefore,  if» 
14  pounds  on  thr  sijuare  inch.  The  tire  must  have  the  tuanv' 
length  as  the  pnijiosi-d  wall,  for  the  same  reason,  and  n  brea«lth 
fN|ual  to  tht;  forward  motion  of  the  air  In  a  given  time.  .We  have 
thrr«-for<*  to  lift  a  weight  of  14  pounds  on  the  square  hu'li  uver 
a  i>uil'ac«'  i>f  l.iMMi  ft  it  by  1u  miles  (iVi.SOO  ftH'l).  and  raise  It  up 
l.sno  f<-ri  e\ery  niinut«>.  To  do  this  we  will  assume  that  coal  ia 
t-mployed,  and  that,  as  it  is  burnt  in  the  air,  the  whoU*  of  Ita  boat 
v%tll  be  etfective.  The  mechanical  e<[ulvalent  of  goml  coal  1f» 
14,(N)0,(MK)  ffKii-ixiundM  for  each  pound  of  coal  used.  We  Itavi', 
Iheri'fiTe,— 
14  ^  VI  ■    12  '  I.OIK)  X  I.HIMI  X  62,SOO 

14,«M)...«KiO  V  m  X  1*0  <»'""   »0"*  P*'«"   nilnuie  - 

S,Kuu,oi»i»  tons  in  a  day.  or  nearly  H.OOO.OOO  tons  <if  co:il  per  day, 
to  Increase  the  rainfall  fV)  per  ci'ut,  at  a  cost,  at  lu«.  per  ton,  of 
i:4,.'>oo,om». 

**  Of  course  this  Is  only  a  thi*oretical  experiment,  and  i(ruorcf» 
ail  the  heat  lost  by  radiation  and  Imperfect  oombustlon;  but  it 
serves  lo  ulve  some  hlea  of  what  Is  necessary  to  disturb  the 
course  of  natun*,  and,  I  think,  sht»ws  how  utterly  futile  any  auch 
attet.i[>t  would  Im-,  even  near  the  sea,  where  the  nlr  la  moist." 

It  would  seem  unreasonable,  Mr.  Russell  concludes, 
to  lio])e  for  the  economical  production  of  rain  under 
ordinary  circumstances;  and  our  only  chance  would 
l>e  to  take  advantage  of  a  time  when  the  atmosphere 
is  in  the  condition  calh'd  unstable  e<iuilibrium«  or 
when  a  cold  current  overlies  a  warm  one.  If  under 
these  conditions  we  could  set  the  warm  current  mov- 
inj;  upwards,  and  once  flowing  into  tlie  cold  one,  a 
con>iderable  quantity  of  rain  might  fall;  but  this 
favorable  condition  seldom  exists  in  nature. 


ROTATION  OF  JUPITER. 

Mi:.  AV.  F.  Drxninh  has  recently  published  an  in- 
vestigation of  the  rotation  of  certain  spots  on  Jupiter 
which  confirms  in  a  remarkable  degree  a  theory  al- 
ready propounded  that  this  planet  resembles  the  sun 
in  not  only  rotating  in  different  times  in  different 
latitudes,  but  in  having  the  i)eriod  of  rotation  of  its 
equatorial  region  .«ihorter  than  that  of  regions  in  mid- 
dle latitude.  From  the  red  spot  which  hasfornieil  so 
con.<«pit:iu)u<<  an  object  on  tho  planet  for  nearly  five 
years,  the  followini;  rotation  periods  are  obtained  at 
dilTi'rent  times:  — 


Number  of 
;   rotations. 


Period  of 
rutution. 


1S90,  Sept.  'J7-1S81,  March  17  , 
IMl,  .luly  8-1  >W2,  March  30  . 
1 SS2,  .7  u ly  -J?*- 1 SH3.  M ay  4  . 
1883,  Aug.  IW-lHSa,  l>ec.       ft  . 


413 


A.  fn.  «. 

I   9  55  35.« 

tUU         I    »  55  S8.S 

674         ;   0  55  W.1 

^l  9  55  88.S 


A  grailual  lengthening  of  tlie  iM^riod  Is  thus  indi- 
cated. On  the  other  hand,  fn>m  a  white  spot  near 
thr  equator  the  following  times  arc  obtained:  — 


luten'al. 


;  Xumbcr  of 
nitaUooa. 


18S0,  Oct.    -JO-lSSl,  Sept.  30 

1881,  Sept.  »»-lH8-»,  Ik-c.  23 

1882,  Ihc  23-1883,  Nov.  25 
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Wc  thus  liave  the  p;tr:idi)xical  resull  I  hat  thf  mm- 
tion  period  is  more  thun  five  minules  less  at  the  equa- 
tor Itiau  in  llie  latitude  f»f  Lbe  red  spot,  Th»^  effect 
of  the  motiot)  o(  matter  from  one  purt  of  tlie  planet 
la  the  other  would  be  to  make  tiie  aottiHl  time  of  ro- 
tAtioD  longer  as  wo  approach  the  efpiator.  The  op- 
posite effect  noticed  in  the  times  of  rotation  of  spots 
suggests  tlie  possibility  that  the  latter  may  be  en- 
dowed with  a  motion  of  tlirir  own ;  partaking,  i)erbap6, 
*»f  tJte  nature  r)f  cyeh>nes  on  ihe  earlh's*  ?iurfai'0. 


nED  SKIES  A    CENTURY  AGO 

I  VENTTRK  to  sugtjest  that  recent  phenomena  are  a 
re-apj>earance  of  those  of  1783.  It  will  tlierefope  be 
iuierestinp  to  j;ive  a  sketch  of  the  phenomena  of 
1783.  in  order  to  ascertain  their  similarities  and  difTer- 
enct's. 

In  the  spring  of  1783  one  of  the  greatest  eniptions 
of  ShapUr  Jokul  hi  Iceland  resulted  in  the  largest 
lava-streams  ever  observed,  ten  miles  long,  five  miles 
wide,  and  a  hundred  feet  deep.  Obviously,  great 
quantities  of  ash  must  also  have  been  thrown  up* 

Towards  the  end  of  May,  hoheiirauch  (dust-haze) 
was  remarked  fir^it  on  the  western  coast  of  Europe. 
It  was  so  thick  as  to  render  the  sun  invisible  on  tlie 
horizon^  and  even  at  mid-day  it  was  only  a  red  imll**- 
tinct  disk.  It  was  first  noticed.  May  iit>,  at  (Copen- 
hagen, then  in  England,  on  July  0  and  7  in  France, 
and  rapidly  spread  over  Europe,  northern  Africa,  and 
eastern  Asia,  Neither  rain,  lieat,  nor  cold  dispelled 
it;  and,  having  reached  a  maximum  at  the  end  of 
July,  it  remained  visible  till  Sept.  2(J^  1783,  at  Copen- 
hagen, thus  lasting  four  months^ 

There  are  numerous  instances  of  volcanic  ash  being 
carried  very  great  dliitances.  The  ilust  from  Cose- 
gulna  in  Central  America  was  carried  a  hundred  auil 
seventy  miles,  towanis  .Tam.aica^  and  was  so  dense 
there  as  to  darken  the  sky.  II*'nce  meieorologists 
roDcInded  that  the  kohenrauch  of  1783  was  due  U^ 
dust  from  Shaptar  JokuL 

The  similarity  of  tbe  1783  phenomenon  with  th»' 
present  seems  to  me  extraordinary.  The  frightful 
volcanic  explosion  of  Krakatoa  in  the  Sunda  Straits, 
which  began  on  Aug.  26, 1883,  supplier,  aadid  Shaptiir 
Jokul,  the  material.  The  splendid  redness  at  sunris*- 
and  suTiset  was  first  reported  from  India;  and  it  wlJl 
he  an  intereating  inquiry  to  study  the  spreading  of 
the  phenomenon,  as  was  done  in  178.X 

It  was  first  seen  in  Japan  at  the  end  of  August, 
hut  only  reached  Germany  in  Noveml>er;  and,  from 
the  dates  of  the  various  records,  it  seems  evident  that 
the  ash  was  thrown  into  the  upper  regions  of  the 
atmosphere  in  the  tropica.  The  extraordinary  dura- 
tion corres|>onds  with  that  of  1783,  and  Is  to  be  ex- 
plained by  the  fineness  of  the  dust. 

The  differencea  are,  that  in  our  country  the  obseu- 
ration  of  the  sun  Is  leas  than  in  1783^  which  would 
accord  with  tbe  greater  proximity  of  Iceland  than 
Java. 

It  aeems  probable  that  rain  and  snow  may  bring 
iM»me  nf  the  du<it  to  the  earth.     I  have  therefore  ex- 


amineil  the  residue  of  I  be  rain-gauges  from  liie  list 
of  December,  but  thus  far  without  any  positive  re- 
sults. Hence  I  infer  that  the  dust  is  at  present  too 
high  for  it  to  be  brougbt  down:  it  is  therefore  most 
necessary  that  such  observations  be  made  in  many 
places. 

These  views  have  been  advocated  hy  Lorkyer,  who, 
tlirougb  spectroscopic  research,  has  beeti  led  to  the 
same  conclusion. 

Before,  however,  a  final  decision  upon  one  or 
another  hypothesis  can  he  given,  it  will  he  necessary 
to  collect  observations,  n^searchos,  and  investigations, 
from  as  many  point*  of  the  eartli's  surface  as  possible, 
which  will  doubtless  be  done  in  meteorob»gical  jour 
nals.  G.  Karstkn. 

Ktcl. 


BROWNE  AND  BEHNKE'S  VOICE,  SONG 
AND  SPEECH. 

A  practical  guide  for  aittgers  and  KpeaketM  ;  from  Me 
combined  view  of  vocal  surgeon  and  voice-trainer 
By  Dr.  Lennox  Browkk  and  Emil  Bkhnkk, 
New  York,  O.  P.  Putnam* s  Sofu,  1884.     822  p.» 
illustr.     8^, 

A  rAUnriTL  perusal  of  this  work  must  estab- 
lish thr  oonvietion  in  the  mind  of  the  reader, 
that  the  antboi^s  thoronghly  understand  their 
subject.     In  reference  to  voice- formation,  many 
hithert*>  obscure  points  are   made  clear,  and 
many   hitherto  doiibtfiil    points    arc    settled, 
on   piiysioloi^ical,   and   therefaro  indisputable, 
grounds.     Tims,  the  distinctions  between  the 
various  '  registers  *  of  voice  are  proved  to  be 
due  to  demonstrable  dilfereoces  iu  the  adjust- 
Toents  of  the  '  voice- box  'and  tlu*  vocal  liga- 
menti^.     A  grenl  deal  of  iurorinatiun  is  com- 
municated on  the  subject  of  voice-cultivation, 
and    the    prevention    and    treatment    of    the 
ailments  of    •voice-users.'      The  precepts  iu 
regard   to   hygienic    habits    for   singers    and 
speakers,  their  diet*  and  their  clothing,  so  as 
to  secure  (itu'cstrictcd  freedom   for  the   chest 
and    the    abdoraeu.    arc   both    judicious   and 
important.     About   one*half   of  the    book    is 
taken  up  with  the  single  subject  of  respiration . 
The   proper   managetnent    of    the    breath    In 
shown  to  Ik*  a  mutter  of  the  highe^tiiimns. 
value  to  sinj^era  and  speaker^^  exMrinienls 
sions  arrived  at,  in  refererviropean  cabbage- 
and  eflicient  use  of  the  ]i^^  plant-louse  infest- 
selves  as  thoroughly  s^ts,  and  studies  on  the 
condeusation  in  the  t^t,  important.     The  ob- 
woidd  have  been  a  gr^eus  inscctorum  Burnll, 
same  principles  are  p>f  the   chinch-bug,  arc 
under  ditferent  heads 

The  use  of  the  lary  tha  Professor  Forl>cs 
more  than  will  be  th<j  Qf>  intrusting  some  of 
so  far  as  practical  ^stig;i^ions  to  his  assiat- 
the  authors  have  h    the   results   thev    have 
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good  purpose  in  illustrating  their  descriptions 
of  the  lar}'nx  by  photographs  taken  fh>m  the 
reflected  images  in  the  lar3'ngoscopic  mirror. 
Thus,  the  chink  of  the  glottis  is  shown  in  the 
act  of  forming  sound.  Photographs  are  also 
given  of  the  interior  of  the  mouth,  showing  the 
positions  of  the  soft  palate  during  the  singing 
of  certain  notes.  These  and  other  illustrations 
greatly  add  to  the  interest  of  the  elaborate 
descriptions  of  the  processes  of  phonation. 

The  book  commences  with  a  plea  for  the 
study  of  vocal  physiology.  The  importance 
of  a  knowledge  of  the  principles  of  vocal 
physiolog}'  to  singers  and  speakers,  no  one  will 
dispute ;  but  it  may  be  doubted  whether  any 
practical  benefit  can  be  derived  by  voice-users 
fh>m  the  anatomical  detail  of  the  structure  of 
the  vocalizing-apparatus,  which  is  here  so 
copiously  exhibited.  This  part  of  the  treatise 
might  have  been  much  condensed  with  advan- 
tage, so  far  as  its  practical  applications  to 
speaking  and  singing  are  concerned.  This 
portion  of  the  book  ma}*,  perhaps,  have  its 
utility  to  voice-fratn«r«,  who  ought  fblly  to 
understand  the  mechanism  which  they  under- 
take to  direct;  but  voice-users  could  not 
^  govern  the  ventages '  in  speech  or  song  with 
any  better  effect  from  knowing  the  shape  and 
name  of  the  individual  cartilages  which  they 
set  in  motion. 

In  the  chapter  on  defects  and  impediments 
of  speech,  both  stammering  and  stuttering  — 
very  indefinitely  distinguished  —  are  traced  to 
one  common  source:  '*  A  fault  in  respiration 
is  at  the  root  of  all  the  mischief."  No  system 
is  presented  or  advocated  for  tlie  relief  of 
stammerers,  for  the  specified  reason  that 
"there  is  none  that  is  honestl}'  applicable  to 
all  cases."  Something  more  definite  might 
have  been  expected  under  this  head.  For 
facts  relating  to  the  vocal  registers,  and  to  the 
anatomy  of  the  larynx  and  the  chest,  this  book 
will  be  useful  as  a  work  of  reference  in  the 
libraries  of  scientific  teachers  of  speech  or 
song ;  but  it  will  not  add  much  to  their  knowl- 
edgto'*£j>ractical  vocal  physiolog}-. 


^  botanical  tuln.  ^*^' to  the  practical  study  of 

plattig     CM'''  ^  9tiia$entative8  of  the  leading 

"1  dMlMii«  <  f  ^^  work  should  be 

^SrZj*  ^  wi  i«8'  (except  to  distin- 

■««OM«iiloalatI  "ases  compUed  by  the 

^»e  other  atl  5  best  plates  are  from 


/ 


an  entirely  different  treatise,  which  may  as 
fairly  lay  claim  to  being  called  *  The  atus ;  ^ 
namely,  that  of  Dodel.  Judging  by  its  sise, 
it  is  apparently  designed  to  be  used  in  dmas 
demonstrations;  but  its  sumptaous  bindiiig^ 
somewhat  unfits  it  for  the  laboratory  taUe, 
while,  on  the  other  hand,  the  figures  aie  not 
large  enough  to  be  used  in  place  oC.  lecture 
diagrams.  The  work  is  in  two  volomest  one 
of  which  is  devoted  to  phanerogams,  the  other 
to  cryptogams. 

The  drawings  in  the  volume  on  flowering- 
plants  are,  for  the  most  part,  very  good,  Bome 
of  them  possessing  remarkable  cieameM  of 
outline  ;  and  the  coloring  is  above  the  average 
in  delicacy  of  effect.  The  impression  made  by 
this  volume  as  a  whole  is,  that  it  has  reoeiyed 
an  amount  of  care  which  could  have  been  more 
usefully  expended  in  a  slightly  difllerent  direo- 
tion.  With  the  exception  of  the  words  ^  mag- 
nified '  and  *'  highly  magnified,'  there  is  nothing 
to  serve  as  a  guide  to  the  relative  size  of  the 
figures  of  corresponding  parts.  Every  prac- 
tical teacher  of  botany  would  have  suggested 
to  the  compiler  the  desirability  of  fbmishing 
what  is  never  out  of  place  in  an  atlas  of  any 
kind,  to  wit,  a  scale  of  parts.  This  is  always 
serviceable  in  the  treatment  of  microscopic  or 
of  any  minute  figures :  in  fact,  without  it  they 
are  often  misleading  to, the  beginner.  It  may 
be  said,  that  it  is  impracticable  to  state  in  every 
case  the  approximate  amount  of  enlargement 
or  reduction  ;  but  certainly  in  most  cases  it  is 
not  impossible  to  give  a  hint  as  to  the  relative 
sizes  of  the  figures. 

Drawings  of  the  size  given  in  this  atlas  are 
chiefly  useful  for  individual  and  not  class  study. 
With  a  greater  enlargement,  the  plates  would 
have  proved  useful  in  classes  of  ordinary  size. 
A  few  attempts  have  been  made  to  provide 
plates  of  suitable  size  for  class  use  ;  but  the  sub- 
jects have  not  always  been  so  well  chosen,  nor 
so  successfully  treated,  as  those  in  this  volume. 
The  well-known  series  made  by  Professor  Hen- 
slow  is  so  crowded  that  the  effect  of  the  ex- 
quisite drawing  is  obscured.  In  the  lack  of 
good  wall-plates,  we  have  a  want  which  ought 
to  be  supplied.  If  the  plates  in  the  present 
volume  were  larger,  so  that  they  could  be  em- 
ployed for  demonstration  before  classes  of 
moderate  size,  the}*  would  go  far  to  meet  this 
need.  Their  size  now  restricts  tbcir  employ- 
ment to  the  individual  student,  and  this  neces- 
sarily lessens  their  utility ;  but  this  is  a  matter 
for  publishers  to  consider. 

The  volume  relating  to  cryptogams  contains 
twenty-six  plates,  some  of  which  include  a 
luge  number  of  figures  copied  from  standard 
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authorities,  a  snaall  nuraber  of  the  iigures  be- 
ing original.  Tiie  object  seems  to  be  quite  as 
much  to  attract  the  eye  by  brilliant  coloring 
as  to  furnish  the  student  with  accuratt'l3*  drawn 
microscopic  details.  The  quality  of  the  plates 
varies  considerably  :  for,  while  those  of  Volvox 
and  Mucor  are  elfective^  the  same  cannot  be 
said  of  those  of  somti  of  tlie  lower  forms,  —  as 
Nostoc,  Osciliaria,  Gloeocapsa,  etc.,  —  where 
a  mass  of  color  takes  the  place  of  clearness  of 
outline,  and  important  details  are  not  well 
brought  out.  This  may,  however,  be  the  fault 
of  the  lithographer,  rather  than  of  the  original 
drawings »  Considering  their  biological  impor- 
tance, better  and  more  numerous  figures  of 
Myxomyeetes  might  have  been  given.  The 
plates  of  Fucus  and  Cetraria  are  unnecessarily 
bad»  considering  that  there  are  several  works 
from  which  excellent  Iigures  could  have  been 
copied  ;  and  the  same  may  be  said  of  the  plate 
of  Floridcae,  where  no  good  figure  of  the 
procarp  or  cystocarp  is  given,  and  that  of 
mosses,  where  the  peristome  is  badl)^  drawn. 
The  antheroaoid  of  a  fern  is  represeutcd  not 
only  without  the  usual  bladder-like  appendage, 
but  also  without  cilia. 

The  text  consists  of  brief  descriptions  of  the 
figures,  with  directions  for  studying  the  objects 
themselves  in  the  laboratory  ;  the  whole  form- 
ing a  skeleton  to  be  filled  out  b}*  the  instruct- 
or. It  seems  to  us  that  the  use  of  the  term 
^  gonidium  '  in  the  sense  of  non-sexual  spore 
is  hardl}"  warranted.  The  word  has  a  technical 
meaning  in  lichens,  and  its  use  in  other  orders 
has  been  superseded  by  better  terms  ;  and  it  is 
certainly  undesirable  to  speak  of  the  gonidia 
of  Penicillium.  for  instance. 

The  work  is  likely  to  have  a  large  sale  among 
amateurs  who  wish  a  hasty  glance  at  the  sub- 
ject ;  but  it  would  be  better  for  students  to  piu'- 
chasc  some  of  the  text-books,  like  Sachs  or 
Luerssen,  where  they  will  find  the  same  figures, 
od  a  fUH  text  as  well. 


ECONOMIC  ENTOMOLOGY. 

Injuriouf  itisecU  of  the  orchards  vinei/ard,  etc.  II- 
luFtrated  with  over  seven  hundred  and  fifty 
woodcuts  and  twenty-five  pages  of  classified 
illuatrations.  By  Matthew  Cooke.  Sacra- 
mento, Crocker,  1883.     472  p.,  illustr.     B^, 

DuKiSG  the  last  few  years,  there  has  been  a 
great  growth  in  the  popular  appreciation  of 
the  im|K)rtance  of  economic  entomology.  As  a 
result  of  this  growth,  the  demand  for  popular 
works  on  this  subject  has  increased.  To  sup- 
ply tills  demand,  numerous  publications  have 
appeared   in   rapid  succession.      Of  especial 


interest  among  those  publications  are  the  man- 
uals of  Miss  Ormerod,  Mrs.  Treat,  Mr.  Saun- 
ders, and  Mr.  Cooke. 

The  work  of  the  last-named  author  resembles 
in  many  respects  the  works  of  the  others. 
Like  them,  it  is  largely  a  compilation ;  its 
chief  merit  V>eiug  that  it  gives,  in  an  easily 
accessible  form,  descriptions  and  figures  which 
were  scattered  through  many  works.  There 
is,  however,  some  original  matter.  This  con- 
sists of  notes  respecting  various  Californiao 
species,  which  were  studied  by  the  author  while 
serving  in  the  capacity  of  chief  executive  horti- 
cultural ofllcer  of  that  state.  The  insects  arc 
discussed  under  the  head  of  the  plants  they 
infest.  The  descriptions  aie  written  in  a  clear 
and  popular  style  ;  but  in  some  cases  they  are 
too  brief,  and  in  others  they  l»ear  the  marks  of 
hasty  compilation.  A  peculiar  and  excclleui 
feature  of  the  work  is  the  briuglng- together 
into  one  part  descriptions  of  all  the  remedies 
suggested.  These  are  referred  to  throughout 
the  work  by  numbers.  In  this  way  unnecessary 
repetition  is  avoided.  In  the  introduction  a 
liistory  of  the  legislation  to  prevent  the  spread 
of  injurious  insects  in  California  is  given, 
Tlie  work  is  profusely  illustrated ;  but  the 
good  figures  are  not  new,  the  new  ones  arc 
not  good,  and  all  are  [joorly,  jn-inl^d.  Still  the 
book  will  be  found  to  be  a  very  useful  one,  es- 
pecially to  the  fruit-growers  of  California. 


Twdfth  report  of  the  state  entomologist  on  the  nox- 
ioiM  ana  htntficial  insects  of  the  state,  of  [tlinom. 
Firat  annual  report  of  S.  A.  Forbes,  for  the 
year  1882.  Springfield,  III,  1883.  10+ 154  p-, 
illustr,     8^. 

T\'  this  work  we  have  the  results  of  the  first 
half-year  of  Professor  Forbears  administration 
as  state  entomologist.  In  studying  the  report, 
we  are  deeply  impressed,  both  by  the  amount 
that  has  been  accomplished  and  by  the  thor- 
oughness with  which  the  work  is  l;»ei ng  done* 
Several  of  the  articles  in  the  report  have  been 
published  separately  during  the  past  year,  and 
have  been  noticed  already  in  these  columns. 
Of  the  other  articles,  the  notes  of  experiments 
in  the  destruction  of  the  Euroix^an  cabbage- 
worm,  the  account  of  a  new  |>laut-louse  infect- 
ing cucurbitaeeous  plants,  and  studies  on  the 
chinch-bug,  arc  the  most  important.  The  ob- 
servations on  Micrococcus  inscctorum  BurrilU 
a  bacterium  parasite  of  the  chinch-bug,  are 
especially  interesting. 

We  arc  glail  to  see  tha  Professor  Forbes 
has  adopted  the  plan  of)  intrusting  some  of 
the  more  special  investig.v^ions  to  his  assist- 
ants,  and   publishing   the   results   they   have 
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ohtiuiu^tl  in  Ihrir  o\>n  words,  ovor  tlioir  own 
Nimnilmvs.  Onr  ran  hnnUy  ovor-ostimntc  tho 
xjilnr  of  iho  i\\\\\v\\  onthiiMinsni  which  jissist- 
iinlH  \\  ill  Itrin^  to  thoir  wiM'k  undor  this  mothod. 
N\»t  o\\\\  will  thov  do  nuuv  work,  luit  it  will 
Iv  of  II  nuu'h  hi^hor  quality  ;  aiul  Iho  olHw 
in  wliioh  Ihov  aro  rn^a^cd  will  U*  ablo  at  an 
oai'h  da\  lo  oMnntamI  I  ho  sorviivs  of  a  oorps 
of  sjH'oia lists  inntoaii  ol*  nioiv  day-hibon^rs. 
\t  tho  sanio  tinu»  a  lai-jro  part  of  tho  work  of 
o:u  \\  uulixidnal  in  an  olIKv  of  this  kind  uuist 
l»\*  nuM->iv\l  Into  what  shall  >ri>  ont  as  tho  work 
of  tho  \»rlKv.  An\l  it  is  not  tho  assistants 
j\U»no  whosnifor  fkvm  this:  f\>r  tho  ohiof  must 
do\\»io  nmoh  attontiou  to  oxooulivo  dntios, 
whtih  shorton  jiix^atly  his  limo  for  study. 

\\\  this  tv|H>it  thotv  ar<»  two  papors  hy  Prt^- 
toNsov  K\M'lvs's  assistants.  Tho  llrst  is  an  ini- 
jvrtata  avtiolo  on  tho  gaU-nutos,  hy  Mr,  II. 
\«arn\an  U  doals  with  tho  jjonond  oharaotor- 
iT^ki.os  o!  stvnotvnx^  an\l  haMts  of  tho  Tliytopli. 
atu*.  iuv'luxvos  \tosi.*  rip;  ions  of  so  von  now  s|h*- 
\'iox,  :;»\,i  t'i',0  \\vi\ii;  v^f  si.*\oi*al  sjHvios  for 
x\hu*'i  i's^tu's  a:v  no:  p;viH\stst,  iS^^vions  to 
l*'.\s.  l^i::  :V.5\v  sjxvios  V.a\o  Nvn  indioatod  hy 
u.^^v.,-   -  ::\v'  I  «-.:v\i  StA:o>.      Tho  s^x\Mui  |v»|vr 


18  by  Mr.  F.  M.  Webster,  and  is  an  excellent 
aiH^onnt  of  the  angoumois  grain-moth  and  its 
parasites.  There  is  also  an  account  by  Prof. 
T.  .F.  Burrill,  of  the  habits  of  Agrilus  granu- 
latus.  whioli  he  has  found  to  be  a  destructive 
l>oror  of  the  Lombanly  poplar. 

First  annual  report  on  the  injurious  and  other  insects 
of  the  state  of  Neur  York:  By  J.  A.  Lixtxer, 
state  entomologist.  Albany,  1882.  Senate  doc. 
No.  93.  (Issued  October,  1883.)  381  p.,  84  cuts. 
8<^. 

Aktku  an  interval  of  eleven  years,  we  are 
again  favored  with  a  report  of  a  state  ento- 
mologist of  New  York.  This  first  rei)ort  by 
Mr.  Lintnor  is  a  large  one,  and  evidently  rep- 
resents a  gn»at  amount  of  work.  The  first 
eighty  |Kiges  are  devoted  to  a  historj*  of  Ameri- 
oan  oivuomic  entomology-,  and  a  discussion  of 
tho  more  important  insecticides  now  in  use. 
Thou  follow  ai'counts  of  thirty  species  of  in- 
sei*ts.  Of  especial  interest  among  these  are 
those  of  Toly^v  laricis,  Crambus  vulgivagcllus. 
and  some  s|HHnos  of  Anthomyiidae.  In  an 
apiHMuUx  thoi\»  is  a  very  complete  account  of 
the  wrilinsrs  of  Or.  Fit  oh. 


:yri:! lUisxcf:  moM  amkricax  sciextific  ^r.ir/oxy. 


vi  K^  V  SKN  M^  N  r  OKv^  AN  I J  A  T'.ON  ^ 


v.o\^.  A".xl   th*:   o:V.  -s   .»>■   •■%:.*.- ■■:;)•  iientioal   wiili 

*IHV;!V,«*  *  f:>'v.-.  :'c  V    ;".-*>,*-':: :: :  oi*    f  Quern  Cliar- 

^".v..x  -.M    *j-T^y  '^v.-.o  ivii'  ,J.  .It  s^  r  ■ .  *  :  7  :;.t  « \"  i  ■  ,  j:-    ^^-IcjiI  sur- 

'      .    .  ,         '.'^     ■    ^;    ,    .      ,*M -^.  .*<  ••    ^-t     'NS',       ^*'>  Vv  P:    J.   v.  Wl.rijkvcs  ."    '.  *  •  M-s-'vc  fc»ssiU 

;n.       \\     \\     V.-.-  ,*"/  **  t>    \-  *   ,^-    :  '   sv   .V.     •".'.       o!  v^,;^-v.  ih.*-      -e  N^av  "  '     M-.  M .%-.■*?".  5.ir*  that 

.  .        *     ,'vi        *    ,  ■         .'^,-  .i"".   -•>  <'  A- A  '••   :>:  .V^v,^  ..   xr- w  —  Mr.  F,  M.  I^iAr**  ■  .  :  7- -jrapber. 

^.    xc.fcv  .■  "  V   V  ■  >»   .  V  *  **  *v  ..       .—.    V       ilui  8h<f  ««»:«  o(  \*luA»  ::v>^r  .::   "iii:   region. 

••  ^  ■.■>  ^v  *  t>  o,                          :  -v  " ' 

"^v.  .    -'*•.      »■  .•  **.fc>  N.^  -^^^^^^^^^^^^^-^^^^— =^ 

*i  li  frx.      %.  ki   %  .     ."TIT.       N.    '. '"^    >«U!il(ff%te  ^1 

•  IT        ».         «.».      '.t       *'    ti     l.i>    %■  •'!•   iN  ^^^^^  ^^  ^^^^^^^_ 
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gftth^red;  and  thpy  wrll  Ijc  nbtained  us  nearly  ideivti- 
cal  a^  pnicticablef  according  la  a  scaJe  adopted  by  the 
aurvey*  Eventually » ther*?fore.  \wn  hand  red  suit«?,  of 
at»oi(t  a  Imiidred  specimi?ni*  eaclj,  will  be  made  up. 
They  ure  to  be  accompanied  by  d**sciiptlvt?  text,  and 
issued  to  colleges  and  other  educational  institutions. 
The  work  of  colleetlon  will  be  divi<kd  arutmg  the 
metnliers  of  the  sunrey^and  will  be  disiribuled  ilirongh 
about  two  years*  time. 

Addilion&  to  collect loua,  —  Durinij  the  season  of 
iSSii  two  hundred  iHfxe'*  of  specimens  were  «ent>  in 
to  the  main  office  of  the  survey  by  the  various  field- 
partiea.  They  included  rucks,  minerals,  fossils,  and 
mineral  waters.  This  nuniber  by  no  means  cuni- 
pri!§es  all  the  collections  made,  as  a  large  number  have 
not  as  yet  tvcen  forwarded  to  Wasliington, 

In  the  Rocky  Mountain  district,  in  chaiTre  of  Mr* 
S.  F,  Emmons,  with  bead  quarters  at  Denver,  Col., 
twelve  liuiidred  5£w?€imens  of  rocks  from  the  Silver 
Crcfk  mlning-di>trict  were  collected,  and  series  of 
the  typc^speeiniens  i>f  bypersthene-andesite  of  Buf- 
falo Peaks  were  secured. 

After  the?  close  of  fiehi-wurk  in  the  Yellowstone 
National  Park^  Mr.  Joseph  P.  Iddings  was  sent  to  the 
Eureka  dUtricl  in  Neviwiu  to  make  collections  of 
rock*  for  the  educational  rock  series.  He  obtained 
fikUfiicient  material  for  two  hundred  cabinet  specijums 
of  live  cbiiracteristic  rocks.  Three  of  them  illustrate 
types  of  iu^neous  rocks  fr*»m  the  Great  l{a>in,  and 
two  belong  to  the  sedimentary  series.  They  will  all 
be  fully  described  in  the  *  Geology  of  the  Eureka  tlls- 
iPict.' 

Harvard  college  herbariain. 

AddliionM* — Of  the  8,755  sbeels  incorporated  dur- 
Inic  the  year,  over5,(J00  (holding  probably  l^mo  spe- 
citnens)  were  derived  from  the  rich  lierbarium  of  the 
late  George  Ciirlin;;  JoaiJ  of  Wimbledon,  near  Lon- 
don, from   which  at  least  8,000  lufire  are  still  to  be 


selected.  For  thi?  mo'>t  valuable  collection  of  the 
plants  of  Europe  and  adjacent  parts  of  Africa  and 
Asia,  or  rather  for  such  portion  of  it  as  will  he  retalneHl, 
the  herbarium  is  indebted  to  Sir  Joseph  Hooker, 
director  of  the  Royal  gardens  at  Kew,  to  which  estab- 
lishment it  wa-^  bequeathed,  and  by  whom,  after  cer- 
rain  selections  had  been  made  from  it  foi*  the  Kew 
herbarium,  it  was  p:cneri->u.*ly  made  over  to  ibis  her- 
barium for  the  supply  of  its  needs,  the  residue  to  he 
passed  on  to  the  National  nujseum  at  VVashingtotu 
So  rich  and  abundant  this  collection  proves  to  be,  — 
containing,  as  it  doe-,  the  principal  pubHshed  exattC' 
cata^  and  most  of  the  critical  or  local  species  of  Eu- 
rope, in  authentic  and  attractive  speciuen^,  — that, 
notwithstanding  the  ample  appropriation  on  our 
part,  the  materials  which  pass  from  our  hands  will 
still  well  represent  the  i)Hncipal  part  of  the  Euro- 
pean flora.  This  collection  is  supplemented  by  the 
presentation  (in  continuation  of  fornser  gifts)  of  sev- 
eral hundred  plants  of  Algeria  and  Tunisia,  on  the 
part  of  Dr.  Cosson  of  Paris,  whti  is  ejt gaged  upon  a 
Flora  of  Algeria. 

'the  tieunind  which  such  foreign  collections  make 
upun  the  lime  of  the  curator,  Mr.  Sererio  Wataon, 
and  the  director,  Dr,  Asa  Gray,  although  very  con- 
siderable, is  small  in  comparison  with  that  which 
lias  to  be  devoted  to  the  critical  examination  and 
naming  of  the  multifarious  collections,  large  or  small^ 
wliicli  are  Incessantly  poured  in  from  all  parts  of  our 
uwn  country.  A  resptinse  to  these  demands  cannot 
be  avoided,  generally  caniiot  be  deferred^  in  justice 
to  the  collectors  and  donors,  and  without  risk  of  di- 
verting the  streams,  which,  flowing  in  ever  since  its 
eslablishment,  have  enriched  tliis  herbarium,  and 
rendered  it  adequate  to  its  leading  purpose.  But 
they  pres-s  so  heavily  and  uiiceasingly  upon  the  ofR* 
c<'rs»  that  they  greatly  retanl  progress  In  the  prepara- 
lion  of  works  undertaken,  and  which  ought  to  be 
proceeded  with. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Ottawa  field-Qflttualista*  olab,  Oanada. 

^T<fb,  14- — Mr.  W.  Hague  Harrington  presented  a 
Hfl  of  Coleoplera  ca|Uured  in  the  neighborhood  of  the 
city  during  the  past  s>\x  years,  and  read  a  brief  paper 
introductory  to  it.  The  list  was  stated  to  contain 
was  upecies;  but,  as  a  large  number  remain  yet  un- 
determined, Lbe  list,  whrn  published,  will  include 
about  1,05U  specic-s.  Many  species  are  recorded  which 
were  formerly  unknown  in  Canada,  and  there  arc 
thivi*  or  four  beetles  which  arc  probably  new  species. 
Mention  was  made  of  a  few  of  the  rarer  forms  which 
hnd  K.'*^ti  -  npturcd,  such  as  rhrysobothris  pusilla, 
Pli  ihoracicua,  Fnmax   badius,  F,    nomii, 

mii:  -  ,  .HI  §cabroftti8.  Of  the  lalter,  two  females 
had  been  taken,  which  were  now  in  the  re*  pec  live  col - 
ieclions  nf  Dru.  lion]  and  LeConte.  The  collection 
Wai  stated  to  be  poor  in  Carabidae,  Dytiflctdae,  etc.* 
And   i^in|niraiivt>lv  riHi  in   Buprestidae,  £Iateridae» 


Cerarobycidae,  and  other  families  which  had  been 
specially  investigated  as  coniaining  species  destruc- 
tive to  vegeialiun.  The  Ottawa  fauna  was  briefly 
compared  with  that  of  sevenil  other  districts,  and 
was  shown  to  resemble   most  closely   that  of  Lake 

Superior  ^ Mr.  J.  B.  Tyrrell  read  a  paper  on  the 

*  Revision  of  the  Suctoria,'  giving  an  outline  of  the 
difTerent  opinions  held  by  entomologists  in  regard  to 
the  fleas,  and  the  results  of  his  own  microscopical 
researches.  A  brief  mention  was  made  of  some  of 
the  species  which  occur  upon  Canadian  animals,  and 
of  the  fact  that  other  species  had  been  found,  both 
tin  mammals  and  binls,  which  it  had  been  as  yet  Im- 
possible to  determine. ^Aftcr  an  interesting  discus- 
sion, the  report  of  the  concliological  branch  wa>i  read 
by  Mr.  F.  U.  Latchford.  One  species,  Patula  astens- 
cus  Mor^e,  had  been  added  to  the  list  of  shells,  and 
adilitional  specimens  of  several  very  rar«  species  had 
been  obtained.     Of  Hh*  tu^w  (^bidlK,  »i'v<'ralspecimena 
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had  Ijcen  obtaiited  by  Mr.  Harrington  while  sifting 
moss  for  small  Coleoptera;  and  with  it  occurred  a 
number  of  other  species,  including  Hyalina  milium 
Morse,  Pseudohyalina  exlgua  Stimpson,  Vertigo 
milium  Gould,  and  V.  Guuldii  Binney.  Among  many 
other  interesting  and  valuable  facts  was  reported  the 
rapid  increase,  in  and  around  the  city,  of  Limax 
agrestis  Linn.  In  1882  a  single  individual  of  this 
species  was  found  in  a  garden.  During  the  past  sum- 
mer it  was  found  in  hundreds  in  this  garden,  and 
other  ganleners  complained  of  its  destructive  attacks. 
The  advent  in  Ottawa  of  this  voracious  species  of 
foreign  origin  (long  known  in  cities  along  the  Atlantic 
coast)  is  a  fact  of  much  economic  as  well  as  scien- 
tific interest.  After  the  reading  and  discussion  of 
this  report,  the  members  spent  some  time  in  examin- 
ing the  specimens  exhibited  by  Messrs.  Harrington, 
Tyrrell,  and  Latchford,  in  connection  with  tlie  papers 
and  report. 

Torrey  botanical  olab,  Hew  Tork. 
Feb,  IS,  —  Dr.  Newberry  gave  an  account,  continued 
from  a  previous  meeting,  of  the  vegetation  bordering 
the  line  of  the  Northern  Pacific  railroad.  Many  of  the 
trees  are  undoubtedly  specifically  the  same  as  eastern 
ones,  although  considered  and  dcscribeil  as  distinct. 
They  should  probably  he  referred  to  varieties  of  the 
same  species.  All  are,  no  doubt,  descended  from 
the  same  ancestors,  although  now  altered  by  the  differ- 
ence in  surrounding  circumstances.  Many  of  the 
smaller  plants  are  identical,  but  generally  the  aspect 
of  the  vegetation  is  very  distinct  and  striking.  The 
Douglass  spruce  (Abies  Douglassii,  Lindl.)  and  Pinus 
Lanibertiana,  Doug.,  are  scarcely  less  in  size  than  the 
famous  *  bii^  trees '  of  California.  Some  of  the  former 
are  three  hundred  feet  high  and  six  feet  in  diameter. 
The  annual  rings  are  sometimes  half  an  inch  wide, 
showing  very  rapid  growth.  One  specimen,  about 
five  feet  in  diameter,  showed  five  hundred  annual 
rings.  Mountain  mahogany  (Cercocarpus  ledifoli- 
us,  Nutt.)  has  a  very  hard,  <lense  wood,  considered 
superior  to  coal  for  making  a  bright,  hot  fire.  Sever- 
al species  of  the  genus  Berberis  are  conspicuous  fea- 
tures, owing  to  the  showy  racemes  of  berries.  They 
are  called  indiscriminately  *  Oregon  grape.'  Several 
species  liave  apparently  not  been  described.    The 

*  Manzanita,'  a  name  given  to  several  species  of  Arc- 
tostaphylos,  protiuces  a  fruit  resembling  a  small  apple, 
which  is  used  as  a  foo<l  by  the  Indians.  No  hickory- 
trees  are  found,  and  only  one  hazel  (Corylus  rostrata, 
Ait.).  The  berries  of  Gaultheria  Shallon,  Pursh.,  are 
much  used  by  the  natives,  as  are  also  the  fruit  of  tlie 

*  service-berry '  (Amelanchier  alnifolia,  Nutt.)  and 
several  species  of  Vaccinium.  Spirea  millefolium, 
Torr.,  is  very  abundant  and  conspicuous:  it  would 
make  a  very  ornamental  garden-shrub.  Artemisia 
tridentata,  Pursh.,  is. the  common  sage-brush  of  the 
region.  Kalniia  glauica  grows  tlie  same  as  with  us; 
and  Rhododendron  (^alifornicum.  Hook.,  is  hardly 
different  from  our  K.  paxiraum,  L. 

Amongst  the  herbadpous  plants  are  to  be  seen,  par- 
ticularly, three  species  of  Mimulus,  —  cardinalis, 
Lewisii,  and  luteus.  Antennaria  dioica  is  very  con- 
spicuous with  its  red  Ifowers.    Many  species  of  the 


genus  Phlox  are  abundant  and  conspicuous.  The 
showy  genus  Castilleia  is  also  well  represented.  One 
of  the  most  extensively  represented  genera  is  Erio- 
gonum,  —  more  than  twenty  species  in  this  region. 
Many  species  of  Kibes  are  to  be  seen,  some  of  which 
have  apparently  not  been  described.  Fire  has  dev- 
astated immense  tracts  of  forest,  and  completely 
altered  tlie  appearance  of  the  landscape  in  many 
places.  Where  the  ground  has  been  burnt  over,  there 
generally  springs  up  a  thick  growth  of  Pteris  and 
Vaccinium. 

Peucedaiium  amblguum,  Nutt,  is  an  important 
food-staple,  the  root  being  dried  and  powdered. 

Gindnnati  wdety  of  natnTsl  history. 
Fifh.  6,  —  Mr.  W.  H.  Knight  read  a  paper  on  the 
motions  of  fixed  stars  and  on  non-luminous  bodies  of 

space. Dr.  W.  A.  Dun  exhibited  a  series  of  relics 

from  the  Swiss  lake  dwellings,  and  read  a  short  paper 

describing  them. Prof.  Joseph  F.  James  gave  a 

brief  account  of  some  observations  on  the  common 
Caladium.  After  cutting  off  a  growing,  healthy  leaf, 
a  jet  of  water  shot  out  from  the  apex  of  the  unfolding 
leaf,  and  continued  flowing  with  a  rhythmical  move- 
ment at  the  rate  of  a  hundred  and  eighty  pulsations 
per  minute  for  several  hours. 

Aoademy  of  natural  loiences,  Philadslphia. 
Jan,  10.  —  Miss  S.  G.  Foulke  stated  that  the  modes 
of  reproduction  of  Clathrulina  elegans  are  four  in 
number,  —  by  self-division,  by  the  instantaneous 
throwing-off  of  a  small  mass  of  sarcode,  by  the  for- 
mation and  liberation  of  minute  germs,  and  by  the 
transformation  of  the  body  into  flagellate  monads. 
The  fourth  mode  is  significant  in  bringing  to  light  a 
new  phase  in  the  life-history  of  the  Heliozoa.  The 
Clathrulina,  in  which  the  phenomena  were  observed, 
withdrew  its  rays,  and  divided  into  four  parts,  as  in 
the  ordinary  method;  but  the  sarcode  instantly  be- 
came granular  and  of  a  rough  surface.  Then  fol- 
lowed a  period  of  <iuic8cence,  in  this  case  of  five  or 
six  hours*  duration,  although  in  other  instances  last- 
ing three  days  and  nights;  after  which  one  of  the 
four  parts  began  slowly  to  emerge  f rom^the  capsule,  a 
second  following  a  few  moments  lat«r.  While  passing 
through  the  capsule,  these  masses  of  sarcode  seemed 
to  be  of  a  thicker  consistence  than  the  similar  bodies, 
which,  in  the  ordinary  method,  instantly  assume  the 
Actinophrys  form.  After  both  had  passed  completely 
through,  for  nearly  a  minute  they  lay  quiet,  grad- 
ually elongating  meanwhile.  Then  a  tremor  became 
visible  at  one  end,  and  a  short  prolongation  of  the 
siircode  appeared  waving  to  and  fro.  This  elongated 
at  the  same  time  into  a  flagcllum,  the  vibrations  be- 
coming more  rapid,  until,  at  the  same  moment,  both 
the  liberated  monads  started  away  through  the  water. 
They  were  followed  for  about  ten  minutes,  when  both 
were  lost  to  sight  among  a  mass  of  sediment,  and 
the  fear  of  mistaking  one  of  the  common  monads  for 
them  led  the  observer  to  abandon  the  search.  Another 
monad  was  followed  through  various  movements,  and 
finally  seen  to  attach  the  tip  of  its  flagellum  to  tlM 
glass,  and  revolve  swiftly  for  a  few  moments,  whflqt 
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instAnlly  the  whole  body  became  spherical*  rays  were 
shot  out,  and  Ihe  transformed  monad  was  in  no  point, 
except  Uiat  of  size,  lo  he  distinguished  from  its  Acti- 
nophry*-Uke  relative.  The  whole  development,  from 
the  lime  when  the  monad  began  its  free  life^  occupied 
two  hours  and  some  seconds. 

Prof*  H.  C.  Lewis  called  attention  to  a  mass  of 
cant-iron  from  the  Ktnaiis  iron-works,  near  Alien- 
town*  The  iron  contained  crystals  of  graphite,  which, 
again,  held  portions  of  Ciisl-iron  in  their  interior.  The 
compositioii  of  cast'iron,  which  pennits  the  formation 
of  graphitic  carbon^  was  considered,  and  compaiMJd 
with  that  of  steeL  Although  the  mass  of  iron  miisl 
have  been  at  one  time  in  a  molten  state,  it  yet  con- 
tained pieces  of  unaltered  anthracite  coal^  which  un- 
doubtedly remained  nncon^nmed  In  consequence  of 
the  entire  absence  of  the  oxygen  necessary  for  its  com- 
bustion. The  pr*i»ence  of  such  u  neon  so  toed  pieces 
of  coal  in  a  mass  of  molten  iron  might  be  held  as 
illustrating  the  way  in  whicli  carbon  may  exist  in 
meteorites,  or  chalcopyrlte  in  trap  rocks. 

Dr,  Benjamin  Sharp,  referring  to  his  recent  com- 
munication on  the  visual  organs  of  Solen  ensis^  stated 
that  he  had  since  determined  the  presence  of  similar 
organs  in  tlie  mantles  of  the  clam,  the  oyster,  and  the 
sand'Clam,  Their  presence  was  made  evident  by  the 
retraction  of  the  mantles  when  shadows  are  passed 
over  them.  The  structure  of  the  peculiar  cells,  sup- 
p<ised  to  l)p  primitive  eyes,  was  the  same  as  that  of 
thi.'  cell"*  before  described  in  the  siplion  of  Sulen,  in- 
cluding the  presence  of  the  transparent  portion  at  tht? 
end  of  each. 

GhioagD  aeadflnnj   of  idaiioei. 

Jan.  14, — The  coraralttee,  consisting  of  Dr.  II.  A. 
Johnson  and  B.  W.  Thomxi^,  appoiiiled  to  Investigate 
the  bowlder-clays  underlying  the  city,  made  its  re- 
port upon  a  di«.k-shaped  organism  found  both  In  the 
claySf  and  also  in  tlie  titrate  from  the  wat*^r-suppJy»  of 
Chicago.  They  were  yellow,  api>arently  flat  c»r  con- 
cavo-convex, and  varied  in  size  from  J^  lo  /?u  of  an 
inch,  .similar  organism*  have  been  found  by  several 
naturalists  in  the  Devonian  rocks  of  North  and  South 
America;  and  they  were  described  by  Dr,  Dawson 
under  tlie  name  of  *  Sporangites/  and  considered  by 
liim  as  macrospores  of  some  acrogenous  plant.  Pro- 
fcMOf  Orton  of  Ohio  believes  there  are  several  spe- 
cies of  varying  sizes.  We  have,  however,  say  the 
committee,  none  so  large  as  discovered  In*  Profeaaor 
Orton.  Our  largest  forms  are  not  more  than  A  ©^ 
an  Inch  In  diameter,  ami  our  sniBllest  about  ^b  of  an 
inch.  We  have  two,  and  [possibly  more,  varieties. 
One  has  a  well-marked  ledge  or  zone  around  it,  and 
extending,  perhaps,  an  eighth  of  the  way  across  it. 
Within  this  are  the  ttpines  noted  below.  Others  have 
no  such  markings,  and  do  not,  as  a  rule,  have  spines; 
and  while  some  are  a  very  light  yellow,  and  almost 
lrani»t»arent,  otherM  are  of  a  dark  reddish  brown,  and 
iilmost  opaque.  Whether  these  differences  are  suffi- 
cient to  justify  a  separation  of  them  into  different 
apeclen  seems  to  be  at  present  doubtful.  So  far,  no 
ioniiH  have  been  met  with  by  either  of  us,  having  any 
Ibing  like  a  atom  or  point  of  attachment.    Nor  have 


we  found  any  of  the  spherical  or  oval  sacs  which  were 
contained  in  the  collections  of  Mr,  Derby,  in  Brazil. 
There  are  found  here,  however,  what  we  believe 
have  not  been  found  elsewhere ;  namely,  on  many  of 
the  disks,  well-marked  spines.  These  are,  as  a  rule, 
clustered  together,  occupying  a  central  portion,  the 
diomcter  of  wliich  is  three- fourths  of  the  entire 
breadth  of  the  disk,  but  in  some  instances  the  spines 
cover  the  etilire  surface.  Along  with  tUcse  disks  are, 
in  quite  large  quantities,  broken  pieces  of  what  seem 
lo  have  been  leaves,  perhaps  pinnate  in  form,  Be* 
sidi'S  Iiie5e,  dark  globular  masses,  which  &eem  to  be 
possibly  spores  or  microspores,  are  frequently  seen 
on  the  disks,  and  also  scattered  among  them,  These 
are  —  at  least,  in  some  cases  —  also  contained  within 
the  substance  of  the  disk.  Thfy  are  regular  in  form, 
and  vary  in  size  from  jrlu,  to  i.Ain  of  an  inch  in  di- 
ameter. They  are  evidently  organized ;  for  in  some 
cases  there  is  seen  a  reticulum,  or  net-work,  within 
the  dark  substance  of  the  body.  With  these  micro- 
spores, if  such  they  are,  are  iilso  masses  of  dark  mat- 
ter lb  at,  at  least  in  some  cases,  are  made  up  either  of 
these  globular  forms  alone,  or  of  these  and  other  or* 
ganic  material,  such  as  the  stems  descrilnd  by  L»oth 
lYofessor  Dawson  and  Professor  Orton.  The  clay 
beneath  the  city  of  Chicago  an<l  in  the  vicltuty  is  full 
of  bowlders  of  various  sixes,  from  that  of  a  walnut 
up  tii  several  cubic  yards;  and  on  many  of  these 
b<jwlders  are  well-defined  ice-markings.  Some  of  the 
smaller  bowlders  are  shale  which  has  never  been 
ground  down,  and  in  these  unchanged  piece*  we  also 
frequently  tind  large  numbers  of  disks.  These  masses 
of  nhale,  so  far  as  we  can  ascert.^iin,  are  identical  with 
the  shales  uf  the  upper  D*-'Vonian  formation.  It  will 
he  seen  that  the  disks  are  «'videnlly  not  the  product 
of  their  present  location.  They  have  been  in  some 
far-off  age  embedded  in  the  shales;  and  snbsetjuently 
these  shales  iiave  been  ground  to  clay,  and,  with  other 
material  constituting  the  bowlder-clays,  have  been  re- 
deposited  beneath  the  lake  aiul  the  adjacent  shores. 
They  are  now  undergoing  another  dispersion ;  for  they 
are  washed  from  their  present  position  in  the  Chicago 
clays,  and  are  mixed  with  the  sands  and  alluvium,  to 
be  carried  by  the  currents  and  winds  to  some  new 
resting-place.  Consequently  our  water-supply  is  now 
full  of  these  products  of  probably  some  millions  of 
years  ago.  They  were  perhaps  water-cresses,  and 
might  have  been  of  excellent  flavor  when  fresh. 
They  were  fmgant  with  gums  or  spices,  as  we  know 
from  their  present  composition.  They  are  not  now 
probably  injurious  to  health,  but  they  are  especially 
valuable  as  a  reminder,  thai  in  some  widely  different 
tiinct  and  amid  very  different  surroundings,  an  abun- 
dant marine  vegetation  was  being  produced  which 
has  been  preserved  to  our  own  day. 

Vonar  brotben'  kstitQte,  Foughkespiie,  V.Y. 

Jan.  $,  —  C.  B.  Warring,  Ph,  D.,  exidbiled  the  gyro- 
scope, and  gave  the  explanation  of  its  action  the  Col- 
lowing  form. 

Dr.  Warring,  in  giving  his  explanation  of  these 
phenomena,  said  it  was  important  to  dearly  grasp 
these  two  principles:  1.  A  body  set  in  motion  will  con 
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t'nww  ill  motion  until  something  stops  it:  2.  A  body 
moviiii;  in  any  di relation  is  not  retarded  by  a  force 
exorievi  at  rij:ht  an^rles  to  its  dirvction. 

Wo  will  siipiH>5**  tho  rinjj  to  b«»  laid  aside,  since  it 
servis  oivly  for  holdinir  the  disk,  and  tliat  llie  ili^k  or 
whot\  i*  cu:  away  until  only  a  narrow  strip  is  left, 
I:ke  :\%i>  arms  oxtondint;  in  opiH.i$ito  directions  from 
:ho  ,ix'.i:  i:s  fi»rrn  will  then  resemble  a  T-square, 
which  will  n<>w  be  u<^ed  to  illustrate  the  act  it  mis  of 
:he  cyrv'kSA^jv. 

H  »M':lio>:em  of  the  square  in  the  left  hand,  clost* 
tv^  :he  e::d.  aii.i  m.ike  the  cn»ss-piive  vertical;  liold 
:he  :«•::  ha:id  s:::i.  and  let  the  cr*.»<s-piece  move  up  or 
i.Mr:::  evidently  it  will  descrilu*  part  of  a  circle.  If 
.:  is  l:oM  <o  that  the  crv»s*  is  just  in  fn»nt  of  aplumb- 
.:::e.  <^  :l:a:  K^:h  can  be  viewed  at  omv.  it  will  U* 
s<-e::  ::;a:  :I:o  uj^vr  cr.d  of  the  cn.»<s  moves  away  fr^nn 
:!>:  V  :; ::;■.-  :.■>  :l;e  rijzht.  while  the  l.»wer  moves  away 
:r.  -v'.  i:  a!>.'.  b:i:  :o  the  let:.  It,  while  the  left  hand 
rerr.A.-.--:  >:,i::.^:iary,  the  cr*»5S  had  Iveu  allowed  lo 
ir  y  fr.cly.  :ho  :•■:»  and  botr-m  would  evidently  ao- 
•:-,:iro  a  ....TTaiv.  !i  r.ji^ntal  motion,  one  to  ;he  richt, 
riiv  ■.^::.-  r  :o  :!.-«'  !o::.  If. :;  ^w.  the  T-s;u.in.»  Iv  iiuick- 
y  :  ■.:-.-,-.:  .  \'r.  s.^  :ha:  the  :op  a!:d  !».'»:•. mu  chan^t* 
*.  .ju-.s,  :'...-  w:.l  :.  :  i:;:r'fert*  tti:li  uivvi.  r.  prev:t»U'«.ly 
aorv.r^*-::  .!;■.•  I  :;  rn  .which  hA>  n«.>w  iHV.-nie  the 
:.  y-  w...  c-.\  :::.  ■.  :■»  m.n-e  t.^  i\w  'iCi:,  wU.lo  tlia; 
•A-.\::\\  'A  :,.<  •:-.  •.•■  w:l!  :ii.>\e  T-.^  :l.e  r.cht:  and.  as 
:>.-,  ".*."•  ::  .  ::  •.::•.•.;'•*  ,a>  :v.  c  ;>^  via  i^en-i-iliini'.  the 
-.  :■  : *  :":;.'  ■; r .  *^  i  re  p::  * \\ «•  vl  ba .  ■  k  :  o  w  1. e re  :  h cy  w e re , 
.»=. :  :'..:    ■.<::-;•..'-:,:  r;*.s!v^  it>  ::rs:  jv*::i."»:i. 

ri-  -  i;  'a  r.5  ••^V.y  ■"..•.  ^\n^>C':v.  i:i  appar^Mit  de- 
:: a r  .  .  :  : :; e  ".  a  -i  ■; :  ^ra  v. : , .  re :i:a : : : s,  w  I :en  su  p;  •■  »r ;  e, I 
:::  ;  .;:    r    t::: '.  ■-.  \  I:  ^r::..v.:.i;  TV's.rio:;. 

T.  .:*  ;  nii:a-  .:  w'..y  ::.•-  r.s-.r,:n:o:i*.  n:a!os  ari^ur.d 
:".-.i  >:  ■  •-*  >  •  :,  :::  ;»  .i.: .  ::  ::  .I'.way*  ::.<'  op*.  osi:r 
;:  :1  .:  :  :".;  :  y  f  :V^  ^:>iv.  :!:-^  l"-<  ;i;are  is  a^.*:-: 
r-  .;  ■  ■  ■!K-^^..Y.  H  ".v".  i:  a*  "  cf.  rt.  a:.dlv: ;:  fail 
-T  *  •■".>■  .15  .::  '.['■  fr<:  -;\:  >:I:::'.'".!.  t*io  :.-p.  ^*  :>•*.. 
:".::  V  .;  «>  '.  '■.  ^i:<  a  :..:.  *.  :  warv:?  :;;e  r  .;'■': 
^..*.  .<:  "•■:  :"  .  .:'*:;\:":: :.:  .ai^U  r-  ^  t  r^  .:.  :*  ■*:•>*  C' 
1:a  :  -.i ;.  a*  ;  :.  .•  :  'I  :.:  :  w.  >.  :..>:ta.l  •■:  v.p  .»!:■! 
i  *".  y«  .:-■:")  :'  •.  ::.  :  ^'"  «V.  .'..>■'•  ';<:*.  '.•.;**.Hr 
r"  1  :■'  ".".  :  r  ^l  :  «:  :\.>*.  :'."  ■:*:r.:::'.o:..  :  ".ho  :  *p 
V.  i.<  r-:  •.:  :.  .-.  \^.■*  :'.;   >   .ih    ;   wAr*.>  :"..     :  vt:1;; 

.i:*-"     :  :    .    I".     ".:  *.*.i'    i   ;::r'.*  ^'   ^^''^.    '  '.A"  *v.  *:c 

::~  <  ■• ,  rv   :;;.j\'i.  •;  :'..'<  .".  .:■■  >*'.   :'.    ". ->  .»  *•■■** 

I.::  I  ::;  :.  ::,  at  .:.  v^:  o,'.rs  .  ..;:\  .*"y.i::  .:  ::\\ 
A  ^..  :x  ::::-.■:  :  ::.;•  .'is.  "tr-f  v.  ••:  i\.  s  a  >:.^w 
hor. :  J  r. :  a",  '.v.  '  v<"  ;v, .  . : .  a  .;  a  s"  /  v*  ".*  .  '•■:'.  . : '  *k 
raax:<  A    u.ck  V.  r  :  ''.:a'.  :v.  x.-^-  :. 

A  V  art" ;'.;'.  vvr.  *:.:.;»:..:',  ,• :  * :  c*  a'.\^ \  >  «  .  :  v.  i  s  o  ; : 
eJLsy  : o  s^-v  w  hy  :  he  j:^\  r^>s\* :  <•  .-t  .i *i'  *  : . '  v.-  a  ■ . :  /.  : .  s*' '  i 
if  :he  U:*  ral  or  h.- : i Jx^v.m:  !•.::''•<*:  o v  inxI  ;  tV: .  •  ^ 
orxier  :o  n: a; r. :* : :i ; : # c- 1 f .  :l;e  r.  o : . .^ : ;  ••'.•. va . ; t\:  : .^  : V.c 
ends  of  the  T-SsJUa:v.  when  vcriical.  r.*.:;?.:  Iv  «*\iv::*;e\l 
in  ;:f^:a^:  if  *{vn:  in  ata  oiher  way.  j:.':^;!'.^:  :s  Ictt 


to  overcome  gravity.  Now  if,  as  the  square  falls,  and 
tlie  T  lias  become  horizontal,  some  obstacle  prevent 
its  moving  still  farther  to  the  right.  Its  motion  in  this 
diri'ction  would  cease:  and,  of  course,  when  It  arrived 
at  the  lowest  point,  nothing  would  be  left  to  lift  the 
instrument. 

Another  |>aradox  is.  that  the  instrument  must  fall 
somewhat,  in  order  to  ]>rtHluce  any  of  its  peculiar  phe- 
nomena; but  this,  too.  is  easily  explained.  Every 
thing  de|N*nds  iii>on  the  two  extremities  of  the  T  get- 
tin:;  a  motion,  one  to  the  right  and  the  other  to  the 
left,  when  the  T  is  vertical.  If  the  Tdoes  not  fall, 
or  if  it  is  not  lifteil  up  (for  either  movement  will  du 
equally  well),  there  will  be  no  such  motion:  only,  if 
tlie  first  sends  the  instrument  m^rth,  the  other  will 
send  it  south. 

This  directly  or  impliedly  explains  all  the  phe- 
nomena of  the  gyrosc««i»e. 


yOTES  AXD  yEWS, 

TiiK  death  of  <";uyo:  has  l»een  soon  followed  by 
that  of  another  of  the  notable  scientific  men,  who. 
e  located  in  Kur-^ye.  '.iV^k  up  their  lot  with  us,  and 
bevMu-.e.  so  to  say.  ^h.-liy  our  i»wn.  Dr.  George  Engel- 
in.v.in  of  5^:.  Louis  — our  oldest  botanist  (excepting 
the  vcnoraMe  Lesquereux  ■.  as  well  as  an  eminent  phy- 
sician, for  a  time  a  fe'Iow-student  with  Agassiz  in 
itermany  —  iHe»l  on  the  Uth  inst  .at  the  age  of  sev- 
on:y-fivt».  A  biographical  n-'tice  may  be  expected  in 
an  eiisul::^  nuiul-er. 

—  Tl :  e  J  u - :i  f .'  ■  ^ ""  -i '.••! .V  u r-i I  itcien ct  proposed 
fr\.nn  :!:o  N  r:h  i 'an ■'.::. a  agricultural  station  recently, 
AT-.i  :.^  \\  :::jh  wc  rererryd  IV.'.  *-"».  has  met  with  uni- 
vvtsa!  aj :  r.n  a1  an.i  n:.^?:  u-.i-xj-ecteii  support. 

N\  Ar'.Y  o::e  huitdrt^!  si: Ares  of  stock  have  been  taken 
;::^  •.  \\\v  p'.Ai'.  pr.p.  s-.i;  a::-:  ta-*  Ht^uchton  farm 
yr 'p  -•.  s  :  »  a<>;:i!>.  a*  v  :  \\.\  :::*vI:An;cal  work  of  a 
•v.o".:!.  y  ;  iir-.A*.  a::.:  c-irAT-tre  :l.:*  ran  of  its  ex- 
>  :  so  :\  !•.  vtAr.  \V.:.  ::  a::y  sT^r^::aI  effort  tc» 
s-v  .:r-.*  •.:■.■-...    i'-^  .;:    :".r.'    ;.:.:.  :r:  J  subsoribeis  are 


I  v.  r.- 


a:  W  asV 


f^o.  '.  \;.vr  -.v.. 
:;\e. 


oI'mtx A",   rx. 


verity   »•:"  W  ^."^     ^   •.    *.  :Vt' 
Sv^r. i*  V >  > . :  W .     A  •  v.  H  :•  :>>:  >. . 
a  j:le\*.  Mi*\  ^>rv.:\-  V:\v-'«;*s. 


0  r  ; .  a!  :  ■ .  V  /.at: .  r.  •  f  t he  commis- 

.  A  :v.-  -. : .:  c  w:.^  :e  held  to  oican- 

.:  -:..<  :v:  i.-.nie:.;    f  A^ricultoie 

:.  V  V  .  W,  :::,*':Ay.  Feb.  27.     All 

.-.  A ^    :-.;'■;•  :^  :  e  present  at 

\-  ..  :.:"r    -.  :   r  iLAU^uraiion  of 

;•  .    '  a:  -  A  '.  Agricultural  cd- 

<    . :  a  rv;  nesenta- 

»•■••:     ::   r-^-'V  : .  r  s.n„  h.* 

•  .'■  A.   examining 
.    :;   \V.>hufrfdU 

.  ...    f  ibeUal. 

c     :  Feb.  ^1 
>.r^.— -Jiel 

>-:%.v-. :.  a  d 


:.;.■;■■:  ".;..:■  A  : 
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'  Tbey  pay  Ihere  U  an  echo  here.'    The  manii«cHpt 
copies  of  tbis  music  were  loaned  by  the  college  library. 

—  The  American  ornithologists'  union,  wJUi  the 
eiilhujiiasni  of  new  instiiulionsj  ha?  taken  uji  the 
English  sparrow  question  in  an  energetic  ami  scien- 
tific way.  A  committee  of  the  association  has  issued 
a  circular  asking  answers  to  a  series  of  twenly-eiglit 
questions,  rhe  value  of  the  replies^  especially  to 
the  later  qtieslions,  will  %'ary  exceedingly;  and  we 
should  judge  it  exceedingly  dillicult  to  assign  them 
their  profier  relative  vatue,  Xevcrtbeless,  the  general 
conclusion  tln^  coniutlttee  will  reach  as  to  whether 
the  bird  Is,  on  the  whole,  itijuHous  or  beneficial  to 
agriculture,  will  not  be  likely  to  be  disputed.  The 
committee  has  dividerl  the  field  among  its  membets^ 
Mr.  Montague  Chamberlain  of  St.  John  taking  the 
British  provinces;  Mr.  N.  C.  Drown  of  Portland,  the 
three  nurtheni  New-Eugland  states;  Mr.  H.  A.  Piir- 
die,  the  other  New-England  states ;  Mr.  E.  T.  Hick- 
uell  of  New  York,  New  York  and  the  Western  stales ; 
and  the  chairmau,  Dr.  J.  13.  Holder  of  New  York^ 
the  Southern  and  Middle  slates.  The  committee  in- 
tends to  construct  a  map  of  the  present  geographical 
distribution  of  the  sparrow;  and  any  volunteer  infor- 
luiitlon  by  those  not  reached  by  the  circular  will  be 
gladly  received  by  the  ehiilrroan»  who  may  be  ad- 
dressed at  the  American  museum  of  natural  history, 
New  York.  The  authorities  in  Hermuda  already 
offer  boiuities  for  the  destruction  of  the  sparrow, 
nltbongh  heavy  penalties  tirn  laid  on  the  destruction 
of  other  birds  on  that  lonely  island. 

—  The  sijclh  Saiunlay  lecture  of  the  Washington 
course  was  delivered  on  Feb,  0,  In  the  lecture-room 
of  the  National  nm!*eum,  by  Capt.  V.  E.  Dutton^ 
U. S.  A,»  on  'The  Hawaiian  Islands  and  people.' 
Capt.  Dutton  visited  the  islands  two  years  ago,  in  the 
interest  of  the  Geological  survey,  to  study  the  volcanic 
phenomena  there  for  purposes  of  comparison  wilh 
tfie  region  of  extinct  volcanoes  in  the  western  pUTi  of 
our  own  c«mtinent.     His  lecture  was  devoled  In  large 

Kit  to  a  dircussion  of  the  geology  of  ihe  Hawaiiati 
oup.  An  audience  of  about  eight  hundred  was 
liresent.  Mr,  H.  C.  Burchard,  director  of  the  Mint, 
occupied  the  chair;  and  at  the  close  a  vole  of  thanks 
was  moved  by  Major  J.  W.  Powelh 

—  The  Fish-commission  steamer  •  Albatross,  now 
crtiiaiiig  in  the  Caribbean  in  behalf  of  the  Hydro- 
gmphic  office,  arrived  at  St.  Thomas,  Jan.  17,  after  a 

.JprcnHJajB'  voyage  from  Norfolk,  and.  afti-r  coaling, 

fldnrted  on  the  24th  for  Curncoa,  where  she  was  due 

<m  the  14th  of  February.     While  at  St,  Tiiouias,  the 

natursilists  of  the  ship  made  considerable  collections 

of  birds  and  shallow-water  invertebrateji. 

—  Mr.  F.  W.  True,  curator  of  maramats  in  the 
Xftikmal  mineum,  is  now  at  the  British  museum, 
studying  the  tyjM^s  olf  cetaceans,  and  e?*peciaUy  of  the 
Delphlnidiie,  with  llui  view  of  settling  some  impor- 
tant (luesiions  in  the  nomenclature  and  relatione  of 
the  North-American  forms.  It  is  probable  tiiat  his 
iiudie^  will  demonstrate  the  identity  of  many  of 
f>ur  Atlantic  apecieSi  described  as  distinct  by  AgAS- 


si 2,  Cope,  and   others,  with   long-known   European 
form^, 

—  At  the  November  meeting  of  the  Society  of  bib- 
lical arehaei»logy,  London,  Mr.  Budge  of  the  British 
museum  read  a  paper  on  I  lie  fourth  tablet  of  the 
series  of  cuneiform  texts  relating  to  ereaiion.  Mr* 
Ra**sam  has  recently  found  a  large  Babylonian  frag- 
ment of  this  fourth  tablet.  The  language  of  the 
tablet  h  vigorous,  and,  like  that  of  many  of  (he  cune- 
iform hymns,  approaches  in  dignity  the  maje*«tic  roll 
of  the  Hebrew  p?ialms.  The  deepest  interest  in  con- 
nection with  the  tablet  i*  the  apparent  acquaintance 
with  rhyme  and  rhythm,  Mr,  Budge  does  not  give 
enough  of  the  original  to  ai*!  us  in  testing  thh  sul>- 
ject,  but  what  he  does  give  is  favorable  to  the  supposi- 
tion. A  peculiar  kind  of  id  literal  ion  in  the  Babylonian 
cuneiform  writing  is  already  familiar.  The  fragment 
of  a  hymn  on  pp.  Vi  and  Id  of  Mr.  T.  G,  Pinchen* 
*Textsin  the  Baliylonian  wedge-w riling-  ts  divided 
Into  stanzas  of  live  lines  each,  and  the  same  sylla- 
ble l^egins  each  line  of  the  stanza.  There  are  five 
lines  beginning  with  nt\  five  with  ?>a,  five  with 
311,  etc. 

—  The  London  papers  are  now  discussing  the  de- 
sirability of  opi»ning  the  various  museum?  of  that  city 
in  the  eveidng,  for  the  benefit  of  that  large  class  who 
have  no  command  of  ibeir  lime  during  tlie  day.  The 
Ghbc  is  filled  with  letters  on  the  subject.  Thi?i  dis- 
cussion is  called  forth  by  the  rumor  that  a  bill  will 
be  presented  in  Parliament  at  the  next  ferm,  for  the 
opening  of  several  of  the  more  important  wrt-gallerles, 
museum**,  etc.,  after  luisiness-hours.  Sonlli  Fvenslng- 
ton  museum,  and  the  Museum  of  pracllcal  geology, 
are  now  open  from  ten  a.m.  to  ten  p.m.  on  Saturdays, 
Mondays,  and  Tuesdays.  There  is  no  doubt  but  that 
these  evening  sessions  are  very  useful,  especially  to 
that  great  and  inieliigent  class  of  persons  wlio  do  not 
belong  to  the  group  of  *  workingmen'  as  that  word 
h  generally  umlerstood,  but  who,  nevertlieles**,  earn 
their  living  by  work  dnring  the  day,  and  have  only  Ihe 
evening  in  which  to  gain  informatk)n  and  widen  their 
mental  horixon.  Many  of  our  own  cities  woulil  be 
greatly  benefited  If  the  museuurs  and  art-gallery  could 
he  opened  in  the  evening, 

—  It  has  been  the  feeling  for  some  time  past  in 
Germany,  that  that  country  should  have  a  meteoro- 
logical society.  The  want  of  this  has  been  mel  by 
the  publications  of  the  .iuslrian  society;  but  now  that 
meteorology  is  making  such  rapid  strides,  and  bo 
many  are  becoming  interested  in  it,  there  is  much 
reason  for  the  recent  move  made  by  the  German 
meteorfdogists. 

On  Nov.  18,  ISSi],  the  following  well-known  con- 
tributors to  our  knowledge  of  this  science  ruer  at 
Hamburg  to  ground  a  *  Deutsche  meteorologischtj 
gesellschaft:*  Assman,  van  Bebber,  vo  nBezotd,  Bor* 
gen,  Born*tein,  von  Danckelman,  Dinkiage,  Eber- 
mayer,  llellmann,  Honseli,  Karsten,  Klein,  Koch, 
Koppen,  Krebs,  Miittridi,  Neumayer,  von  8chroder, 
Schreiber,  Sprung,  Thilenius,  Zoppritz.  Many  others 
sent  letters  expressing  their  intention  to  give  aid  to 
the  project.    The  first  general  meeting  of  the  society 
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nlll  liiUr  iiltirn  In  Mii|ittt|iilii«r,  1HH4,  At  MuKdeburg. 
hi    NiMiiiiiiviM-  In  pi-im(i|it|il.. 

riii«  iiliti  til  Mm  Hiii'li'ly  li  In  pay  AM(*titlon  to  tlio 
«t  liMirtt  (if  iiii<tiMii(ili)K.Vt  if*  wi<tt  UN  II H  rHtitloim  In  pruc* 
IIi'aI  IUii.  An  h  iitiMiiiH  iif  m'oniii|illNliliiK  tlilN,  1^, 
iiw'i-diiHii  \\\  \\\\\  Mirh'ty  uiitl  IIn  liriiiU'lii^N  will  Ix!  *}%- 
\>\\^\\A\v\\\  V'\  njuiiriml  iif  11)1*1  pnl-nlo^y  will  ^M'  If^Hiiod; 
{V  ,  iiiiMi'i>i«i|«ikU'iiI  luviiRll||RtUuiii  will  1h*  iililfd,  partly 
«liioitl\,  M\\\  \\\\\\\\  ilthiUHli  !!■  brmirhrN;  4^\  Itrtiires 
•iiwl  oihiM  inrnMiii'N  will  l»o  liilnHlm*mi  fur  tho  dlMri- 
lutuon  ol  moliMioloKlrnl  KiiiiwUmIko  In  wldur  cirelos. 
V\w  inoiulMMM  an*  to  W  hniioniry.  rniiiMhitloii,  onli- 
h  UN ,  i\\\\\  ('oiit>!«}H»n(Uitk;.  'I'lip  >(Mirly  atmoMKinnit  for 
oiOuutN  iuoiuImmn  Ii  toll  iiiaiK^  ($'J.«'\<M. 

tt%«)u  piixaio  lollor*  wo  tir««  InfoniiOil  that  the  flrsit 
hutu\vi  wi  tho  joiimul  will  bo  i^^sutM  In  a  tMmplo  t»f 
nuMhhv  It  mt.i;bt  nooiu  at  tli>t  an  tboii^b  tluM  now 
liMuukl  w\'uM  titioit'oio  with  tbo  work  of  that  ox- 
\vl!%'ut  louMi.iU  tbo  t>»  \'iMii.v»ii.v/4,'  :ntHchr{ft  jiir 
♦4,,,, '\'.\*  «.  ,  ImiI  ^\obol^o^o  lti.it  tbo  tMlitont  of  tlio 
s*ummN  wilt  ouu-i  imo  Mii-b  lolatiotis  with  oaob 
o,b>>  '\\\\  ibo  two  loimi.tN  ab;UI  U»  MipplonioiitAry 
i;^'  x'\'.o  u*  \bo  oituM.  1 1  mA\  Ih*  oNiHVtod  that  tbi* 
lu^w  -.^-.a^^.*!  \\;:;xsvup\  i»»  impovt.uit  ;i  pbuv  as  tbo 
Vi'.^.«.  .*'.\  .«iivt  \boivtou»  It  oiiJibt  to  tliiil  it*  way  Into 
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ential  ?"  {nee  Clausius'  *  Mechanlsche  wirmetheorie,* 
(I.  4.)  4.  Tlio  graphical  treatment  of  algebraic  prob- 
loinn  (800  Vose*8  little  book  on  the  subject,  published 
by  Van  Nostrand).  5.  Graphical  statics.  6.  Anhar- 
monfc  ratios;  suggestions  of  new  nomenclature. 
7.  Koenig's  ro>«carches  on  beats  and  beat  tones.  8. 
Kuclld'S  doctrine  of  proportion.  9.  Multiple  algebra. 
It).  Tbo  comparison  of  Gra^smann's  theory  of  exten- 
sion and  Hamilton^  quaternions.  11.  Imaginaries 
in  quaternions.  12.  Weierstrasjie'S  investigations  in 
analytics  and  geometry,  i:}.  The  precise  nature  of 
tlio  ancient  problem  of  the  quadrature  of  the  circle. 
14.  The  twelfth  axiom  of  Euclid.  1.^  The  bearing 
of  the  modern  conception  of  non-Euclidean  apftce  on 
our  theory  of  the  foundation  and  certainty  of  geo- 
metric truth.  16.  The  true  relation  of  hyper-space 
analytics  to  questions  of  actual  existence.  17.  Rie- 
niaiin*^  surfaces.  IS.  Tlie  meaning  of  an  infinitely 
distant  iK>int  on  a  straight  line.  19.  ~  does  not 
equal  n  —  a,  20.  Cay  ley  *s  exposition  of  the  logical 
strueliire  of  plane  geimietry  (•  Encycl.  Brit.,'  Olh  ed.). 
IM.  Tbo  synthetical  (as  opposed  to  analytical)  diar- 
aotor  <tf  all  judiiment  and  proof  that  is  strictly 
maibematioal.  i>2.  The  dcTclopment  of  algebra  from 
first  prinoiples  .is  the  science  of  pure  time.  23.  The 
oalouliis  of  loiiio.  24.  The  writings  of  Francis  Vi^te. 
2«V  rom|>arative  merits  of  the  method  of  limits  and 
meibiHl  of  intinitesimaU  in  elementary  methods. 
:^«.  The  s^me  in  the  ex]K>$itiou  of  the  higher  calculus 
,witb  osp^v'ul  refen?nii»  to  Johnson  and  Rice's  new 
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COMMENT  AND  CRITICISM, 

Something  was  said  in  these  columns  re- 
cently about  the  ahortcomings  of  geography- 
I  teaching  in  the  lower  schools*  The  same 
complaints  hold  in  regard  to  elementary  sci- 
ence teaching  in  general.  The  wave  of  enthusi- 
asm for  teaching  science  in  primary  and  middle 
schools,  which  swept  the  country  a  few  years 
ago,  has  not  brought  us  as  much  nearer  the 
millennium  as  was  at  first  fondly  anticipated  ; 
but  it  has  left  many  of  us  wiser,  if  not  sadder. 
There  was  at  first  a  general  but  strange  mis- 
conception of  what  ought  to  be  taught,  and 
how  the  teaching  was  to  be  done.  A  poor 
workman  with  bad  tools,  which  he  does  not 
know  how  to  use,  is  hardly  likely  to  turn  out 
a  (inished  product.  One  distinguishes  genu- 
ine metal  by  its  ring,  only  after  he  has  heard 
it  many  times ;  and  a  teacher  who  knows  little 
or  nothing  of  any  department  of  science  is 
eaaily  caught  by  the  tone  of  a  text-book  which 
is  often  little  better  than  a  base  alloy*  *  Sci- 
ence made  easy  '  finds  its  way  into  the  school- 
room to  the  temporary  delight  of  both  teacher 
and  pupil,  but  to  the  lasting  benefit  of  neither. 


Have  the  scientific  men  of  this  country  done 
their  full  duty  in  this  matter?  It  is  a  perti- 
nent question,  and  it  cannot  be  answered  in 
the  affirmative.  Two  forces  are  here  to  be 
dealt  with,  —  the  teachers  and  the  text-books. 
Couc*erning  the  latter,  it  will  be  remembered 
by  many  that  something  akin  to  a  sensation 
was  produce^l,  at  tlie  Minneapolis  meeting  of 
the  American  association  for  the  advancement 
of  science,  by  Professor  Rowland's  vigorous 
denunciation  of  American  science  text- books. 
His  resolution  was  doubtless  too  sweeping  in 
its  ohttrocler,  —  more  so,  in  fact,  than  was 
really  intended  by  its  author ;  but  it  cannot  be 
[denied  that  it  contained  a  large   measure   of 


wholesome  truth,  however  unpalatable  it  might 
have  been.  But  can  Professor  Rowland  and 
others,  whose  names  will  occur  to  the  reader, 
hold  themselves  wholly  free  from  responsibility 
in  the  premises?  It  is  not  unreasonable  to 
assert  that  the  preparation  of  text-books, 
including  those  that  are  elementary  in  their 
character,  ought  to  be  undertaken  by  special- 
ists ;  and  it  is  gratifying  to  know  that  many 
eminent  American  scholars  have  not  shrunk 
from  their  duty  in  this  respect.  A  few  years 
ago,  in  a  re\iew  of  an  elementary  treatise  on 
physics,  Clerk  l^Iaxwell  remarked  that  there 
seems  to  be  'vsome  opposition  between  accurate 
statements  and  school-teaching,  which,  if  not 
a  fundamental  necessity,  is  at  least  a  univer- 
sally existing  phenomenon  in  the  present  onler 
of  things."  Nowhere  is  the  hand  of  a  masu^r 
more  needed  than  in  the  making  of  an  ele- 
mentary text-i»ook.  Science  can  be  *  made 
easy  '  by  being  made  clear  and  accurate ;  and 
such  elementary  treatises  as  those  prepared  by 
Maxwell  and  Balfour  Stewart  show  how  well 
the  real  scholar  can  do  this.  It  can  hardly  be 
done  by  any  one  else. 


The  recent  deliberations  of  the  committecB 
of  the  American  ornithologists*  union,  u|x>n  the 
rules  of  zoological  nomenclature,  will,  when 
published,  bo  of  great  interest  to  zoologists 
working  in  other  classes*  The  day  is  not  far 
distant  when  the  nomenclature  of  American 
zoolog)',  particularly  in  its  vertebrate  division, 
will  lie  reduced  to  a  uniformity  based  upon  con- 
sistent interpretation  of  the  law  of  priori t3\ 
American  zoologists  are  now  waiting  with  much 
curiosity  to  see  what  their  fellow-workers  in 
Europe  are  going  to  do  in  the  matter,  and 
whether  it  be  possible  that  they  will  cling  to 
the  illogical  and  inconsistent  usages  now  prev- 
alent among  them.  At  present  the  names 
sanctioned  by  the  great  authorities,  like  Cu- 
vier,  appear  to  be  reganied  as  sacred  and  im- 
mutabltj«     In  a  reoent  official  report  upon  the 
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Berlin  fishery  exhibition,  Professor  Giglioli, 
the  leading  authority  in  Italian  vertebrate 
zooi()g3',  coinmentiiig  u|K>n  the  collections  sent 
from  the  U.  S.  national  museum,  remarks, 
''I  feel  obliged  to  make  reference  to  the  sin- 
gular nomenclature  current  among  the  z<m>1o- 
gists  of  the  United  States,  which  is  in  most 
instances  entirelj-  arbitrary,  and  at  variance 
with  that  generally  adopted  in  Euroi>e.  Only 
the  working  zoologist  can  form  an  idea  of  the 
confusion  which  is  sure  to  result  from  such 
practices.  If  the  present  courses  are  contin- 
ued, they  will  end  in  the  destruction  of  the 
wise,  convenient,  and  simple  sistema  zoologico 
conceived  by  the  great  Linnaeus." 


Most  English  zoologists  follow,  though  not 
very  consistently,  the  rulings  of  the  Strickland- 
ian  code;  but  on  the  continent,  except  in 
Norway,  there  appears  to  be  no  general  appre- 
ciation of  the  importance  of  conforming  to 
an}'  consistent  policy  in  nomenclature.  The 
authority  of  Cuvier,  or  one  of  his  contempo- 
raries, is  allowed  to  outweigh  any  considera- 
tion of  justice  or  uniformity.  In  the  United 
States,  however,  the  number  of  indigenous  spe- 
cies to  be  svstematicall}'  catalogued  is  so  great, 
that  systematic  zoologists  have  been  forced  to 
follow  the  rule  of  priority,  without  fear  of  con- 
temporaries, or  favor  to  the  workers  of  the  past. 
It  is  somewhat  unfortunate  that  the  common 
sea-bream  of  Europe  should  be  known  to  trans- 
atlantic ichthyologists  as  Sargus  vulgaris,  while 
here  it  is  called  Diplodus  sargus ;  equally  so, 
that  our  black  bass,  Micropterus  salmoides, 
should  there  be  known  as  Huro  nigricans.  The 
American  zoologist  has,  however,  the  advan- 
tage of  standing  on  a  foundation  of  priority, 
upon  which  his  European  brethren  must  sooner 
or  later  take  refuge,  or  be  overwhelmed  in  an 
ocean  of  syuouymes. 


In  closing  a  review  of  the  different  means 
employed  by  man  to  rid  himself  of  destructive 
Insects,  Mr.  de  Fontvielle  expresses  a  regret 
that  the  attempts  made  to  popularize  the  use 
of  insects  as  food  have  made  so  little  progress. 
We  are,  in  fact,  behind  the  Chinese,  and  even 


behind  the  monkeys,  who,  if  we  may  believe 
Millet,  eat  their  own  lice.  It  is  not  necessary, 
he  adds,  to  go  to  this  length ;  but  we  ought 
not  to  forget  the  remark  of  the  Roman  emper- 
or, who  said  that  the  body  of  an  enemy  never 
tasted  bad,  and  the  banquet  of  the  Society 
of  insectology,  before  which  he  spoke,  would 
always  lack  something  so  long  as  there  was 
not  placed  before  them  at  least  some  grass- 
hopper farina  and  fried  white  worms. 


^  Characterized  by  high,  unbroken  medioc- 
rity '  is  the  description  which  the  Pall-maU  ga- 
zette gives  of  the  literature  of  the  past  year. 
This  only  brings  up  again  the  question  whether 
the  age  of  literature  and  of  good  talkers,  as 
well  as  writers,  ma}*  not  be  passing  away.  The 
energies  of  a  large  iwrtion  of  the  able  men  of 
the  i)resent  are  occupied  by  the  work  of  their 
special  avocations,  —  avocations  in  which  they 
have  few  associates,  or  possibly  none,  in  their 
particular  branch .  What  has  the  foremost  posi- 
tion in  these  men's  thoughts  they  find  no  op- 
portunity of  mentioning  to  those  with  whom 
they  may  be  thrown.  Where  Franklin  found 
time  to  be  a  printer,  a  statesman,  and  a  pbj'si- 
cist,  is  now  so  much  ground  to  be  covered,  that 
a  physicist  may  soon  be  a  thing  of  the  past ;  the 
electrician  possibly  being  quite  ignorant  of  the 
laws  of  heat,  and  each  student  only  striving 
to  cover  faithfully  the  subject  of  sound,  or  light, 
or  heat,  as  may  seem  most  attractive.  Shall 
the  active  man  of  the  future  limit  himself  in 
his  department  that  he  may  gain  a  polish  that 
will  make  him  the  more  agreeable  companion? 
or,  that  he  ma}-  serve  the  world's  purpose  the 
better,  shall  he,  by  his  education,  largely  sepa- 
rate himself  from  all  others?  AVhat  this  dif- 
ferentiation has  come  to,  is  shown  by  the  fact 
that  a  learned  academy  not  long  ago  honored 
with  a  gold  medal  a  memoir  which  no  member 
had  read.  A  meeting  of  this  society  has  often 
been  compared  to  a  funeral,  —  a  funeral  only  to 
be  enlivened  b}'  the  queries  of  some  garrulous 
laj'man ;  and  how  can  it  be  otherwise  when 
the  words  of  our  wiseacre  fall  upon  the  ears 
of  others,  incapable  of  vibrating  in  sympi^ 
thy? 


\ 
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LETTERS    TO  THE  EDITOR, 

A  clock  for  sending  out  electric  signals  once 
an  bour  or  oftener. 

It  is  necessary  that  tlie  central  clock  of  a  sysieiTi  of 
controlled  clocks  should  send  out  an  electric  signal 
once  an  hour,  by  menus  of  which  >iJgnal  the  controlled 
clocks  have  iht^ir  hands  set  to  time. 

Il  h  often  couveuieut  to  have  such  a  clock  send  out 
aignaU  ofleuer  than  once  an  hour:  for  example^  at  the 
University  of  Wii^constn  a  central  clock  automatically 
rings  an  electric  bell  in  each  rccltation-rooni  at  the  end 
of  each  hour»  and  al**o  at  ten  minutes  before  the  end  of 
the  hour.  i,e.»  at  fifty  minutes  and  sixty  minutes. 

There  ai-e  many 
ways  of  accomplish- 
ing this  end.  One 
of  the  simplest  of 
these  is  described 
below  from  a  clock 
which  is  now  iu  use 
at  the  Waahburn  ob- 
•ervatory  to  control 
by  hourly  signals  a 
system  of  secondary 
clocks  in  the  city  of 
Madison. 

The  apparatus  was 
made  in  the  Univer- 
sity machine-shops 
by  me,  arid  cost,  per- 
haps* five  dollars; 
aiid  it  la  ijerfectly 
satisfactory  In  its 
operation*  Figs.  1 
and  2  represent  the 
projection  and  sec- 
lion  of  an  ordinary 
c]c»ck-dial,  with  a 
ringoi  black  walnut 
or  ebony,  i^,  screwed 
on  it. 

Around  the  outer 
circ\imference  of  N, 
and  about  a  quarter 
of  an  inch  from  it, 
runs  the  brass  wire 
C\  This  wire  is 
threaded  fixmi  end 
to  endt  and,  paasing 

through  the  four  screw-eyes  k,  k,  is  held  to,  and  snp- 
portc<l  by.  the  wood  ring  B,  The  two  ends  of  the 
win*  are  joined  by  means  of  a  long  nut,  or  thimble,  6. 
Stnirii;  loosely  on  the  threaded  rini;  C\  and  at  various 
points  of  Its  circumference,  are  the  small  bra^s  nuts 
a,  c»  Some  of  the:^e  are  employed  as  jam-nuts,  a,  «, 
to  prevent  any  tangential  motion  in  the  threaded  ring. 
The  waliuU  ring  can  be  made  of  convenient  thickiicss, 
so  that  the  minute-hand  will  pass  over  It;  and  for  tinal 
adjustment  the  minute-hana  may  be  bent  in  or  out 
to  gel  the  required  conUct  pressure.  A  thin  strip 
of  platinum  (/^,  fig.  3)  is  soldered  to  the  under  side  of 
the  mmnte-hand  along  the  portion  which  traverses 
the  walnut  ring  li.  Around  ibis  poitU  is  fitted  the 
small  blot'k%  /,  of  bone  or  vulcanite,  with  Its  under 
face  sloping  upward  to  fonn  a  sort  of  inclined  plane 
to  prect^de  the  jilatinum  point  P'.  A  short  piece  of 
ptathtum  wire  of  suitable  size  is  flattened  at  one  end 
( r,  flg.  .*J) ;  and  the  flattened  part,  secured  to  the  !^mall 
piece  of  vulcanite,  n.  Is  laid  upon  the  walnut  ring  li. 
The  other  end  is  bent  round  the  threaded  wire  L\  and 
securetl  In  place  by  means  of  the  nuts  e  strung  on  the 
ring  for  tliat  purpose. 


Flo,  1. 


The  points  at  which  the  circuit  is  made  and  broken 
are  the  platinum  points  P,  P".  The  minute-hand,  be- 
ing carried  around  with  its  point  F'  in  light  contact 
with  the  ring  B,  is  sprtmgout  when  the  inclined  block 
/ comes  in  contact  with  the  projection  of  a:  and,  being 
carried  along,  the  points  P,  P',  are  brought  together 
by  the  spring) ng-back  of  the  hand.  The  length  of 
contact  depends  on  tlie  width  of  the  point  P,  and  may 
be  varied  at  pleasure.  The  circuit- wire;*  are  led  from 
the  works  of  the  clock  and  the  threaded  ring  respec- 
tively, and  may  be  provided  with  suitable  binding- 
posts  outside  the  clock.  As  the  ring  C  runs  clear 
around  the  dial,  a  platinum  point  may  be  inserted 
anywhere  in  Its  circumference;  so  that  any  number 
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of  signals  may  be  made  during  the  hour,  or  those  al- 
ready set  may  be  easily  chat»ged.  The  nnts  e  on  the 
threiwled  wire  not  only  insure  a  good  metallic  cimtaet 
with  the  platinum  point,  but  aid  materially  in  its  ad- 
justment for  a  given  time  of  contact.  The  device  Is 
simple,  in  that  it  requires  no  great  delicacy  of  work- 
manship  in  Us  con>truction,  and  is  of  such  a  form 
that  almost  any  clock  will  receive  it  without  change. 

H.  W,  Pknnock. 

Deafness  in  ^^hite  cats,  and  statistica  of  deaf- 
ness and  epilepsy  In  America. 

In  my  letter  of  the  4th  inst.  {Science,  iii.  171)  I 
drew  attention  to  the  remarkable  fact,  that  wbit4>eats, 
if  they  have  blue  eyes»  are  almost  always  deaf. 

Darwin,  In  his  book  on  *  AnimaU  and  pbints  under 
domestication/  attributes  the  peculiarity  to  a  slight 
arrest  of  development  in  the  nervous  tivsfjem  in  con- 
nection with  the  sense-organs.  He  tliinks  there  is 
nothing  unusual  in  the  relation  of  blue  eyes  and 
white  fur;  but  In  regard  to  the  deafness^  be  says  (U« 
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**  Kittena,  dniins  the  firat  nine  daya,  whlUt  their  eyea  are 
elos«d,  appear  to  bt  wmpUUly  deaf.  1  have  made  a  great  clanir- 
ing  nolM;  with  a  poker  and  ahovcl  cIom  to  tholr  heada,  both  when 
aiileep  and  nwuke,  wilhoat  producing  any  effuct.  The  trial  muat 
not  be  made  by  ahouting  cloae  to  their  ear«;  for  they  are,  even 
when  a«lecp,  extremely  sensitive  to  a  breath  of  air.  Now,  as 
long  art  the  eyes  continue  closed,  the  Iris  is  no  doubt  blue ;  for,  in 
all  kittens  which  I  have  seen,  this  color  remains  for  aorae  time 
after  the  eyelids  open.  Hence,  If  we  suppose  the  development 
of  the  organs  of  sight  and  hearing  Ui  be  arrewted  at  the  stage  of 
the  closed  eyelids,  the  eyes  would  remain  jiermanently  blue,  and 
the  cars  would  be  Incapable  of  perceiving  sound;  and  we  should 
thurt  understand  this  curious  case.  Ai«,  however,  the  color  of 
the  fur  is  determined' long  before  birth,  and  as  the  blueness  of  the 
eyes  and  the  wbitenchs  of  the  fur  are  obviously  connected,  we 
muxt  believe  that  some  primary  cause  acts  at  a  much  earlier 
period." 

Darwin' rt  conclusion  is  supported  by  a  remarkable 
case  recorded  in  France  by  Dr.  Sichel  (Annalen  nc. 
nat.,  ZooL  3d  series,  1*47,  viii.  230),  in  wliicli  tlie 
iris,  at  the  end  of  four  months,  began  to  gmw  dark- 
colored,  and  then  the  cat  first  betjan  to  hear! 

In  the  human  race,  also,  while  it  is  exceedingly 
problematical  how  far  congenital  deafness  is  asso- 
ciated with  a  deficiency  of  coloring-matter  in  the  ^kin 
and  hair,  it  appears,  acconling  to  Darwin  ('Animals 
and  plant!»  under  domestication,*  ii.  322),  tliat  some 
relation  exists  between  various  affection;*  of  the  eyes 
and  ears. 

He  states  thatLlebrich  found,  upon  examining  the 
eyes  of  241  deaf-mutes  in  Berlin,  that  no  less  than 
fourteen  suffered  from  the  rare  disease  called  pigmen- 
tary- retinitis.  He  also  states,  upon  the  authority  of 
Mr.  White  Cooper  and  Dr.  Earle,  that  color-blindness 
is  often  associated  with  a  corresponding  inability  to 
distinguish  musical  sounds.^ 

I  have  already  shown  that  the  census  returns  for 
1880  indicate  that  the  proportion  of  deaf-mutes  among 
our  colored  population  is  much  less  than  among  the 
whites;  but  private  inquiry  at  the  ceiusus  bureau 
seems  to  show  that  the  proi>ortion  of  cunijeuitatly 
deaf  among  the  colored  deaf-mutest,  instead  of  being 
less,  is  very  much  greater,  than  among  the  white  deaf- 
mutes. 

Of  19,475  white  deaf-mutes,  H),7:>8  (or  ;V)  ytor  cent) 
were  stated  to  have  been  born  deaf,  and  8,737  (or  45 
per  cent)  were  returned  as  deaf  from  disonst^  or  ac- 
cident: on  the  other  hand,  of  1.701  colored  deaf- 
mutes,  1,:W1  (or  no  less  than  74  i>er  cent )  were  reported 
as  congenitally  deaf,  and  only  45i)  (or  2(i  per  cent)  as 
deaf  from  disease  or  from  accidental  i\iuses. 

By  the  kindness  of  Gen.  Seaton,  I  am  enabled  to 
give  the  following  unpublished  figures  from  the 
census  returns  bearing  upon  the  iK>int :  — 

y umber  nf  deaf-mutes  in  the  United  Statin,   tiring 
June  1,  1880,  arrantjed  nccordintj  tn  race  and  **rx. 


Colored. 

Foreiirn 
while. 

Native 
white. 

Total. 

CAUSES  OF 
UEAPNESl. 

i  1 

1 

il 

Congenital    .     .     . 
Ii\jury  tu  ear    .     . 
IMi^ease  of  ear  .     . 
Other  diseases.    . 
Miscelluneous  .    . 
Not  stated    .     .    . 

714   5ST 

7-     5 

178   147 

73     28 

54'>   444 

ft     •: 
10     7 

30«i   2.V2 
SI      77 

214 

4.172 

610 

4,,V2*> 
17 

16*) 
3,3(>S 

423 

6.4^^  .'...Vil 
4l»         21 

221  181 
4.ft.-.«   3,767 

ICA  :>2S 
0,3^\t  ft,26:» 

Totals  . 


1 970   772    900   7^2     9.24li    8,494    18,567  l-Vlll 


In  my  former  communication  I  qnotad  frtm 
Lawson  Tait*8  paper  on  'Deafness  in  white 
(Nature,  zziz.  1(M)  the  following  reniArkAble  1 
ment:  "  Every  kind  of  white  animal  I  have  ke] 
a  pet  has  proved  to  be  the  subject  of  epilepsy ;  an 
association  is  suggestive,  when  we  are  toldy  as  I 
been  frequently,  that  the  disease  is  unknown  ai 
negroes.'* 

I  presume  that  Dr.  Talt  must  have  referred  U 
negro  in  his  native  habitat;  for  I  find,  upon  in< 
at  the  census  bureau,  that  epilepsy  appears  to  be 
common  among  the  colored  people  of  America 
among  the  whites.  I  am  indebted  to  the  coartc 
(ien.  Seaton  for  the  following  unpublished  fi| 
from  the  tenth  census:  — 

Percentage  ot  epileptics  in  the  United  State^j  18C 
race  and  sex. 

White  male 004741 

White  female 00876: 

Black  male 00501! 

Black  female 00426* 

Indian  male 00S94! 

Indian  female 00806' 

Chinese  male — 

Chinese  female 020021 

These  results  will  doubtless  be  of  interest  to 
readers.  Alexa2«dbb  Gbaham  Bei 

Washington,  D.C..  Feb.  29, 1SS4. 


>  These  statements  are  taken  from  Mr.  Sedgwick,  in  the 
JifdicocMrurg.rnUv,  Jii\y\lW\,  p.  19S;  April,  1863.  pp.  455 
and  458.  Llebrich  is  qa(»tcd  by  Professor  Devay  In  his  *  Ma- 
riages  conaangulns,*  1802,  p.  110. 


In  a  letter  to  Science  of  Feb.  15,  Prof.  A.  G, 
quotes  from  Dr.  Lawson  Talt,  that  **  eTery  kb 
white  animal  I  have  kept  as  a  pet  has  been  the 
ject  of  epilepsy:  and  the  association  Is  sun 
when  we  are  told,  as  I  have  been  frequency, 
the  disease  is  unknown  amone  negroes.**  lli 
mark  in  regard  to  the  negroes,  I  know,  cannot  1 
tirely  true.  I  am  a  southern-bom  man;  and  I 
seen  a  great  deal  of  negroes  all  my  life,  and  ha 
ways  considered  that  epilepsy  prevailed  among  1 
even  to  a  greater  ext^^nt  than  among  white  p4 
I  can  easily  give  a  number  of  instances  of  Its  i 
rence,  comini;  un<itT  my  own  observation  and 
of  my  friends  to  whom  I  have  mentioned  the  sn 

Georgetown.  n.C,  Feb.  21. 18ftl.  BeHJ.    MiLL 

The  Krakatoa  eruption. 

The  couuiil  of  the  Koyal  society  has  appolr 
committee  for  the  purpose  of  collecting  Uie  yi 
accounts  of  the  volcanic  eruption  at  Krakatoa,  s 
tendant  phenomena,  in  such  form  as  shall  best  pi 
for  their  preservation,  and  promote  their  useful 

The  committee  invite  the  communication  c 
thenticated  facts  resiHH:ting  the  fall  of  pumice  s 
dust,  the  position  and  extent  of  floating  pumic 
date  of  exceptional  quantities  of  pumloe  rei 
various  shores,  observations  of  unusual  dlsturl 
of  barometric  ]in*ssure  and  of  sea-level,  the  pn 
of  sulphurous  VHiu)rs,  the  distances  at  which  ti 
plosions  were  heani,  and  exceptional  effects  d 
and  color  in  the  atmosphere.  The  committee  1 
glad  to  receive,  also,  copies  of  published  papen 
cles  and  letters,  bearing  upon  the  subject. 

(.Correspondents  are  requested  to  be  very  pari 
in  giving  the  date,  exact  time  (stating  wheth^  C 
wich  or  local),  and  |H)sition  whence  all  reooided 
were  observed.  The  greatest  practicable  pradi 
all  these  respects  is  essential. 

All  communications  are  to  be  addressed  to 

G.  J.  STMoaa^ 

Chaimuut  KrakeUom  Ci 

Itoval  society,  Rurllngton  HoiiM, 
London,  Feb.  12, 1884. 


Pkbbdabt  29,  1884.1 
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SxpulAlon  of  vTAtet  from  a  gro^wit&g  leaf. 

My  attention  was  some  time  ago  called  to  an  Inter- 
estiiig  and  reniarkabte  fact  in  connection  with  the 
expulsion  of  water  from  tbe  tip  uf  a  growing  leaf. 
II  U  well  known  that  drops  of  water  are  often  found 
on  the  margins  and  apices  of  growing  leaves.  It  Is 
readliv  observable  in  corn  and  other  grasses  (see 
Sachses  text-book,  p.  (i7rt|:  but  the  phenomenon  to 
which  I  wiivh  now  to  call  atteniion  Is  of  another 
character.     The  circumstances  were  as  follows:  — 

A  lady  had  growing  in  her  house  a  strong  and 
thrifty  Caladiiim  with  three  or  four  large  leaves, 
A  new  leaf  being  rt»ady  to 
expand  alongside  of  an  old 
one,  this  last  was  cut  off 
at  (t  in  ilie  figure.  It  was 
noticed  soun  afterward^  at 
about  half-past  ten  a.m., 
tlial  from  the  apex  of  tbe 
new  leaf  (6)  there  was  be- 
ing shot  outf  for  a  distance 
of  about  an  inch,  a  jet  of 
water,  falling  in  the  shape 
ol  very  line  spray  on  the 
cut  surface  of  the  other 
leaf.  The  jets  were  count- 
ed, and  it  was  found  that 
there  was  a  resiuUr  pulina' 
Hon  itf  rr»  v'  .  '  ndred  and 
^iOhUj  I  -  that  is 

to  say,  ! !  ^  of  water 
were  forced  f rum  the  apex 
of  the  leaf  every  second. 
It  was  observed  from  time 
to  time  until  live  p  m.,  and 
but  little  cessation  of  the 
rate  of  motion  wa^  se**n. 
At  eight  the  next  mortting 
the  pulsations  were  about 
a  hundred  and  twenty  per 

minute;  and  they  gradually  det-rexM^d,  until,  on  the 
third  day,  drops  of  water  won  Id  accumulate  at  the 
apex,  and  be  expelled  with  sonit^  in-  it  a  rate  of 
about  ninety  per  minute. 

It  is  to  this  regular  pulsating  nt  of  the 

water  thai  I  wish  to  call  nttaiuiuu.  1  cannot  find,  in 
any  of  the  books  accessible  to  me^  any  account  of  any 
such  motion  in  the  water  of  plants.  Sachs  does  not 
menrion  h;  and,  if  any  of  your  readers  know  of  the 
mention  of  any  such  motion,  I  should  like  to  know 
where  Ir.  is  to  be  found.  We  know  that  the  exuda- 
tion of  water  from  cut  surfaces,  or  newly-expanding 
leaves,  Is  often  caused  by  the  taking-away  of  an 
evaporntin^  surface  (say,  a  large  leaf)  while  the  root  is 
stll'  '  '  ii'4alargc  amourit  of  ujoisture  fmm  the 
s«*i  is's  text-booic.  p,  «iSi»):  but  why  this  pul- 

sati;.-  ...  .  iiicnt?  There  can  be  no  doubt  as  to  the 
accuracy  of  the  observation,  as  it  was  Keen  by  several 
persons  Ix^sides  the  owner  of  the  plant.  Prof.  J- 
W.  Lloyd  of  this  city  has  informed  me  that  some 
yearti  ago  he  mnile  the  same  observation »  but  he  has 
not  been  able  to  give  me  an  exact  statement  as  to 
what  Cook  place. 

JasjcTH  F.  James. 

Ctac.  toe.  nftt.  hlvi.,  OlnelnoAti,  O. 


(This  Interesting  phenomenon  has  been  descrilHHl 
by  M  us  set,  who  !«tJtt4*s  that  water  was  forced  from 
the  leaf-tips  of  Colociisla  antlquonim.  another  plant 
of  the  Aroid  family,  with  «uch  force  that  the  jot  was 
three  Inches  and  three-<)uarters  high    (Compten  ririi- 


duM,  1865,  683).    Pi^fessof  Pfeffer,  to  whom  we  ore 

indebted  for  this  reference,  call*  attention  to  a  sin- 
gular communication  by  Munting  (l*i72),  who  de- 
scribes the  emission  of  a  fine  stream  of  water  from 
the  leaves  of  certain  Aroideae,  resembling  a  foun- 
tain.} 

A  fldetitific  swindler. 

A  few  weeks  ago  a  man  cailing  himself  N,  R. 
Taggart,  and  claiming  to  be  a  member  of  the  Ohio 
geological  survey,  visited  Philadelphia.  He  called  on 
the  principal  scientific  men  of  this  city,  and  attended 
one  of  the  regular  meetings  of  the  Academy  of  natu- 
ral sciences.  He  seemed  to  have  an  extended  ac- 
quaintance with  scientific  men  all  over  the  country, 
talked  very  glibly  about  fossils,  and  claimed  to  be 
preparing  a  report  on  the  Productidae  for  the  Ohio 
survey.  Me  is  about  five  feet  eight  inciies  in  height, 
a  hundred  and  sixty  pounds  in  weight,  heavy  set, 
heavy  featured,  with  light  hair,  and  rather  deep-set 
^es,  shabbily  dre«ised,  and  wore  an  old  gray  overcoat. 
He  had  an  adroit  way  of  ingratiating  himself  into  the 
confidence  of  Ins  intended  victims;  and  then,  if  he 
could  not  steal,  he  would,  under  some  plausible  pre- 
text»  borrow  valuable  books  or  specimen?*  to  take  to 
hia  hotel,  and  fork^et  to  return  them.  His  victims 
are  to  be  found  scattered  all  over  the  country.  In 
New  Tork  he  was  E.  D.  Strong  of  Fort  Scott,  Kan., 
and  claimed  to  be  employed  by  the  Kansas  Pacific 
railway  to  collect  statistics  of  coal  production.  In 
West  Philadelphia  he  gave  his  address  a*t  E.  Douglas, 
Columbus,  O.,  member  of  the  istate  survey.  In  Au- 
UurUj  N.y.,  he  was  a  deaf-mute»  under  the  name  of 
E.  D.  Whitney,  U.  S.  geologist,  Denver,  Col.  There 
he  obtained  a  large  ouantity  of  valuable  books  and 
fossils  from  the  family  of  Professor  Starr,  In  the  ab- 
sence of  Uie  owner.  In  Harrisburg,  ChambersburK, 
Columbus,  and  Indianapolis  he  was 'a  deaf-mute.  He 
swindlerl  t^'-  '  *  vpologisi  of  Indiana  out  of  over 
a  hundred  ^rth  of  scientific  books.     From 

the  CleveJai  cii\  society's  rooms  he  obtained 

Indian  relit^i  ol  grt-jit  value,  and  in  Cincinnati,  min- 
erals and  fossils  which  he  converted  into  ca^h.  He 
has  been  |)ermitied  access  to  several  museums,  pub- 
lic! and  private,  from  which  be  has  succeeded  in  ab- 
stracting valuable  specimens,  and  sold  them.  Any 
information  in  regard  to  the  real  name  and  residence 
of  this  man  is  much  to  be  desired, 

F.  V.  Haydbn. 


AN    INTERNATIONAL    SCIENTIFIC   AS- 

SO  CI  ATI  ON. 

The  coming  of  the  British  asaocnation  iu 
August  next  to  this  continent  to  hold  its  meet- 
ing will  result,  it  is  hoped ^  in  bringing  the 
scientific  representatives  of  two  groat  nations 
twice  together,  —  once  at  Montreal ;  and  later, 
again,  at  Philadelphia,  The  interest  felt  in 
theae  two  gatherings  is  very  gi^eat,  and  rapidly 
increasing  as  tbe  time  approaches  for  their 
occurrence.  It  is  realized  that  tkey  will  be 
very  important  and  delightfuL  Both  meetings 
will  be  international  in  character ;  and  the 
pleasant  anticipations  formed  in  regard  to  them 
suggest  the  advisability  of  establishing  some 
permanent    organization    which    may    instue 
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the  recurrence  of  similar  opportunities  in  the 
future. 

There  are  many  persons  who  have  long 
wished  tliat  an  international  scientific  associa- 
tion should  be  formed,  where  those  of  similar 
pursuits  could  meet  one  another,  and,  as  it 
were,  exchange  thought  between  the  nations. 
All  acknowleilge  that  the  chief  value  of  the 
large  general  associations  lies  in  the  stimulus 
of  jMirsonal  intercourse  and  discussion ;  and 
this  would  doubtless  apply  still  more  decidedly 
to  an  international  societ}*.  The  principal  pur- 
pose of  its  meetings  would  be,  we  doubt  not, 
to  secure  that  stimulus. 

An  international  scientific  association  would 
necessarily  be  largely  Euroi)ean,  and  Ameri- 
cans would  have  to  cross  the  ocean  to  attend 
its  sessions.  But  with  our  habits  of  active 
travel,  this  necessity  cannot  be  thought  likely 
to  prove  a  serious  obstacle  to  our  active  par- 
ticipation in  the  association  ;  which  might,  too, 
at  some  time,  be  induced  to  follow  the  exam- 
ple of  the  British  association,  and  meet  upon 
our  side.  Perhaps  no  opportunity  will  soon 
recur  so  favorable  for  the  formation  of  the 
suggested  association  as  the  meeting  at  Phila- 
delphia, and  it  seems  very  possible  that  the 
initiative  may  be  there  taken.  The  two  Eng- 
lish-speaking races  can  then  act  in  concert, 
and,  by  a  double  appeal,  more  easil}'  achieve  the 
result  than  either  could  alone.  America  takes 
no  share  in  the  international  complications 
which  agitate  tLurope,  and  is  therefore  a  friend 
with  all,  and  might,  on  that  account,  the  more 
readily  inaugurate  such  a  general  movement. 

Some  limitation  would  necessariU'  be  made 
upon  the  membership  of  the  body  suggested, 
confining  it,  iK»rhaps,  to  original  investigators. 
It  is  a  question  how  far  the  indiscriminate 
presentation  of  scientific  communications  could 
be  made  feasible  ;  for,  if  the  whole  of  the  an- 
nual additions  to  science  were  to  be  present- 
ed, the  association  would  sit  the  entire  year. 
Obviously  some  restiietions  are  requisite  :  their 
character  must  be  decided  by  discussion  and 
experience.  Thus,  formal  addresses  ui>on 
special  sul)jects,  or  discussions  limited  to  speci- 
fied topics,  might  serve  tlu*  purpose  :  or  it  might 
be  considered  wise  to  follow  the  example  of 
the  new  Society  of  naturalists,  which  devotes  its 
attention  to  the  ways  and  means,  the  practical 
technique,  rather  than  the  results,  of  science. 
We  hope  thnt  the  plan  we  have  briefi}-  indicated 
will  meet  at  least  with  consideration,  and 
awaken  discission,  so  that  it  can  be  ascertained 
whether  it  oight  to  be  pursued  farther.  It  is 
too  earh*  ydt  to  venture  upon  any  definite 
proposals.      \ 


THE    ALASKA    MILITARY  RECONNOIS- 
SANCE  FOR  188S.^ 

Leaving  Tahk-o,  the  Yukon,  for  the  first 
time,  assumed  something  of  a  riparian  air,  the 
draining  river  being  nine  miles  long.  It  is 
from  three  hundred  to  four  hundred  yanis  in 
width,  very  swift,  and  the  first  part  of  its  course 
full  of  rocks  and  great  bowlders,  that  make  its 
navigation  hazanious  for  even  a  stanch  raft. 
On  its  right-hand  bank  stood  a  roughly  built 
Tahk-heesh  house,  the  only  one  on  this  part 
of  the  Yukon  River  for  hundreds  of  miles  on 
either  side ;  and  even  it  was  deserted.  The 
next  lake  was  nearly  thirty  miles  long,  and 
appreciably  wider  than  those  through  which 
we  had  sailed.  I  called  it  Lake  I^Iarsh,  alter 
Professor  Marsh  of  Yale  college. 

I  have  spoken  of  a  great  number  of  glaciers 
that  were  constantly  encountered,  and  the 
white  condition  of  the  water  emanating  fh>m 
them.  In  Lake  Marsh  the  water  near  the 
shores  was  very  shallow,  owing  to  large  de- 
posits of  this  fine  glacier  mud ;  and  we  often 
found  it  imix)ssible  to  get  much  nearer  the 
beach  than  sixty  to  eighty  yards,  although 
our  craft  drew  less  than  two  feet  of  water. 
When  a  high  wind  lashed  the  lake  into  waves, 
these  mud  deiK>sits  gave  a  clear-cat  outline 
between  the  whitened  water  within  their  ex- 
terior edges  and  the  deep  blue  water  beyond, 
that  showed  in  many  places  an  extension  of 
the  deposits  of  four  hundred  to  five  hundred 
yaiils  from  the  beach.  It  is  ix)ssible  that  the 
stages  of  water  may  vary  in  Lake  Marsh  at 
dilfcRMit  seasons  sufficient  to  lay  bare  these 
mud-banks,  or  cover  them  so  as  to  be  navi- 
gable for  small  boats ;  but  there  seemed  to 
be  a  wonderful  uniformity  in  the  depth  of  the 
water  over  these  banks  in  every  part  of  the 
lake,  being  about  eijiliteen  inches.  Through 
this  tenacious  mass,  that  even  threatened  to  pull 
off  our  rubber  boots,  we  would  have  to  carrj' 
our  camping-material  each  evening  as  we  went 
into  camp,  and  each  morning  as  we  luoke  it 
for  our  departure.  The  ti-ees  on  the  hill-i  over- 
looking the  lake,  as  hail  been  often  noticed 
before  on  the  up^x^r  waters  of  the  Yukon,  all 
leaned  more  or  less  c*onspieuously  towards  the 
north,  or  down  stream,  thus  plainly  showing 
the  prevailing  direction  of  the  stronger  winds. 
Faint  signs  of  terraces  were  still  to  l>o  seen 
on  the  hillsides :  but  they  were  lower,  ni'arer 
together,  and  not  so  well  marked  as  on  Lake 
Nares.  The  level  ridges  on  the  eastern  hills 
were  still  covered  with  the  luxuriant  yellow 
grass  of  last  3'ear's  growth,  and,  as  we  viewed 
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them  from  the  lake,  turned  one's  thoughts  to 
the  stubble  fields  of  grain  in  temperate  climes. 
On  the  28tli,  on  Lake  Marsh,  a  spirited  rain 
and  thunder  shower  lasted  from  12.45  p.m.  to 
2.15  P.M.,  and  is,  1  believe,  the  first  thunder- 
storm recorded  on  the  Yukon,  it  being  unknown 
on  the  lower  river,  according  to  all  aeeouDts. 
It  brought  us  a  head  wind  ;  and,  after  dying 
out,  a  favorable  breeze  sprang  up,  and  kept  us 
gfoing  until  12..30  next  morning,  so  essential 
VSL8  it  for  us  to  take  advantage  of  all  favorable 
wind.  At  midnight  it  was  so  light,  however, 
that  but  one  star  could  be  seen  in  the  un- 
cbaded   sky, — the   planet  Venus.     For  the 


antil  its  current  settled  the  matter  by  carry- 
ing us  into  the  proper  channel.  This  channel 
much  more  closelj"  resembled  some  of  the 
streams  in  temperate  climes  than  any  we  had 
met.  Its  flankijjg  hillsides  of  rolling  ground 
were  covered  with  spruce  and  pine,  here  and 
there  breaking  into  pleasant-looking,  grassy 
prairies,  while  its  own  valley  was  densely 
wooded  with  poplar  and  willows  of  several 
varieties.  These  latter,  in  fact,  encroached 
so  closely  upon  the  very  water's  Cilge  in  such 
impenetrable  confusion  that  camping-places 
were  hard  to  find,  unless  a  spur  from  the  hills, 
covered  with  evergreens,  wedged  its  way  in  on 


UAKn   B£KNKTT   FBOM  PAVkU   iukilAOZ. 

Iron-capped  mountaliu  on  the  tight,  eovertd  wftb  fog. 


.first  time  bathing  was  possible  in  the  lakes, 
|«lthatigh  not  pleasant,  except  on  very  warm, 
ill  days. 

The  northern  shores  of  Lake  3Iarsh  are 
eepeeially  flat  and  boggy,  making  our  camps 
very  disagreeable.  Our  rough  mode  of  navi- 
^tion  also  suffered  from  the  ceaseless  banks 
Bf  *'  glacier- mud  *  as  we  approached  its  outlet, 
nost  of  which  was  |>robably  deposited  by  a 
urge  river  (the  McC'lintock  ^)  that  here  comes 
in  from  the  east, — a  river  so  large  that  we 
were  in  sonu*  doubt  as  lo  its  being  the  outlet, 

*  la  lioDMr  of  Vloe>AJmlrfti  8\t  Leopola  AfeCanUKk,  Ruyul 


the  river's  face  to  break  the  continuity  of  this 
barrier  to  a  night's  camping-place.  The  rafl*s 
cordaroj-  deck  of  pine  poles  often  served  na 
for  a  rough  night's  lodging. 

Muskrats  were  plentifhl  in  this  part  of  the 
ri%'er,  and  in  the  quiet  evenings  a  number  could 
be  traced  at  once  by  their  wedge-shai>ed  ripples 
as  they  were  swimming  about.  Small  broods 
of  ducks  were  also  occasionally  noticed,  and 
numbers  of  the  great  American  diver  were 
seen  on  almost  all  the  lakes. 

On  the  Ist  of  July,  with  a  Tahk-heesh  In- 
dian as  a  guide »  we  approached  the  great  rapids 
of  which  we  had  heard  go  much.     An  inspec- 
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tion  of  them  showed  that  they  were  really  quite 
formidable  and  dangerous  for  an}*  sort  of  craft 
whatever.  Nearly  live  miles  in  length,  the  first 
half  or  three-quarters  of  a  mile  is  through  a 
caiion  from  fifty  to  sixty  feet  deep,  where  the 
original  stream  is  contracted  to  one-eighth  or 
one- tenth  its  former  width,  and  through  which 
the  river  fairly  boils.  This  canon,  the  only 
true  one  on  the  Yukon  River,^  is  comjwsed  of 
basaltic  columns,  so  regular  that  they  are  not 
unlike  representations  of  the  Giant's  Causeway 
on  the  Irish  coast.  In  the  centre  of  its  length 
it  exi^ands  into  a  large,  circular,  basaltic  basin 
seventy  or  eighty  yards  ^ide.  or  double  the 
width  of  the  canon  proper ;  and  here  the  water's 
edge  could  be  reached  on  the  west  shore. 
After  leaving  the  canon,  the  channel  expands 
into  a  sheet  of  rushing  rapids,  often  three  hun- 
dred to  four  hundred  yards  wide,  broken  by 
rocky  bars  into  frothy  chutes  full  of  bowlders 
and  foaming  and  bristling  dams  of  lodged  and 
water-logged  timber,  ten  times  more  dangerous 
than  the  canon  itself,  although  not  so  in  ap- 
j)earance.  About  four  miles  of  this  brings  us 
to  the  end,  where  the  river,  again  contracting 
into  a  few  yaixls,  shoots  down  a  cascade  so 
narrow  and  swift  that  the  ascending  banks  of 
rock  are  covered  with  the  nishing  current  that 
falls  over  their  sides  in  sheets,  and  makes  it  a 
veritable  funnel  of  foaming  water. 

Through  this  canon,  rapids,  and  cascade  we 
shot  our  raft  July  2,  losing  the  two  side-logs 
in  a  collision  in  the  canon  with  its  basaltic  col- 
umns, and,  just  below  the  cascade,  hauled  in  for 
repairs,  and  to  redeck  the  raft  with  the  fine 
straight  spruce  and  pine  poles  that  we  here 
found  in  large  quantities,  thoroughly  seasoned 
by  some  fire  that  had  destroy e<l  them  two  or 
three  years  Ijefore.  Like  all  the  C'oniferae 
growing  in  dense  masses,  these  timber  districts 
have  their  periodical  devastations  of  fire  ;  and 
\'ears  after,  the  fallen  timber,  coupled  with  the 
new  growth,  makes  pedestrianism  border  on 
the  impossible. 

A  few  Tahk-heesh  Indians  had  been  em- 
ployed by  us  in  our  labors  around  the  ^liles' 
canon  and  rapids ;  ^  and  I  was  forced  to  con- 
trast their  great  kindness  to  each  other,  and 
especially  to  their  women,  with  the  conduct,  the 
very  reverse,  in  the  Chileats.  These  Chilcats, 
in  tracking  canoes  up  the  Day  ay,  refused  to 
convey  the  loads  of  their  fellows  not  provided 

1  I  mean  by  a  tru^  canon  pno  with  i)erponiliouIar  or  pnic> 
llcnlly  pcrpfndioular  nidvK,  altnuiiKh  fvt*ry  proclpitoUH  and  deep 
valley  in  tlie  wc«t  is  oftcD  calliHl  a  canon.  With  huch  an  under- 
ntandinir,  it  would  bo  Impoasibld  to  tell  whercacauoD  ended  and 
a  valley  commenced.  \ 

s  Named  after  Brevet  Mi^or^'en.  NeUon  A.  Miles.  U.S. 
Army,  commanding  department  p'  Columbia,  In  which  Alaaka 
is  situated. 


with  these  craft,  although  to  have  done  so 
would  have  necessitated  no  extra  labor,  thus 
compelling  the  latter  to  carr}*  their  packs  as 
they  did  over  the  Perrier  Portage.  The^'  would 
not  even  ferry  them  over  the  swift  Dayay, 
forcing  them  into  long  detours  or  perilous  cross* 
ings  up  to  their  middle  in  the  rapids.  Even 
in  cases  of  sickness  they  would  do  nothing  for 
their  comrades,  unless  compensated  by  a  part 
of  the  payment. 

Grayling  were  caught  in  large  numbers  in 
and  around  these  rapids,  some  four  hundred 
to  five  hundred  being  secured  by  the  party. 
They  were  also  caught  in  straggling  numbers 
from  Lake  Bove.  until  White  River,  below  old 
Fort  Selkirk,  was  reached.  Moose  and  cari- 
bou (woodland  reindeer)  tracks  were  abun- 
dant, but  no  animals  seen :  and  the  dense 
swarms  of  mosquitoes  were  amply  suflScient 
to  convince  an}'  one  that  the  tracks  of  an  an- 
imal were  the  "only  part  that  could  remain  in 
the  country  during  this  part  of  the  3'ear. 
These  i>est8,  coupknl  with  the  gnats,  were  the 
greatest  discomfort  that  the  party  was  called 
on  to  bear ;  and  there  was  no  cessation  from 
them  the  whole  length  of  the  river,  although 
the  upper  part  was  much  the  worst.  The  dense 
smoke  of  the  camp-fire  was  always  crowded 
with  the  party  whenever  the  wind  was  not  blow- 
ing, and  meals  were  eaten  under  mosquito-bars 
for  protection.  From  the  time  the  snow  is  half 
otr  the  ground  until  the  first  severe  frost  comes, 
no  one  disputes  the  valley  with  them.  Dogs 
have  been  known  to  be  killed  by  them ;  and, 
after  two  or  three  months  of  the  closest  inter- 
course with  them,  1  was  willing  to  believe  the 
Indian  stories  that  they  even  slay  the  brown 
and  grizzly  bear  of  these  regions.* 

I  noticed  that  a  Tahk-heesh  Indian,  in  ar- 
ranging his  head  and  breast-band  for  a  load, 
pulled  the  former  forward  until  taut,  and  the 
latter  just  far  enough  beyond  to  allow  the 
width  of  his  hand  between  them,  when  they 
were  considered  adjusted.  I  had  also  noticed 
this  among  the  Chilcats. 

One  evening,  about  eight,  wliile  encamped 
some  four  hundred  or  five  hundivil  yards  be- 
low the  cascades  in  the  Miles'  rapids,  we  could 
hear  dull,  heavy  concussions  in  single  blows, 
at  interv.nls  of  every  two  or  three  minutes. 
It  was  noticed  by  more  than  one,  and  thought 
b}'  some  to  be  possibly  distant  thunder,  al- 
though it  sounded  strangely  unlike  that  noisy 

t  Thi»  sutement  la  aiwerted  tun  a  fact  by  Kome  In«llan«  and 
white  tradern.  who  slate  that  the  bear,  in  t^'^.p.1^*in«  ujion  a 
swampy  habiution  of  roo«qiiltoe«.  imncad  i»f  htokimr  safety  Iq 
flight,  rears  upon  his  hiiid-quartont.  and  AitlitK  thorn  bear-fa»hloii« 
until  his  eyes  are  elosed  by  ibelr  repeaU>d  atucks,  when  starvaUon 
Is  the  roaf  cause  of  deaUi. 
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element;  and  the  sky,  too,  was  cloudless.  A 
Vf'ry  light  series  of  eartbqimke-sljocks  also 
seemed  a  poor  theoi'y ;  und  tiiere  was  but  little 
left  to  attribute  it  to,  except  ibe  cascades, 
which,  I  believe,  have  beeu  known  to  cause 
earth^trembliogs  and  analogous  phenomena. 

About  noon  on  the  »5th  of  July  we  passed 
the  Tahk  Kiver  (Tahk-heen-a  of  Ihe  Indians) 
coming  in  from  the  west,  and  which  is  prob- 
ably two- thirds  the  size  of  the  Tahk-heesh, 
as  the  Indians  call  the  Yukon  proper.  While 
the  former  river  is  the  smaller,  its  bed  and 
valley  apparently  determine  the  general  c!mr- 
acteristics  of  the  stream  farther  on,  the 
Yukon  here  noticeabU'  changing  from  high 
bold  blulTa  of  clay  to  lower  shores  wooded  to 
the  water's  edge.  The  last  of  the  chain  of 
lakes  was  reached  the  same  day,  and  we  were 
prevented  from  taking  advantage  of  a  good 
wiod  by  a  three- hours*  detention  on  a  sand- 
bar thai  the  river  had  matle  almost  entirely 
across  its  mouth.  This  lake  was  called  by  the 
Indians  Kluk-tas-si ;  and,  as  it  was  one  of  the 
verj*  few  pronounceable  Indian  names  of  this 
section  of  the  country,  I  retained  it,  although 
it  is  possible  that  this  may  be  the  Lake  La- 
bai^e  of  some  books,  the  fact  that  it  is  the 
first  lake  above  old  Selkirk  being  the  only  data 
in  its  favor,  while  its  relation  to  other  impor- 
tant |K>ints  are  equally  against  it.  Like  Lake 
Marsha  it  is  full  of  mud-banks;  its  emerging 
waters  being  clear,  while  its  incoming  supplies 
are  loaded  with  deposit.  So  full  of  these  is 
Kluk'tas-si.  and  so  much  more  contracted  is 
the  water-way  through  them,  that  I  think  we 
were  able  to  detect  a  sHght  cun-ent  when 
making  our  way  along  in  the  blue  water. 
This  was  especially  noticeable  when  the  wind 
died  dovYn  to  a  calm.  Despite  all  this,  Kluk- 
tas-si  was  better  for  making  landings  on  its 
shores  than  Marsh.  It  seems  that  it  must  be 
a  mere  matter  of  short  geological  time  when 
these  lakes  will  be  filled  by  deposits,  and 
converted  into  limited  parts  of  the  river-  Such 
ancient  lakes  are  noticeable  in  the  course  of 
the  great  stream  farther  on.  The  west  bank 
of  the  last  lake  is  very  picturesque  about  four- 
teen or  fifteen  miles  from  its  entrance,  where 
large  towers  of  red  rocks  throw  up  their  con- 
spicuous flanks  on  what  seems  to  be  a  well- 
marked  island,  but  winch  is  really  a  part  of 
the  mainland,  our  Indians  assured  us.  Here, 
also,  comes  in  a  river,  say  the  same  authorities, 
abounding  in  banks  of  the  same  material,  and 
called  by  them  the  Red  River.  The  fi-equency 
of  this  name  in  geographical  nomenclature 
was  sufficient  reason  to  abandon  it ;  and  I 
named  the  rocks  and  river  (the  latter  we  never 


saw)  Richthofen  rocks  and  liver,  after  FreiheiT 
von  Richthofen  of  Bonn,  well  known  in  geo- 
graphical science.  The  right  bank  seems  to 
be  made  of  rounded  hills  of  gray  limestone, 
being  picturesquely  striped  with  the  foliage  of 
the  dark  evergreens  growing  in  the  ravines-  A 
number  of  salmon-trout  were  caught  in  this 
last  lake  (the  first  one  was  secured  in  Lake 
Bove),  the  largest  of  which  weighed  over  eight 
ixiunds,  the  limits  of  our  pocket  fish-scales. 

On  the  lull,  at  10.30  a»m.,  we  bade  adieu 
to  lake  navigation,  our  hearts  much  lighter 
for  the  fact.  That  same  day  we  saw  u  grizzly 
or  immense  brown  bear,  whose  rapid  departure 
gave  us  very  little  chance  for  close  inspection. 
Our  Indians  say  in  regard  to  the  scarcity  of 
game,  that  the  moose  and  caribou  follow  the 
snow-!iue  as  it  retreats  up  the  mountains  in 
the  spring  and  summer ;  also  that  the  moose 
do  not  buiM  *  yards'  in  the  winter,  as  in 
Maine  and  the  Canadian  provinces.  On  the 
same  day  we  passed  the  mouth  of  the  New- 
berry River  (after  Professor  John  S,  dewberry 
of  New  York),  coming  in  from  the  east,  about 
a  hundred  and  tweuty*five  yards  wide  ;  and  the 
Yukon  at  once  became  very  much  deci)er, 
swifter,  and  the  water  of  a  darker  hue,  show- 
ing that  the  Newberry  draijied  a  considerable 
amount  of  'tundra*  land,  or  land  where  the 
water,  saturated  with  the  dyes  extracted  from 
dead  leaves  and  mosses,  is  prevented  fix)m 
clarifying  itself  by  percolating  through  the  soil, 
by  an  impervious  substratum  of  ice,  and  is  car- 
ried otf  b)'  superficial  drainage  directly  into 
the  river-beds.  Forty  miles  farther  on,  meas- 
ured along  tlie  stream,  comes  in  the  D*Abba- 
die,^  over  a  hundred  and  fifty  yards  wide  at 
its  mouth,  and  said  to  bt?  over  two  hundred 
and  fifty  miles  in  length.  It  notes  an  impor- 
tant point  on  the  Yukon  River  as  being  the 
place  at  which  gold  in  placer  de[>osits  com- 
mences. From  the  D'Abbadie  to  the  very 
mouth  of  the  great  Yukon,  a  panful  of  ^  dirt' 
taken  from  almost  any  bar  or  bank  with  any 
discretion,  will,  when  washed,  give  several 
'  colors,*  to  use  a  miner's  phrase.  Another 
forty  miles,  and  the  Daly  River  comes  in  from 
the  east,  forming,  with  the  NewbeiTy  and 
D'Abbadie,  a  singular  triplet  of  almost  similar 
rivers.  The  last  I  have  named  after  Chief- 
Justice  Daly  of  New  York,  a  leading  patron 
of  m}^  Franklin  search  expedition. 

The  prevalence  of  the  larger  rivers  to  the 
east  showed  this  to  be  the  main  drainage  ar 
of  the  upper  Yukon,  a  rule  broken  only  by  < 
Nordenskiold  River  coming  in  from  the  wes^ 

*  M.  Antoino  D'Abbftdlc,  nunbre  do  I'liiAfciial  de  Fnuio*, 
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Thtr  only  cftfiou,  snd  head  of  ttavl^tJon,  on  the  Yukoo,  1^6  mUis*  trom  Apbooti  mouth* 


fifly  nulfiS  b<?yontl  the  Daly,  and  Uk-  jx^er  of 
any  of  the  three.  We  passed  its  mouth  the 
11th,  and  that  same  day  our  Indians  told  us 
of  a  [)erilou9  rapid  ahead  that  the  Indians  of 
the  country  sometimes  shot  with  their  small 
rafts ;  but  they  felt  very  anxious  in  regard  to 
our  verj^  bulky  aud  clumsy  one  of  forty-two 
feet,  as  there  were  some  sharp  bends  to  make. 
Reaching  the  rapid  on  the  12th,  I  found  it  to 
l»e  a  contraction  of  the  river-bed  into  about 
one-half  its  usual  width  of  five  htmdred  to 
seven  hundred  yards,  and  further  impeded  hy 
a  number  of  massive  trap  rocks,  thirty  to  forty 
feet  high,  lying  directly  in  the  channel,  ami 
really  converting  it  into  three  or  four  welK 
marked  chaunels,  the  second  one  from  the  east 
being  the  usual  one  used  by  the  Indians,  but 
rejected  by  us  on  account  of  a  rsecessary  sharp 
turn.  We  essayed  the  extreme  right-hand  pas- 
sage, although  running  waves  three  and  four 
feet  high  were  seji^n  in  its  boiling  current,  but 
still  the  straightWt,  and  therefore  thc^  best. 
On  these  rocks  idbuTncrab!e  numbers  of  ^^^[[9 
had  sought  a  breWing-gronnd,  safe  fvnni  1I! 
intrusion^  and  salntcfl  us  with  a  p*  1 

of  sereamingB  as  w4i'>^'shed  by.     Thi- 
right-hand  channel  trough  which  we  itbot.  1 
believe  could  be  asApiided  by  a  river-steamer 
with  a  steam  windlspfli  u  sharp  bend  in  the 


river-bank  giving  a  short  and  secure  hold  :  nij*L 
if  I  am  right  in  my  conjectures.  Miles'  Canon 
and  rapids  mark  the  bead  of  navigation  on 
the  Yukon  for  very  light-draught  but  powerful 
river-boats,  or  a  total  navigable  distance  of 
eighteen  hundred  and  sixty-six  miles  from  the 
Aphoon  mouth.  I  named  Uiis  pictiu*eftque  lit- 
tle rapid  alter  Dr,  Henry  Kink  of  Copenhagen, 
a  well-known  Orcenland  authority. 

Allcr  the  Yukon  receives  the  ninny  large 
rivers  I  have  noticed,  it  swells  out  into  quile 
formidable  proportions,  interspersed  with  many 
islamls.  all  of  which  arc  »o  loaded  with  great 
piles  of  drift wooti  on  their  upper  ends,  that, 
when  in  one  of  these  archipelagoes,  the  sceoa 
up  and  down  the  river  is  quite  different.  The 
river  also  becomes  very  tortuous  in  many 
places  ;  and  at  the  mouth  of  the  Norden&kiold 
a  0(mj*[)icuou8  bald  butte  could  be  seen  dii  ecrtly 
in  frtmt  of  our  rail  no  less  than  seven  times, 
on  as  many  iliUbrent  stretches  of  the  river, 
I  called  it  'rantalus  Buttr  on  the  map. 

The  day  we  shot  the  Kiuk  Kapids  we  aUo 
saw  our  Hrsi  moose  ploughing  ihrtiugh  the  wil- 
low-brush like  a  hurricane  in  liis  endeavors  to 
escape, — an  undertaking  in  which  he  was  sue* 
cessful.  That  same  night  wc  camped  near  thi* 
first  Indian  village  we  had  met  on  the  nver» 
and  even  it  was  deserted.     It  ifl  called  Kit^- 
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ah-gon  (meaning  the  place  between  high  bills), 
consists  of  one  log  house  about  eigliteen  by 
thirty^  and  a  score  of  the  brush  houses  usual 
in  this  country ;  that  is,  three  main  poles, 
one  mUL'h  longer  than  the  rest,  and  serving 
85  a  ndge-i)oIe  on  which  to  pile  evergreen 
brush  to  complete  the  house.  This  brush  is 
sometimes  replaced  by  the  most  thorougUlj 
ventilated  reindeer  or  moose  skin,  and  in  rare 
cases  by  an  old  piece  of  canvas.  Such  are 
the  almost  constant  habitations  of  these  abject 
creatures.  In  the  spring  Ktt'-ah-gon  is  de- 
serted by  the  Indians,  who  then  ascend  the 
river  with  loads  so  light  that  they  can  l>e  ear- 
ned on  their  backs.  By  the  close  approach  of 
[  winl<!r-tirae  they  have  worked  so  far  away, 
MK^cumulating  the  Uttle  salmon,  moose,  black 
E>ear,  and  caribou*  on  which  they  are  to  subsist, 
Ihat  tliey  build  a  liglit  ralY  from  the  driltwood 
on  the  islands,  and  Uoat  down  to  live  in  squalor 
through  the  winter.  These  rafts  are  almost 
their  sole  means  of  navigation  from  Miles' 
Canon  to  Fort  Selkirk,  ami  the  triangular 
houses  almost  their  only  abodes ;  and  all  this 
in  a  country  teeming  with  good  enough  timber 
for  log-houaes,  and  plenty  of  birchbark  for 
canoes.  Kit'*ah-gon  is  in  a  beautiful  large 
valley,'  as  ita  name  would  impart ;  and  I  was 

>  Von  Wlkxek  vntle^Ti  ftft«r  Omf  von  Wil«*ck  of  VieniuL. 


surpiised  to  see  it  drained  by  so  small  a  sti-eam 
as  the  one,  but  ten  or  flfleen  yards  wide,  which 
goes  out  at  its  foot.  Its  proximity  to  the 
Pelly  forbids  its  draining  a  great  area,  5*ct  its 
valley  is  much  the  more  conspicuous  of  the 
two.  Photographs  of  it  and  adjacent  scenes 
on  the  river  were  secured  before  departing, 
and  a  rough  *  prospect '  in  the  valley  showed 
'  color '  enough  to  brighten  the  hopes  of  some 
enthusiastic  miner  for  somctliing  he  would 
prize  moix*  highly. 

From  Kit'-ah-gon  to  old  Selkirk  is  but  a 
little  over  twenty  miles  ;  and  the  river  is  so  full 
of  islands  in  many  places,  that  for  long  stretches 
we  could  hardly  see  holh  banks  at  a  time.  This, 
1  tliink,  is  one  of  the  ancient  lakes  to  which  I 
have  alluded,  although  the  report  of  a  profes- 
sional geologist  would  be  needed  to  settle  such 
a  matter,  I  wan  very  anxiuus  to  determine  the 
relative  sizes  of  the  two  rivers  that  joined  just 
above  Selkirk,  as  upon  this  determination  rested 
whether  the  Pelly  or  the  Lewis  River  of  the 
ulil  lludsou-bay  traders  was  the  Yukon  proper  ; 
and  I  was  fully  prepared  to  make  exact  meas- 
urements, soundings,  rate  of  current,  and  other 
data  if  necessary,  to  settle  the  point.  This  wa« 
only  needed  in  a  rough  manner,  however,  as 
the  preponderance  of  the  Lewis  liiver  was  too 
evident  to  require  any  exactness  to  confirm  it. 


rXDIAN   rtT.I.AOIC   oV   KIT<^An«430N   IM  Tini  TOM   WIt.CltlK  TALLBT- 

It  \p  ilv^vno^l  lo  tumaner,  fttjtl  oocQpled  to  winter. 
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The  ratio  of  widths  is  about  five  to  three,  with 
about  the  ratio  of  five  to  four  iu  depth ;  the 
latter,  however,  being  a  very  rough  approxi- 
mation. At  old  Fort  Selkirk  nothing  but  the 
chimneys,  three  in  number,  are  left  standing : 
the  fate  of  this  post  has  been  alluded  to  in  an 
earlier  part  of  the  article. 

The  latitude  of  Fort  Selkirk  is  02°  45'  40" 
north,  and  its  longitude  137®  22'  45"  west 
(Greenwich) .  Altogether  on  the  Yukon  River, 
this  far,  there  had  been  taken  thirty-four  as- 
tronomical observations,  four  hundred  and 
twent\'-five  with  the  prismatic  compass,  and 
two  for  variation  of  compass.  I  hope  they 
have  been  sufficiently  accurate ;  at  least,  to 
subserve  all  practical  purposes  of  exploration 
in  this  country,  until  more  exact  surveys  are 
demanded  bj'  the  opening  of  some  industry  or 
commerce,  should  that  time  ever  come.  No 
meteorological  observations  were  taken,  the 
party  not  being  furnished  with  instruments, 
and  the  rapid  passage  through  a  vast  tract  of 
country  making  their  usefulness  to  science 
highly  problematical.  The  nearest  point  to  the 
upper  Yukon,  at  which  regular  observations 
of  this  character  are  recorded,  is  the  Chilcat 
salmon-cannery  of  the  North-west  trading  com- 
pany on  Chilcat  Inlet.  The  two  are  separated 
by  the  Kotusk  Mountains,  making  meteoro- 
logical inferences,  therefore,  very  unreliable. 
Nearly  a  hundred  botanical  siHJcimens  were 
collected  on  the  upper  Yukon,  and  have  been 
placed  in  the  able  hands  of  Mr.  Watson, 
curator  of  the  Harvard  herbarium,  for  analysis. 
While  only  a  limited  and  crude  amateur's  col- 
lection, it  may  throw  some  little  light  on  the 
general  character  of  the  flora,  as  limited  to 
the  river-bed,  which  we  seldom  left  in  our  more 
important  duties  connected  with  the  main  ob- 
ject of  the  reeonnoissance. 

Tlie  map  is  necessarily  condensed  for  so 
large  an  area  ;  and  having  been  made  hurriedly, 
and  expressl}'  for  this  article,  it  is  not  wrought 
so  much  for  topographical  effect  as  exactness 
within  the  limits  ix)ssible  under  such  circum- 
stances. The  map  which  will  accompany  my 
official  report  is  on  a  much  larger  scale,  and 
much  better  prepared  in  details.  To  Mr. 
Iloman,  my  toi)Ographical  assistant,  is  due  all 
the  credit  relating  to  the  map-making  depart- 
ment, except  simpl}'  the  astronomical  obser- 
vations, and  in  those  requiring  an  assistant, 
when  he  acted  as  recorder.  The  above  account 
has  mostly  been  taken  in  chronological  se- 
quence from  my  dail}'  journal,  and  matters  of 
the  same  character  have  thus  been  separated  in 
different  parts  of  the  article.  If,  with  all  these 
defects,  I  have  made  clei^r  my  small  addition 


to  geographical  research  to  the  readers  of  Sd* 
euce^  1  shall  feel  deeply  repaid  for  the  great 
labor  I  had  in  securing  it. 

In  my  geographical  nomenclature  I  have 
tried  to" observe  the  following  rules.  Wher- 
ever a  descriptive  name  would  assist  any  future 
traveller  in  identifying  the  object,  I  have  ap- 
plied it,  to  the  exclusion  of  all  others,  Indian  or 
civilized  ;  as.  Red  Butte,  Bald  Hill,  Cone-HiU 
River,  Haystack  Island,  etc.  Where  Indian 
names  are  simple,  I  have  trieil  to  retain  them, 
as  Kotusk,  Tahk-o,  Tahk-heen-a,  Kluk-tas-si, 
Dayay ,  etc.  In  all  other  cases,  where  the  object 
was  desen'ing  of  being  named,  I  have  not  hesi- 
tated to  attach  the  names  of  men  worthy  of  such 
distinction,  both  personal  friends  in  all  branches 
of  science,  and  those  who  have  done  something 
for  geographical  research,  and  without  regard 
to  country.  In  m\'  larger  map  I  have  also 
added  the  native  names,  where  the}'  could  be 
secured. 

The  total  length  of  part  fii*st,  the  part  ex- 
plored and  surveyed  by  this  reeonnoissance, 
was  538.8  miles ;  the  total  length  of  the  rafl- 
journey  on  part  first,  from  camp  on  Lake  Lin- 
demanto  Fort  Selkirk,  486.8  miles;  the  total 
length  of  the  raft-journe}'  on  Yukon  River, 
from  Lake  Lindeman  to  Nuklakayet  (being 
the  longest  raft-journey  in  the  interest  of  geo- 
graphical science),  1,303.2  miles;  the  length 
of  Yukon  River,  2,043.5  miles. 

FUEI)*K    SCUWATKA, 

Lieut.  U.  S.  Army. 


NOTE  ON  THE  FLORA    OF  THE  UPPER 
YUKON. 

Lieut.  Schwatka  was  able  to  make  a  small 
botanical  collection  from  about  the  head  waters 
of  the  Yukon,  which  is  of  considerable  interest 
as  an  indication  of  the  climate  of  the  region,  and 
as  showing  the  range  northward  into  the  Yu- 
kon valley,  of  some  species  previously  known 
scarcely  beyond  the  British  boundary.  I^ieut. 
Schwatka,  ascending  from  the  head  of  Chilcoot 
Inlet,  crossed  the  main  coast-range  by  the  Per- 
rier  Pass  at  an  altitude  of  4,100  feet,  coming 
at  once  upon  the  source  of  the  Yukon  River, 
in  latitude  59°  40'.  A  descent  of  twelve  miles 
brought  him  to  Lake  Lindeman  ;  and  upon  the 
borders  of  this  and  other  lakes  within  a  dis- 
tance of  twenty-five  miles,  nearly  equally  on 
both  sides  of  the  sixtieth  parallel,  the  larger 
part  of  the  collection  was  made,  between  the 
12th  and  15th  of  June.  The  specimens  gath- 
ered even  at  this  date  were  in  full  bloom, 
excepting  a  few  indicated  in  the  following  list 
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by  parentheses,  and  the  sedges  and  grasses, 
which  were  well  developed. 


Arctostaphylos  ITvft-ursL 
Bryan  thus  emptitriforiiiis. 
Kalmta  glauca. 
Ledum  1  at  i  foil  am. 
(Mune*es  unillora.) 
Pyrolii  secuiida, 
Dodecatbeon  Mp»(Ua,  var. 
Polemoriium  hiirnile. 
Mertensia  paniculata. 
PolygoDUDi  viviparum. 
(Betula  piiintliilosa. ) 
(AInii-i  viriilis,) 
SaJix  glauca. 
Salix  Sitchensis. 
HabLniaria  ditatata. 
Sireptopu3  roseus. 
Curex  {:i  sp.). 
DL'veuxia  Lang^dorflif. 
Festiica  ovina. 
Lycopodium       compf  ana- 
turn. 
Lycopodlum  annotiuum* 


.A  parviflura, 

-A  mrinnsa, 

A  .  u,i,tiu  Napellus,  var. 
liarbarea  vulj^aris. 
Arabis  petraea. 
<  'a  III  amine  liirauta,  var. 
Viol.i  cucullala. 
Lupin  us  arctieua. 
Rulnis  Cljamaemorus. 
(Poteriujii  vir.-i, ...,.,./) 
Saxifra^m  ::i. 

Saxifragix  i  mi- 

folia. 
Parnassia  fimbriate. 
Kibes  rubrum. 
Epilobiuni  spicaUim. 
Epiloblum  latlfoJiiim. 
(HtTricitnim  I  ana  turn. ) 
Connis  (-'anadensis. 
Aniennaria  alpina. 
Arnica  btifoiUu 
(Seneda  iriaucnlariB. ) 
VRccinium  parvifolium. 

The  rest  of  the  collection  was  made  as  op- 
portunity otfered,  during  the  descent  to  Fort 
Selkirk  in  latitude  62"*  4o%  which  j>oint  was 
reached  on  the  13th  of  July.  It  inckided  the 
following  species :  — 


Anemone  inuitiMa. 
Ranunculus  Flammula, 

var. 
EryMmum  ptnrmflorum. 
CerasliUBi  arvense. 
Arenaria  lateriflora. 
Areniiria  phyaodea. 
Montia  fontana. 
Linum  porenne. 
HedysanjTii  boreale. 
Kubus  areticus. 
Fra^'ari;i  vesca  (?) 
Poteutilla  fruticoaa. 
Amelafahter  alnifotia, 
Pamaasta  palustris. 
Bupieurum  ranunculoi- 

des. 


Galiujn  bon^alt^. 
Aster  Sibiricna, 
Achillea  millefolimn. 
Artemisia  vulgaris. 
Arnica  alpina. 
Arnica  Cbamisaonts. 
Pyrola  rotund  if  alia,  var. 
Primula  Siblrica. 
Myopotis  sylvatica,  var. 
PenUtemrm  conUrlus* 
PenMemon  (7iaucun(f), 
Ped  ii?  u  la  r  is  11  am  m  ea. 
Chcnopodium  album. 
Polyfronniii  aviculare, 
Zygadouus  elo^ans. 
Horde uni  jubatum. 


The  s[>eeie3  new  to  so  oortliern  a  latitude 
are  marked  by  italics.  The  season  appears  to 
hflve  been  as  forward  as  1  found  it  in  1808  in 
the  lower  mountain  ranges  rising  from  the 
plateau  of  western  Nevada  in  latitude  40^. 

8ereno  Watson. 


THE  INTELLIGENCE  OF  SNAKES. 

Neitbek  among  the  scanty  early  references 
to  the  serpents  found  in  New  Jersey,  nor  in 
more  recent  heri>etological  literature,  are  there 
to  he  fotiinl  sliitenjents  that  bear  directly  upon 
t'  t  of  the  intelligence  of  snakes,     Ga- 

li  inas,  writing  of  West  New  Jersey  as 

long  ago  AS  1698,  quite  ignores  the  fourteen 


species  with  which  we  are  favored.  Thomas 
Cam  pa  ni  us,  in  his  history  of  New  Sweden, 
published  in  1702,  and  which  is  based  on  the 
notes  made  by  his  grandfather  dnrintif  his  brief 
stay  in  Pennsylvania  sixty  years  before,  also 
ignores  our  luirmk-ss  snakes,  but  remarks  of] 
the  rattlesnake  (Crotalus  honidus),  *^' It  has  a 
head  like  a  dog,  and  can  bite  oft'  a  man's  leg 
as  clear  as  if  it  had  been  hewn  down  with  an 
axe."  What  may  we  not  expect,  when  such 
statements  as  this  are  made  by  men  of  intel- 
ligence? Assertions  equally  absurd  are  not 
uncommonly  made,  even  in  these  later  days, 
when  a  correct  knowledge  of  our  common  ani- 
mals is  sn]>[>09ed  to  prevail. 

Nearly  half  a  century  later  than  the  date 
of  publication  of  Campanius'  history,  Peter 
Kalm,  the  Swedish  naturalist,  travelled  in  New 
Jersey,  and  spent  much  time,  particularly  ia 
the  southern  counties  of  the  state.  In  his  en- 
tertaining volumes,  he  has  made  many  refer- 
ences to  our  snakes,  although  not  enumerating 
all  of  them,  and  mentioning  some  that  certainly 
do  not  now  exist.  This  author  relates  seveml 
wonderful  stories  of  the  fierceness  of  the  black 
snake,  as  they  were  told  to  him,  and  hkewise 
gives  his  personal  ex|)erience  with  this  same 
serpent,  which,  to  his  surprise,  did  not  accoi'd 
with  what  lie  had  heard.  The  reason  is  plain 
enough.  Kalm  desired  to  know  the  truth, 
and  took  the  ex|>erimental  waj"  of  leartiing  it. 
His  knowledge  of  the  snakes  was  gained  by 
familiar  out-of-doors  intercourse  with  them, 
and  it  has  stood  the  test  of  time.  All  that  was 
needed,  when  he  wrote,  was  the  moral  courage 
to  say  to  the  narrators  of  the  marvellous  stories, 
*  You  are  mistaken  ; '  or  perhaps,  more  wisely, 
he  might  have  kept  silent.  The  most  consci- 
entious man,  if  afraid  of  snakes,  cannot  tell 
the  truth  about  them  ;  and  even  in  the  case  of 
the  truly  poisonous  species,  it  is  well  to  re- 
member that  *  the  devil  is  not  so  black  as  he  is 
painted.*  Stress  has  been  laid  upon  tbe  ex- 
aggerated statements  of  an  thorn  when  treating 
of  snakes,  for  the  reason,  that,  if  there  were 
any  foundation  for  the  marvellous  stones  nar- 
rated, it  w^ould  prove  conclusively  that  the 
serpent  was  indeed  wise.  But  setting  asiilo 
all  the  literature  of  the  subject,  and  going  di- 
rectly to  the  woods  and  fields,  what  evidence 
do  we  find  there  of  tlie  intelligence  of  snakes? 

On  the  farm  of  the  writer  there  have  been 
found  eleven  species  of  snakes,  which  is  but 
four  less  than  the  whole  number  found  in  New 
Jersey.  Of  these  eleven  species,  no  one  is 
venomous ;  and,  it  may  be  added,  all  are  per- 
fectly* harmless,  and,  indeed,  cowardly.  It  la 
true  that  when  cornered  they  will  show  fight. 
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but  it  is  the  veriest  make-believe;  and  it  is 
very  questionable  if  there  is  a  snake  among 
them  all  whidi  coiiUl  harm  the  smallest  child, 
even  if  disiwsed  to  do  so.  This  is  strangely 
at  variances  with  the  current  newspaper  stories, 
I  know  ;  but  those,  like  the  anecdotes  related 
b}'  Kalm,  are  simply  not  true. 

Of  our  common  snakes,  the  most  formidable 
in  appearance  is  the  black  snake  (Bascanion 
constrictor) ,  and  of  this  species  scores  of  most 
wonderful  stories  have  been  told:  yet  the 
spciies  is  really  ver}'  cK)wardly,  and  not  dis- 
l)osed  to  njsent  interference  at  any  time.  It 
is,  howevcir,  probably  the  most  active,  as  it  is 
tiie  largest,  of  our  Meri)ents,  and  then' fore  is 
one  well  calculated  to  exhibit  evidences  of  the 
possession  of  intelligence,  and  the  best  to 
study  in  regard  to  tliis  subject.  What,  then, 
do  wc?  learn,  when  we  seek  out  these  black 
snakes  in  their  diosiMi  Iiaunts?  To  find  them, 
one  must  proci^ed  cautiously  ;  for  they  are  ix)S- 
sessed  of  a  (juick  sense  of  hearing,  and  are 
on  tlie  alert  the  moment  any  suspicious  noises 
are  licard.  Is  it  for  tliis  reason  that  they  are 
considered  (piite  rare  in  many  places  where 
tliey  really  an?  abundant?  They  have  appar- 
ently learned  wis* loin  by  experienci*,  and.  know- 
ing tiiat  if  dlseovercil  they  will  be  i>ursued. 
conceal  themselves  (julekly  if  they  suspect 
danger.  I  can  in  no  other  way  satisfactorily 
deseril)t»  such  actions  of  these  snakes  as  I  have 
often  witnessed  ;  and  the  use  of  the  phrase 
'  learning  wisdom,*  and  of  the  word  •  suspect,' 
implies  n«»eessarily  the  possession,  on  the  part 
of  the  snakes,  of  ii  considerable  ilegn'c  of  in- 
telligence. How  far  the  black  snake  is  cun- 
ning, I  have  not  been  Uble  to  determine:  but 
a  cliiince  remark  in  lleekewelder's  •  Indian 
nations  '  would  seem  to  indicate  that  the  In- 
dians had  long  been  ciMivinced  that  it  wn?;  a 
cunning  s^Mpent,  autl  I  am  disposi'd  to  :u\ept 
their  testimony  in  such  matters  as  essentially 
correct.  Ileckewelder  says  the  Indian^  i^ave 
to  (ien.  Wayne  tlie  name  of  *  Ulack  Snake,' 
'•  because  they  say  he  had  all  the  cunning  o\* 
this  animal,  who  is  superior  to  all  other  snakes 
in  the  manner  of  proiMuinghis  1\uhI.  He  hides 
himself  in  the  grass,  with  his  head.  t>nly,  above 
it,  watching  all  around  to  see  where  tlie  binls 
are  building  their  nests,  that  \w  may  know 
where  to  fnul  the  young  ones  when  they  are 
iiatched.'' 

Assuming  this  to  be  true,  we  have  here  an 
instiince,  not  only  of  cunning,  but  of  a  very 
excellent  memory.  This  seems  incredible : 
but  ^Ir.  Ivomanes,  in  his  volume  on  animal 
intelligent,  remarks  that  snakes  •'  are  well 
able  to  distinguish  persons,  and  that  they  re- 


member their  fKends  for  a  period  of  at  least 
six  weeks."  If,  therefore,  a  tamed  snake  cao 
remember  a  person  for  six  weeks,  there  is 
nothing  very  remarkable  in  its  retaining  the 
localities  of  birds'  nests  for  a  shorter  period  ; 
for.  between  the  building  of  the  nest  and  hatch- 
ing of  the  eggs,  less  than  half  that  time  elapses. 
The  elaborate  treatises  on  the  power  of  black 
snakes  to  charm  birds  and  squirrels  ma3'  be 
passed  by  in  this  connection.  That  ^ese 
snakes  frighten  little  birds  out  of  their  wits  bj 
staring  at  them  is  occsisionally  true ;  but  that 
the  snake  intentionally  '  charms '  its  pre3',  as 
has  l>een  so  elalx>rately  and  patheticalh*  de- 
scribeil.  is  sheer  nonsense.  StilU  considering 
the  black  snake  in  a  practical  way,  and  seeing 
him  umler  ordinary,  not  extraordinar}',  circum- 
stances, it  must  be  admitted  that  he  possesses 
a  considerable  degree  of  intelligence.  Indeed, 
the  fact  that  this  snake  has,  notwithstanding 
incessant  persecution,  been  able  to  hold  its 
own  in  the  most  thickly  settled  neighborhoods, 
is  of  itself  a  conclusive  ai^ument  that  it  pos- 
sesses decided  intellectual  power.  It  has  at 
least  sutficient  wit  to  elude  a  host  of  enemies. 

A  far  more  abundant  s(>ecies.  and  one  that  is 
even  l»etter  known  and  more  dreaded  than  the 
black  snake,  is  tiie  harmless  and  ver^'  resent- 
ful hog- nosed  snake  (Heterodon  platyriiinos). 
It  has  a  variety  of  common  names,  —  such  as 
'adder,*  '  viiK»r.'  and  •  flat-head,' — of  which 
the  last  alone  is  at  all  appropriate.  It  is  true 
that  it  flattens  its  head,  hisses  loudh',  springs 
menacingly,  and  snaps  fiercely  :  but  it  is  harm- 
less nevertheless. 

As  an  object  of  study,  it  presents  much  that 
is  of  iHH'uliar  interest.  Without  fangs,  or  even 
teeth  of  sutlicient  length  to  proilucc  a  wound 
beyond  a  mere  pin-prick,  it  presents  the  out- 
ward appearance,  and  has  the  pose  and  move- 
ment, of  the  tleadly  rattlesnake.  Wholly  unable 
to  intlict  the  slightol  injury,  it  has  always 
puzzU'il  me  to  understand  why.it  should  not, 
like  all  our  other  snakes,  seek  safety  in  flight. 
May  we  hold  that  it  realizes  the  full  meaning 
of  the  peculiar  pt^wers  of  the  venomous  ser- 
l»ent  it  mimics  so  admirably,  and  trusts  to  its 
being  mi^^taken  lor  a  rattlesnake?  Indeeil,  this 
mimicry  has  been  perfect  in  some  instances 
that  I  have  witnessetl :  inasmuch  as  the  tail  of 
the  snake  was  rapidly  vibratetl  against  dead 
leaves,  and  so  [iroiluctHl  a  sound  that  was 
strikingly  similar  to  th,it  of  the  rattlesnake. 
This  similarity  was,  of  tx)ursi»,  accitlental,  as 
it  was  by  mere  chaniH>  that  dry  leaves  were 
lying  about :  but,  at  various  other  times,  I 
have  noticed  that  the  tail  was  held  m  the  same 
position,  and  vibrated  in  precisely  the  same 
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[^manner,  as  that  of  the  rattlesnake.     In  these 
instances  I  thought  I  detected  a  faint  whirring 
'  sound,  or  a  buzzing;    but  on  this  point  I  am 
not  positive* 

Mimicry  on  the  part  of  snakes  is  a  ready 
way  of  explaining  some  of  their  habits  ;  but, 
even  when  accepted,  it  remains  to  be  shown 
how  it  originated.  Is  there  any  evidence  that 
in  former  times  the  hog-nosed  snake  and  rattle- 
snake were  intimately  associated?  I  find 
none,  and  certainly  at  present  the  two  spe- 
cies arc  not  found  together.  I  have  endeav- 
ored to  detect  something  in  their  habits,  haunts, 
and  anatomy,  that  could  throw  light  upon  this 
question,  but  as  yet  all  in  vain.  I  can  only 
say  that  the  snake  is  in  appearance  a  deadly 
rattler,  but  that  it  has  neither  the  rattles  nor 
the  fangs.  A  veritable  impostor  is  he,  sailing 
under  false  colors  throughout  his  whole  life. 
How  far  has  conscious  mimicry  had  to  do  with 
this?  If  any  thing,  a  high  degree  of  intelli- 
gence is  implied ;  but,  even  if  the  pecnhar 
habits  of  the  species  were  actjuired  without 
reference  to  other  snakes,  does  not  the  fact 
that  it  relies  upon  worthless  means  of  safety 
imply  that  it  recognizes  them  as  calculated  to 
etnke  terror  in  the  breivst  of  its  tormentor? 
That  this  snake  sJiouhl  generally"  refuse  to  seek 
safety  hy  rnnning  away,  but  de|>end  n\K>n 
actions  which  cause  no  harm  to  its  enemies* 
seems,  at  first  glance,  to  be  the  height  of  stu- 
pidity ;  l»ut,  when  we  recall  the  fact  that  it  is 
a  perfect  imitation  of  the  defensive  movements 
of  a  venomous  species  found  m  the  immediate 
neighborhood],  then  the  question  arises  whether 
it  may  not  be  conscious  imitation.  If  so,  this 
snake^  which  is  really  quite  sluggish  in  its 
movements,  may  be  far  more  cunning  than  we 
sus|>ect. 

There  is  another  species  that  to  a  certain 
extent  imitates  the  rattlesnake,  but  whether 
inlentionaily  or  not,  remains  to  l>e  determined. 
This  is  the  milk  snake  (Ophiliohis  doliatus). 
This  species,  when  found  in  the  woo<l8  coiled 
ujion  a  heap  of  dead  leaves,  w^ill  often  closely 
imitate  the  [)ecuHar  rattle  of  the  Crotalua  by 
vibrating  the  tad  with  great  rapidity,  and  in 
such  a  manner  as  to  strike  the  leaves  beneath 
it.  This  I  thought  to  be  accidental  in  the  case 
of  the  hog- nosed  snake,  but  helieve  to  be  in- 
tentional in  this  instance,  I  do  not  go  so  far 
as  to  state  that  it  is  an  intentional  imitation 
of  the  rattle  of  the  Crotahis,  but  that  the  snake 
vibrated  its  t4iil  against  the  dead  leaves  that 
a  decided  volume  of  sound  might  be  produced, 
TMs  implies  that  it  believed  that  a  defensive 
pose  at  the  time,  coupled  with  a  rattling  sound, 
would   cause   the    intruder   to   withdraw:    at 


least,  it  depended  upon  them  rather  than  upon 
running  away,  when  surprised.  We  certainl}' 
have,  in  such  cases,  exhibitions  of  choice,  on 
the  part  of  snakes,  between  two  means  of  de- 
fenc*e  when  overtaken  by  enemies.  Does  not 
the  exercise  of  choice  between  two  equally 
available  means  of  accomplishing  an  object 
imply  the  possession  of  a  considerable  degree 
of  intelligence  ?  A  beautiful  green  snake  (Lio* 
peltis  vernalis),  which  I  kept  in  semi-coutine- 
ment  for  several  months,  exhibited  many 
evidences  of  considerable  intelligence.  It  be- 
came very  tame,  and  evidently  recognized  me. 
Although  allowed  considerable  liberty,  it  did 
not  seem  to  be  very  active  during  the  day,  but 
was  restless  in  the  evening.  It  seemed  to  be 
more  sensitive  to  cold  than  any  of  our  other 
snakes,  and  remained  under  its  little  blanket 
when  the  day  was  rainj',  or  a  strong  east  wind 
prevailed.  It  fed  upon  flies,  whtcli  it  would 
take  from  my  hand,  seizing  them  very  leisurely, 
and  swallowing  them  deliberately.  There  was 
nothing  of  tlie  snap  and  gulp  of  a  salamander 
or  toad  about  the  process*  When,  however, 
the  snake  went  fly-hunting  on  its  own  account, 
tliere  was  a  very  different  state  of  alfairs. 
There  was  still  great  deliberation,  but  only 
until  tlie  moment  for  action  arrived:  and  then^ 
with  a  snap,  the  fly  was  gone* 

Occasionally  this  pet  snake  would  creep 
among  a  number  of  pots  of  flowers,  and  coil 
al:»out  the  green  branches.  At  such  times  it 
would  frequently  extend  some  three  or  four 
inches  of  its  body  outward  and  beyond  any 
support,  and  thus  remain,  as  rigid  and  appar- 
ently lifeless  as  a  twig.  This,  probably,  was  a 
habit  common  to  the  snake  when  free  ;  but  why 
it  should  be  indulged  in  under  sucli  changed 
surroundings,  I  cannot  imagine.  Certiiinly  it 
was  not  for  the  sake  of  seizing  its  food  ;  for  I 
noticed  that  the  snake,  atter  taking  a  hearty 
meal,  w^ould  assume  this  {xjsition,  and  that  it 
did  not  ordinarily  assume  it  when  asleep.  In 
its  pro[H'r  home,  ^uch  a  habit,  on  tlie  part  of  a 
small  snake  of  tliis  c*olor,  would  render  it  for 
the  time  very  secure  against  such  enemies  as 
were  guided  only  bji'  sight.  Even  when  stand- 
ing very  near  the  rose-bush  ujx>n  which  my 
pet  rested,  I  found  it,  when  in  this  position*  *■ 
verv  inconspicuous  object  ,  *  *  . 

If  this   position,  then^'/-^, -^y^'  »■;,•' 
means  of  safety,  it  is  ^Or    '4'  ^^s'^ 
much  cunning  ;    for  :/%,^^''fj^  \y% 
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which  these  snakes  give  me,  as  I  chance  upon 
them  in  my  rambles,  is,  that  they  are  cowardly 
but  cunning.  Blesseil  with  acute  hearing  and 
sharp  sight,  they  use  both  of  these  faculties  to 
the  best  advantage  in  the  two  imiK)rtant  events 
of  their  daily  lives,  —  the  capture  of  their 
food,  and  eluding  their  enemies.  After  thirty 
3'ear8  of  familiarity  with  the  snakes  found  in 
this  neighborhood,  I  can  truly  say  of  them,  as 
serpents  they  are  wise^  and  add,  they  are 
harmless  as  doves. 

Charles  C.  Abbott,  M.D. 


PRESENTATION     OF      THE      RUMFORD 
MEDALS   TO  PROFESSOR  ROWLAND. 

The  special  business  announced  for  the  meet- 
ing of  the  American  academy  of  arts  and 
sciences  on  the  evening  of  Feb.  13  was  the 
presentation  of  the  Rumford  medals,  which,  at 
the  annual  meeting  in  May,  had  been  awanled 
to  Prof.  Henry  A.  Rowland  of  Baltimore.  Be- 
fore presenting  the  medals,  the  president  of  the 
academy.  Professor  Joseph  Loverixg,  made 
the  following  address :  — 

The  medals  awarded  to  Professor  Rowland  have 
been  struck  at  the  Philadelphia  mint,  and  appropri- 
ately engraved  under  the  direction  of  the  Rumford 
committee.  Their  delivery  to  the  recipient  has  been 
postponed  for  several  meetings,  under  the  hope  and 
expectation  that  Professor  Rowland  would  find  it 
convenient  to  be  present,  and  receive  the  medals  in 
person.  His  attendance  with  us  now  is  warmly  wel- 
comed, and  adds  greatly  to  the  interest  of  the  occa- 
sion. I  ask  your  kind  attention  to  a  brief  statement 
of  so  much  of  the  scientific  work  of  Professor  Row- 
land as  justifies  the  award  of  the  Rumford  premium, 
and  of  the  relation  in  which  these  rescarclies  stand  to 
the  present  condition  and  needs  of  physical  science. 

Astronomy,  at  least  that  part  of  it  which  relates 
to  celestial  mechanics,  has  presented  for  many  gen- 
erations unchallenged  claims  to  a  precision  not  at- 
tainal)lc  in  any  other  science.  Tho  comparative 
simplicity  of  its  problems,  involving  only  the  familiar 
and  measurable  units  of  mass,  space,  and  time,  hat 
enabled  it  to  attain  and  to  hold  this  distinguished 
position,  in  spite  of  the  fact  that  all  the  senses  except 
vision  are  excluded  from  its  study.  If  it  has  received 
any  assistance  from  the  experimental  laws  of  me- 
^nics,  mucli  more  have  these  laws  been  illuminated 
by  tiit>T-r3-**->«j^.af  '^  olanets,  where  friction  and 
other  resisunces  ^^f^^^titerfere. 

After  Grove,  m  1»*^-*'  had  published  his  lectures 
on  the  correlation  of  m^  v,xv\on%  physical  forces; 
after  Mayer,  Helmholtz,  .^^^  ^^^^^^^  j^^^  published 
their  conclusions  (the  det  ^tions  partly  of  theory, 
and  partly  of  experiment  v^  ^^^^^^  different  forces 
were  mutually  convertible:  ^^  ^^^^^  ^^^  ^.^^  ^^^ 
seized  in  prophetic  vision  b^g^^^  ^^  ^^^^  ^j^_ 
throp,  was  experlmentaUy^^^jj^j^^^        Rumford, 


Davy,  Joule,  and  numerous  coadjutors,  and  with 
ever-increasing  clearness,  that  the  assumed  caloric 
was  imaginary,  and  that  heat  was  only  one  kind  of 
motion  in  ordinary  matter,  —  then  it  was  possible  to 
intro<iuce  unity,  harmony,  and  precision  into  all  the 
physical  sciences  by  making  the  familiar  units  of 
measurement  universal.  As  other  forms  of  energy 
(mechanical,  electrical,  magnetic,  chemical,  capillary, 
radiant,  and  gravitation)  can  be  converted,  directly 
or  indirectly,  into  heat-energy,  heat  has  become  m 
universal  standard  of  energy,  current  everjrwhere  in 
science,  and  redeemable.  Hence  it  has  become  of 
prime  importance  to  determine  the  mechanical  equiva- 
lent of  heat :  the  amount  of  heat,  for  example,  which 
corresponds  in  energy  to  a  given  mass  falling  through 
a  given  heiglit  in  a  given  latitude.  In  this  way  heat 
and  all  its  dependencies  will  be  measured  by  the  units 
of  ordinary  work.  For  more  than  forty  years,  physi- 
cists in  difference  countries,  and  by  various  methods, 
led  by  Joule,  have  been  engrossed  with  this  measure- 
ment, reaching  results  which  have  slowly  but  happily 
converged  towards  a  common  agreement. 

Professor  Rowland,  after  a  historical  and  critical 
review  of  the  methods  and  results  of  older  cultivators 
in  this  rich  field,  has  turned  up  the  soil  anew,  deefH 
ening  the  furrows. 

The  fruits  of  his  long  and  patient  labor  were  made 
known  to  the  academy  in  1879,  in  vol.  xv.  of  the 
Proceedings.  New  apparatus  was  devised;  the  com- 
parative merits  of  mercurial  and  air  thermometers 
were  discussed;  and  the  various  constants  of  science 
which  enter  into  the  case  were  re-examined.  The 
research  is  a  model  of  ingenious  and  conscientious 
experimentation,  and  was  not  published  until  it  had 
received  from  its  author  the  same  severe  criticism 
which  he  had  applied  to  the  work  of  others.  That 
his  final  conclusion  harmonizes  so  well  with  the  best 
of  Joule's,  increases  our  confidence  in  both.  A 
larger  discrepancy  might  have  given  a  greater  show 
of  originality;  but  science  would  have  paid  for  the 
novelty  by  a  loss  of  security,  and  another  revision  of 
the  whole  subject  would  have  been  entailed  upon  it. 

When  Newton  announced  his  dynamical  theory  of 
the  solar  system,  as  >iniple  as  it  was  comprehensive, 
it  made  slow  headway  against  the  fanciful  hypothesis 
of  Descartes  which  was  intrmchod  in  all  the  univer- 
sities of  Europe.  And  yet  Newton's  theory  reposed 
upon  a  firm  mathematical  foundation;  while  that 
of  Descartes  submitted  to  no  quantitative  tests,  and 
contradicted  all  the  known  laws  of  mechanics.  The 
history  of  astronomy  from  that  time  almost  to  the 
present  moment  tells  of  ever  new  victories  achieved 
by  the  combined  attacks  of  tho  telescope  and  mathe- 
matical analysis  in  the  province  of  celestial  mechan- 
ics, presenting  the  law  of  gravitation  as  supreme 
dictator  to  planetary  and  sidereal  systems.  But 
these  triumphs,  complete  in  their  details,  and  grand 
in  their  cosmical  range,  were  limited  to  questions 
which  concern  the  distances,  motions,  dimensions, 
and  masses  of  the  heavenly  IxKlies.  The  law  of  gravi- 
tation can  assign  a  value  to  the  quantity  of  matter  in 
planets  and  binary  stars;  but  it  asks  and  can  answer 
no  question  in  regard  to  the  quality  of  this  matter. 
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onty  9o  far  as  a  comparison  of  the  size  and  mass  of  a 
F  IWJdy^gives  a  mea-sure  of  Un  deiisily.    That  an  insiru- 
^iQGiit  would  bo  invented  or  developM  which  would 
ct»nr|>lf!mt*nt   the  mechanics  of  the  lieavens  by  the 
chemistry  of  planets,  cornels,  and  starts,  so  that  a 
I  |>hyi»ical  observatory  would  become  a  necessary  ad- 
junct of  the  old  observatory,  was  beyond  the  hope  of 
the  most  sunguine  astronomer,  down  to  the  moment 
of  its  actual  realization. 

Newton  owes  ht»  sin^'ular  fame,  not  exclusively  to 
his  discovery  and  espansion  of  the  law  of  gravitation, 
but  partly  to  his  experimental  researches  in  optics. 
That  he  did  not  recognize  the  dark  lines  in  the  solar 
Biwctrum  has  been  explained  by  the  ataternent  tliat 
he  \VH8  obliged  to  use  the  eye  of  an  assistant  in  these 
experiments,  on  account  of  an  injury  to  his  own.  Be 
this  as  it  may,  the  existence  of  these  lines  was  first 
known  to  Wollast^n  in  1802;  and  from  that  moment 


spectrum,  produced  by  fine  lines  ruled  upon  glass  or 
metaU  was  substituted  for  the  spectrum  produced  by 
the  combined  refractions  of  many  prisma.  And  here 
we  touch  upon  the  researches  of  Professor  Rowland 
in  light,  which  enhance  his  claim  to  the  Rumford 
premiiun. 

Prnfosaor  Rowland's  improvement*  in  the  diffrac- 
tion-spectrnni  are  manifold.  1.  He  has  substituted 
for  the  fiat  plate  on  which  ih«*  grating  was  formerly 
ruled  a  splierical  or  cylindrical  surface.  2,  He  haj 
ruled  thes^e  lines  to  such  a  degree  of  fineness  that  J 
6,000,  or  42,0CK),  or  even  160,miO,  have  tiovered  only 
one  inch.  3.  This  exquisite  work  was  executed  by  a 
machine  of  hlsow^n  invention,  and  produced  spi^ctra 
free  from  the  so-calletl  ghost*  which  result  from 
periodical  ine*iiialitfe8  in  the  ruling.  4.  By  making 
the  curvature  of  the  ruled  phite  discharge  the  office 
of  a  lens,  he  has  avoided  absorption  at  the  violet  end 
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the  spectroscope  and  spectrum-analysis,  is  we  now 
understand  them,  were  possibilities. 

Although    Fraunhofer  made  a  careful    study  of 

these  lines  in  1824,  ami  Brewster,  Herschel,  Talbot, 

I  Draper,  and  many  others  pursued  the  inquiry  by  way 

I  of  experiment  and  exptaiiation,  and  stood  upon  the 

I  threshold  of  a  great  di!*cm*ery,  the  spectroscope  and 

>«pect  rum -analysis,    as   practical   realities,  dale  from 

[  the  invesiigations  of  Kirchhof[  and  Bunsen  in  1802. 

Kot  only  does  the  spectroicope  carry  chemistry  into 

regions  tenanted  only  by  planets,  comets,  stars,  and 

nebulae,  and  reveal  motions  In  the  direction  of  the 

line  of  vision,  otherwise  hopelessly  beyond  recogni- 

^tion,   but  it  competes  with  the  ortiinary  chemical 

tialyib  of  bodies  which  can  he  handled,   and  has 

delected    new  substances  which   bad    escaped    the 

[Tig) lance  of  the  cliemif  t.    Some  of  these  results  can 

'be  reallz<?d  with  simple  instruments:  others  require 

a    compound  spectroscope    consisting  of  a  battery 

of  prisms.     It  was  a  great  step  in  the  way  of  sira- 

pIlGlty  and  eaaeof  manipulation,  when  the  diffractlon- 


of  the  spectrum.  5,  By  his  simple  mechanical  ar- 
rangements, different  parts  of  the  spectrum  can  be 
photographed  with  a  great  economy  of  time,  arid 
with  such  excellence  of  deflnitlon  that  old  lines  are 
subdivided,  and  new  ones  spring  into  visibility:  in 
the  words  of  a  competent  authority  on  the  subject, 
*  the  gratings  of  Mr.  Rowland  make  a  new  departure 
in  spectrum-analysis/  <^.  Finally,  his  roatbemalical 
exposition  of  the  theory  of  gratings  has  explained 
observed  anomalie;?,  indicated  the  conditions  of  sue* 
cess,  and  prophps*ieil  the  limits  at  which  future  im- 
provements in  apectrum-analysis  must  stop. 

Pkofessob  Rowland,  It  is  now  my  duty,  and 
certainly  it  is  a  most  agreeable  one,  to  present  to  yott, 
in  the  name  of  the  academy,  the  gold  and  stiver  med- 
als which  constitute  the  Rumford  premium.  Count 
Rumfonl,  in  conveying  thif  trust  to  the  academy 
through  President  John  Adams,  expressed  a  prefer- 
ence for  fiucb  discoveries  as  should,  in  the  opinion 
of  the  academy,  tend  moat  to  promote  the  good  of 
mankind.    The  practical  applications  of  science  are 
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numerous  and  valuable,  and  are  sure  of  popular  rec- 
ognition and  reward ;  but  they  often  come  from  the 
most  unexpected  quarters.  No  one  can  predict  what 
wonderful  points  of  contact  may  be  suddenly  revealed 
between  a  purely  theoretical  investigation  and  the 
practical  utilities  of  life.  Meanwhile,  a  deeper  in- 
sight into  the  laws  of  the  material  universe,  extorted 
from  a  reluctant  nature  only  after  long  and  patient 
labor  and  thought,  and  many  disappointments,  be- 
comes a  permanent  possession  for  mankind;  and, 
as  long  as  man  does  not  live  by  bread  alone,  it  is  for 
him  a  perennial  blessing.  The  academy,  in  award- 
ing the  Rumford  premium  to  you,  has  indicated  the 
kind  of  scientific  work  which,  in  its  opinion,  tends 
most  to  promote  the  higheni  good  of  mankind. 

1  ask  you  to  accept,  with  these  medals,  my  warm 
congratulations,  and  the  cordial  good  wishes  of  all 
the  members  of  the  academy  here  assembled  to 
administer  Count  Rumford's  trust. 

On  receiving  the  medals,  Professor  Rowland 
spoke  as  follows  :  — 

Mr.  President,  and  oentlemex  op  the  acad- 
emy, I  thank  you  for  the  honor  you  have  conferred 
upon  me,  which  I  can  but  regard  as  tlie  greatest 
honor  of  my  life. 

In  receiving  these  medals,  I  am  pleased  to  think 
that  they  have  been  conferred  upon  work  which  is 
not  the  result  of  a  happy  accident,  but  of  long  and 
persistent  endeavor. 

There  are  some  investigators  whose  disposition 
permits  them  to  follow  their  aim,  inspired  by  the 
mere  love  of  the  labor  and  the  work.  There  are 
others  to  whom  the  sunshine  of  appreciation  is  neces- 
sary. To  either  class,  appreciation,  when  it  comes, 
is  always  acceptable;  and  I  assure  you  that  the  judg- 
ment set  upon  my  investigations  by  this  academy  is 
hijjhly  valued  by  me. 

It  has  been  intimated  that  a  short  account  of  my 
work  would  be  of  interest  to  the  members  of  the 
academy.  My  attention  was  first  called  to  the  con- 
struction of  dividing-engines  by  an  inspection  of  a 
dividing-engine  constructed  by  Prof.  W.  A.  Rogers,  at 
Waltham,  In  this  state.  On  returning  to  Baltimore, 
I  devoted  much  time  to  the  general  problem  of  such 
machines;  and,  through  the  liberality  of  tho  triLstecs 
of  the  .lohns  noi)kins  university,  I  was  enabled  to 
construct  an  engine.  In  about  a  year  this  engine 
was  finished.  It  worked  perfectly  the  moment  it  was 
put  together,  and  it  has  not  been  touched  since.  In 
order  to  rule  diffraction-gratings,  I  reflected  that  it 
was  necessary  that  the  screw  should  be  perfect,  and 
that  the  rests  for  the  plate  which  receives  the  ruling 
should  also  be  as  perfectly  adjusted  as  is  necessary 
in  optical  experiments. 

The  process  of  making  the  screw  consisted  in 
grinding  it  in  a  long  nut  in  which  it  was  constantly 
reversed.  When  this  screw  was  finished,  there  was 
not  an  error  of  half  a  wave-length,  although  the 
screw  was  nine  inches  long. 

When  the  dividing-engfne  was  completed,  my  mind 
was  occupied  with  the  problem  of  the  best  form  of 
surface  to  receive  the  ruling.    I  speedily  discovered, 


that,  by  ruling  the  Ilnet  on  a  concaTe  mirror  of 
long  focuB,  I  could  dispense  with  a  animator  and 
with  the  ordinary  arrangement  of  lenies.  I  now  rule 
gratings  six  inches  long,  with  varioas  nomberB  of 
lines  to  the  inch.  I  find  that  there  is  no  especial 
advantage  in  liaving  more  than  fourteen  thoasand 
to  the  inch,  with  the  ordinary  conditions  of  mling. 
Having  made  the  concave  grating,  I  invented  a  sim- 
ple arrangement  for  mounting  it,  so  that  a  photo- 
graphic camera  should  move  along  the  arc  of  a  circle 
at  one  end  of  a  diameter,  upon  the  other  end  of 
which  the  grating  was  placed,  and  always  remain  in 
focus.  With  this  apparatus,  one  can  do  in  an  hour 
what  formerly  took  days.  Moreover,  the  spectra  ob- 
tained are  always  normal  spectra,  and  every  inch 
on  a  photograph  represents  a  certain  number  of  wave- 
lengths. 

After  finishing  my  apparatus,  I  found  it  necessary 
to  study  photography;  and  I  therefore  devoted  much 
time  to  this  subject,  and  made  a  special  study  of  all 
known  emulsions.  I  discovered  that  an  emulsion 
containing  eocene  enabled  me  to  photograph  from 
the  violet  down  to  the  D  line;  and  other  emulsions 
were  used  for  the  red  rays.  I  have  also  been  engaged 
in  enlarging  my  negatives  and  in  printing  from  these 
negatives.  On  these  enlarged  photograplis  lines  are 
doubled  which  have  always  been  supposed  to  be 
single.  The  £  line  is  easily  doubled.  My  map  of 
wave-lengths  is  based  upon  Prof.  Charles  S.  Peiroe's 
measurements  of  the  wave-length  of  a  line  in  the 
green  portion  of  the  spectrum. 

At  the  conclusion  of  Professor  Rowland's 
remarks,  many  questions  were  asked  in  regard 
to  his  beautiful  device  for  photographing  the 
spectrum,  and  the  enlarged  photographs  which 
he  showed  were  carefully  examined. 


PROGRESS    OF    ELECTRICAL   SCIENCE 
DURING  1883, 

TiiK  subject  of  electrical  science  has  become  so 
broad  that  he  who  desires  to  keep  abreast  of  the  line 
of  advance,  and  also  to  be  on  some  points  in  advance 
of  others,  must  read  an  immense  amount  in  the  Eng- 
lish, French,  German,  and  Italian  journals,  and  in 
the  patent-oflBce  reports  of  the  various  civilized  na- 
tions. This  is  generally  recognized ;  and  courses  in 
electrical  engineering  have  been  established  in  Eng- 
land, and  are  about  to  be  established  in  America. 
This  increase  of  intelligent  appreciation  of  the  mag- 
nitude of  the  subject  of  electricity  is  one  of  the  fea- 
tures of  the  past  year. 

Perhaps  the  most  important  text-book  that  has  ap- 
peared during  the  year  is  the  English  translation  of 
Mascart  and  Jouberfs  treatise  on  electricity,  with 
new  notes  by  the  authors.  Clausius,  also,  has  pub- 
lished a  treatise  on  the  theory  of  the  dynamo-electric 
machine;  and  there  have  been  numerous  articles  in 
various  magazines  upon  the  general  subject  of  math- 
ematical electricity. 

The  electrical  congress  which  met  in  Paris,  October, 
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1882,  discussed  the  following  questions:  1^.  A  rede* 
tennination  of  the  ohnu  2^.  (a)  Atmospheric  electri- 
city; (b)  protection  against  damage  from  telegraphic, 
I  telephonic,  and  eiectric-llght  wires  :  (c)  terrestrial 
'currents  on  telegraphic  wires;  (d)  establishment  of 
an  international  telemeteorographic  line.  3°.  Deter- 
mination of  a  standard  of  light 

After  a  prolonged  iliacnsslon,  it  was  concluded  that 
further  eiperimentA  upon  the  unit  of  electrical  resist- 
t.hnce  were  necessary  before  a  standard  ohm  could  be 
fadoptetl;  and  the  governments  participating  in  the 
congress  were  invited  to  encourage  independent  de- 
terminations of  this  unit.     The  section  on   earth- 
currents  and  lightning-conductors  recommended  also 
that  the  various  governments  should  favor  systenratic 
observations,  and  that  independent  lines  tihould  be 
provided  for  the  study  of  earth -currents:  that  long 
subterranean  leiegraphic  lines  should  be  used  also  for 
this  purpose.     The  section  on  the  stauilard  of  Uglit 
^were  in  favor  of  employing  as  a  standard  the  light 
■emitted  by  a  square  centimetre  of  melting  platinum. 
fThe  congress  was  adjourned  to  October,  18.S'1 ;  and 
p^fterwaaJs  the  French  goveniment  notified  the  vari- 
ous governments  piarticipatlng  in  the  congress,  that 
April,  1884,  would  be  a  more  agreeable  time  to  the  ma- 
LjprUy  of  the  congress  than  October.     It  is  probable, 
tlherefore,  that  the  congress  will  re-assemble  during 
the  coming  jipring. 

Since  the  last  meeting  of  the  congress,  various  new 
determinations  of  Mie  ohm  have  been  made.  E.  Doru^ 
by  a  raodifloatioa  of  Wel>er*8  second  method,  used  also 
by  Kohlrauscli,  has  obtained  the  following  value:  — 


i  S.  E.  =  0.9488  X  lO*-^ 


sec. 


where  S.  E.  denotes  the  Siemens  or  mercury  unit. 
Lord   Rayleigh   has  obtaineil  .98Q  as   the  mean  of 

|4lier«8alls  of  three  Independent  determinations  of  the 
IritSah  association  unit.      Pr<:>fessor  How  land   is  at 

^present  engaged  upon  a  careful  redetermination  of 
the  ohm,  using  his  apparatus  for  determining  lh»j 
mechanical  cfjulvalent  of  heat  as  a  check  upon  the 
electromagnetic  methods. 

The  stihject  of   the  cause  of  electromotive  force 
obtains  and   deserves  attention.     Exner  has   main- 

"talned  that  there  is  no  known  case  of  *:hemical  action 
without  the  development  of  electricity,  and  also  of 
the  dijvelopment  of  electricity  without  (-bemicai  ac- 
tion. Braun  controverts  this  conclusion.  Exner  Ijnds 
that  hi  a  cell  with  zinc  and  platinum  electrodes^  and 
iodine  or  bromine  as  the  liquM,  a  difference  of  elec- 
trical potential  is  obtained,  notwithstanding  the  fact 

|Ihat  iodine  and  bromine  are  eh?ments,  and  cannot, 

feerefore,  be  electrolytes.     Exner  believes  the  cause 

LUtfi  current  is  to  be  sought  in  chemical  chan;^e. 

shows   that  Exner  did   not    take    sufficient 

ecautions  to  insure  the  purity  of  the  iodine  and 

rbromlne,  and  also  to  prevent  the  disturbing  influ- 
ence of  the  aqueous  vapor  in  the  air.  He  shows 
that  then>  are  numerous  cases  in  which  we  have  a 
development  of  electricity  without  chemical  action, 
and  also  strong  chemical  action  without  the  develop- 
ment of  electricity.    It  is  begfnulng  to  be  perceived 


that  the  subject  of  thermal  chemistry  requires  also  a 
consideration  of  electromotive  force* 

lu  a  voluminous  paper  containing  a  large  series  of 
observations,  Quincke  endeavors  to  verify  Maxwell'B 
conclusion  that  the  square  root  of  the  dielectric  cou- 
stjint  must  be  equal  to  the  index  of  refraction  for 
light  of  the  same  substance.  The  several  melhi.»dfl 
adopted  give  results  which  are  not  in  accordance  with 
Max  weirs  theory  of  light.  Quincke  explains  tlie  dif- 
ferent results  obtained  by  different  observers,  as  fol- 
lows: 1^.  Experiments  show  a  fluctuation  in  the 
values  of  the  index  of  refraction  which  is  due  to  the 
electric  force;  2°.  A  comparatively  long  duration  of 
the  electric  pressure  causes  a  fall  in  the  value  of  the 
inrlex  of  refraction  equivalent  to  thu  f^flfect  of  a  rise 
of  temperature  between  O.nOUl^  and  0.1^  C.  (this  in- 
creases with  the  difference  In  potential  between  the 
electrodes,  and  can  be  attributed  to  internal  friction 
caused  by  electric  attractions  and  repulsions  between 
the  particles  of  the  fluid);  3°.  The  phenomena  of  the 
change  of  the  index  of  refraction  show  that  the  elec- 
tric xjressure  has  nu  analogy  with  hydrostatic  press- 
ure; 4°.  These  changCH  in  the  index  indicate  changes 
in  hydrostatic  pressure  In  the  interior  of  the  fluid, 
which  are  caused  by  the  electrical  pre^su^e,  the  fluid 
being  set  into  vertical  movenienta  thereby;  5**.  The 
electrical  effects  appear  to  be  transmitted  through 
the  fluid  by  impulses,  and  not  in  a  continuous  man- 
ner. 

Julius  Elster  and  Hans  Geilel  show  that  Zamboni*8 
dry  piles  can  be  used  as  accumulators.  The  copper 
pole  of  the  pile  is  connected  with  the  positive,  and 
the  tin  pole  with  the  negative,  pole  of  a  IIoli2  ma- 
chine. After  the  latter  has  been  worked  for  a  few 
minutes,  the  dry  pile  is  found  to  b»*  charged.  After 
repeated  discharges,  the  pile  is  found  to  contain  a 
charge  of  considerable  intensity.  The  authors  recom- 
mend the  following  form  of  pile.  The  plates  of  the 
pile  are  strung,  by  means  of  a  needle,  upon  a  *ilk 
thread,  and  then  stretched  between  the  poles  of  a 
Holtz  machine.  A  pile  of  eleven  thousand  pairs  of 
plates,  of  one  square  centimetre  surface ,  after  ten 
minutes'  charging,  gave  iiparki*  one  millimetre  long, 
and  made  a  Geissler  tube  luminous.  Tiie  light  of  the 
tube  was  continuous  at  first .  and  afterwarrls  intermit- 
tent. These  piles  are  well  suited  to  exhibit  to  a  large 
audience  the  principle  of  Plants* s  or  Faure's  accumu- 
lators. 

An   interesting   report   u]xjn   the   transmission  of^ 
power  by  electricity  was  presented  by  Cornu  to  tbo  j 
French   academy  in   April,    188.3,     This  report  waai 
that  of  a  commission  appointed  to  examine  the  ex- 
periments of  Depretz.     It  was  found  that  the  work 
absorbed  by  the  generatrix,  and  transmitted  to  the 
receptrix,  increases  with  the  vekicity  of  the  genera* 
trix*      Depretz  has  succeeded  in  transmitting  nearly 
four  and  a  half  horse-power  through  a  resistance  of 
a  hundred  and  sixty  ohms,  which  represents  a  double 
telegraph-line  of    eight   and   five-tenths   kilometres. 
The  work  received  was  thirty^seven  ami  a  half  per 
cent  of  that  upent.     With  a  greater  velocity  of  the 
generatrix,  it  seems  t>ussible  to  trar^mit  (lower  to 
greater  dlstaDcet  Ihdii  Depretx  has  attained.    This 
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amounts  to  saying  tliat  a  high  electromotiTe  force  is 
necessary  for  tliis  end. 

Many  experiments  continue  to  be  made  upon  the 
magiietizing-function  of  steel  and  nickel.  Hugo 
Meyer  has  experimented  witli  weak  magnetizing- 
forces,  and  finds  tliat.  1°,  the  magnetizing-f unction 
has  a  positive  value  for  a  diminishing  magnetlzing- 
force ;  2^,  it  increases  at  first  with  the  magnetizing- 
force;  S^,  it  increases,  for  weak  magnetizing-forces, 
with  tlie  temperature.  Professor  Ewing  of  Tokio, 
Japan,  maintains  that  soft  iron  can  be  far  more  re> 
tentive  of  magnetism  than  steel.  Ilis  results  and 
detailed  experiments  are  awaited  with  great  interest. 

Experiments  made  in  the  physical  laboratory  of 
Harvard  university  duringnhe  year  have  shown  that 
the  action  of  magnetism  upon  the  conduction  of  heat, 
which  has  been  maintained  by  several  investigators, 
does  not  exist  in  magnetic  fields  which  are  at  least 
ten  thousand  times  the  strength  of  the  earth's  field 
in  Cambridge;  and  doubts  are  thrown  upon  such  an 
action  in  general. 

Hairs  phenomenon  continues  to  attract  attention. 
As  is  well  known,  Mr.  Hall  has  shown  that  an  elec- 
trical current,  traversing  a  thin  plate  of  metal  which 
is  placed  in  a  strong  magnetic  field  perpendicular 
to  the  lines  of  magnetic  force,  has  an  electromotive 
force  exerted  upon  it.  At  first  it  was  supposed  that 
this  showed  that  an  electrical  current  could  be  affect- 
ed independently  of  the  medium  through  which  it 
passes.  Mr.  Hall,  however,  showed  that  the  effect 
was  different  in  different  metals,  and  that  the  first 
conclusion  was  untenable.  Aug.  Righi  lias  mo<lified 
Mr.  Uairs  apparatus,  and  has  discovered  that  the 
action  in  bismuth  is  extraonlinary,  being  five  thou- 
sand times  as  strong  as  in  gold.  The  effect  in  bis- 
muth can  be  obtained  with  a  pennanent  magnet;  and 
Righi  hopes  to  show  the  phenomenon  by  means  of  so 
feeble  a  force  as  the  earth's  magnetism. 

Edlund  has  broached  a  tlieory  that  a  vacuum  con- 
ducts electricity,  and  that  the  high  resistance  in  rari- 
fied  tubes  is  due  to  a  contrary  electromotive  force  at 
the  electrodes  in  the  Geisslor  tubes.  Ue  showed, 
that,  without  the  employment  of  electrodes,  one  can 
excite  an  induction  current  in  a  Geissler  tube  which 
is  sufficient  to  produce  li<;ht.  He  maintains  tliat  this 
would  be  impossible  if  the  highly  rarified  gas  were 
an  insulator. 

Among  the  comparatively  new  electrical  instru- 
ments which  have  been  described  during  the  year, 
are  modifications  of  Lippman's  electrometer.  This 
consists,  as  is  well  known,  of  a  capillary  tube,  con- 
necting at  one  end  with  a  comparatively  large  recep- 
tacle of  mercury,  and  at  the  other  with  a  vessel 
containing  diluted  nitric  acid.  The  8ui)erficial  ten- 
sion at  the  end  of  the  thread  of  mercury  in  the  cap- 
illary tube  is  changed  by  a  difference  of  electrical 
potential.  The  terminals  of  :a  Daniell  cell — con- 
nected, one  with  the  acid,  and  tlie  other  with  mercury 
—  cause  a  movement  in  the  mercury  column,  which 
gives  a  standard  by  which  el^tromotive  forces  in 
general  can  be  estimated.  T\h  instrument  is  very 
sensitive,  but  requires  great  carato  prevent  inaccurate 
measurements.    A.  Chevet  hast  devised  a  modifica- 


tion of  Lippman's  instrument,  which  he  claims  will 
show  a  difference  of  potential  of  T(/ds  to  ndhnr  of  a 
Daniell  cell.    Two  flasks,  with  lateral  orifices  on  the 
same  hoHzontal  line,  are  connected  through  these 
orifices  by  the  tube  of  a  thermometer  open  at  both 
ends.     The  bulb-end  enters  the  flask  A^  which  is 
filled  with  mercury.    Tlie  capillary  end  enters  the 
flask  B.    This  latter  flask  is  filled  partly  with  mercury, 
and  partly  with  water  acidulated  with  a  tenth  part 
of  sulpliuric  acid.     The  capillary  end  of  the  ther- 
mometer enters  the  acidulated  water.    A  platinum 
wire,  P,  insulated  by  a  vitreous  covering  so  as  not  to 
be  in  contact  with  the  acidulated  water,  is  in  contact 
with  the  mercur)'  of  flask  B.    Another  platinum 
wire,  Xf  is  in  contact  with  the  mercury  of  the  flask  A, 
By  means  of  a  commutator  a  difference  of  potential 
can  be  intercalated  between  the  ends  of  P  and  N, 
The  heights  of  the  mercury  and  water  in  the  flasks  A 
and  B  are  such,  that,  P  and  N.  being  connected  by  a 
metal  wire,  the  surfaces  of  separation  of  the  liquids 
are  in  the  region  of  the  capillary  portion  of  the  larger 
end  of  the  thermometer-tul>e.    The  movements  of  the 
meniscus  is  observed  with  an  eye-piece.    Electrom- 
eters of  the  class  of  Lippman's  can  be  constructed 
by  any  one  at  comparatively  no  expense,  and  are 
already  used  by  physiologists.     Hard-headed   physi- 
cists,  however,  regard  such  instruments  with  con- 
siderable doubt  when  quantitative  measurements  are 
to  be  made.    The  subject  of  electrometers  in  gen- 
eral is  very   important   from  the  point  of  view  of 
the  exigencies  of  meteorological  bureaus  and  the 
signal-service.     Modifications  of  Sir  William  Thom- 
son's instruments  still  maintain  their  pre-eminence. 
Among  these  modifications  is  an  instrument  invented 
by  Edelmann  of  Munich,  in  which  the  box-shaped 
quadrants  of  Thomson  are  replaced  by  cylinders,  and 
the  fiat  needle  also  by  a  suspended  cylinder-shaped 
needle.     The   writer  of  this  article  remembers  to 
have  seen,  ten  years  ago,  an  instrument  similar  to 
that  of  Edelmann,  which  had  been  devised  by  Mr. 
Moses  Cr.  Farmer,  formerly  of  the  U.  S.  torpedo  sta- 
tion at  Newport.     It  is  said  that  the  insulation  of 
Edeltnann's  instrument  is  not  perfect. 

The  cause  of  the  electricity  of  the  atmosphere  is 
still  unknown.  The  experiments  of  Freeman  and 
Blake  have  apparently  shown  that  the  evaporation 
of  pure  water  does  not  produce  electricity.  Kalischer 
has  lately  tested  the  question  whether  the  condensa^ 
tion  of  aqueous  vapor  is  a  source  of  electricity.  He 
used  a  modification  of  Thomson's  electrometer,  and 
connected  it,  with  suitable  precautions,  with  twelve 
large  beakers  which  were  covered  with  tinfoil  and 
were  filled  with  ice.  These  beaki*rs,  in  turn,  were 
protected  from  extraneous  electrical  influences.  The 
condensation  of  aqueous  vai)or  upon  the  beakers  pro- 
duced no  electrical  effect  which  could  be  observed. 
The  criticism  that  can  be  made  upon  the  experiments 
of  Blake  and  Freeman  is,  that  on  the  earth's  surface 
an  immense  evaporation  results  from  salt  water,  and 
impurities  in  the  water  may  produce  a  state  of  elec- 
trification. Moreover,  it  is  impossible  to  experiment 
on  evaporation  on  a  suflSciently  large  scale  in  a  labo- 
ratory.   An  infinitesimal  amount  of  electricity  may 
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be  prodoced  by  evaportttion,  which,  although  too 
ifimatl  to  he  obsen-ed,  may  yet  he  integrated  over  the 
^  aiirface  of  the  earth  into  u  lui^e  sum. 

Ill  looking  back  over  the  eieetrical  year,  we  do  not 
find  any  great  discoveries.  We  notice,  however,  great 
nativity  in  the  process  of  refining  old  methods.  The 
eI*^ctricaJ  exhibition  at  Vienna  showed  a  host  of  ajv 
plications  of  electrictty  to  the  arts-  There  was»  how- 
ever, no  striking  new  invention  like  the  telephone. 
In  all  civilized  countries,  the  j'ear  has  brought  forth 
iunuujerable  modificaiiona  of  telephones  and  tele- 
phonic apparatuM,  When  it  hail  once  been  shown 
that  even  an  imperfect  sentence  could  be  transmit- 
ted by  electricity,  thf.  dullest  inventor  could  discover, 
among  the  dtbi^h  oi  his  laboratory,  magnets  and  etec- 
tromjtguels  which  neeried  hut  a  slight  twist  hei-e  and 
tlxere  to  be  made  into  telephones.  A  touch  of  genius 
wna  necessary  for  tlie  first  twist;  and  then  the  whole 
electrical  world  bail  the  seed  of  the  invention.  It  is 
rumored  that  long-distance  telephoning  will  soon  be 
attempted  witli  wires  of  low  resistance. 

Electric  lighting  continues  to  attract  great  atten- 
tion; anil  more  correct  calculations  are  daily  made, 
which  will  soon  enable  us  to  judge  of  the  relative 
economy  of  Incandescent  lighting  compared  with  gas. 
Id  an  address  to  the  Society  of  arts  in  London,  the 
lamented  Dr.  Siemens  —  whose  sudden  death  last 
December  has  been  such  a  loss  not  only  to  electrical 
science,  but  to  science  In  general  —  made  an  elabo- 
rate calculation  of  the  cost  of  lighting  large  areas  in 
cities,  taking  the  parish  of  St.  James  in  London  as 
an  e.\ample  and  also  as  a  unit.  lie  estimated  that 
to  light  London  to  twenty-five  per  cent  of  its  total 
lighting-requireraeni*  would  require  an  expenditure 
of  capital  of  fourteen  mtllion  pounds,  without  includ- 
ing laaips  and  fittings;  making  an  average  capital 
expenditure  of  a  hundred  thousand  pounds  per  dis- 
trict. Siemens  estimated  the  cost  of  lighting  hy  in- 
Carideaccnce  as  twenty-one  shillings  and  nine  and  a 
half  pence  p<ir  lamp  per  year:  while  to  produce  the 
flame  luminous  effects  in  a  good  Argand  burner  costs 
twenty-nine  shillings  per  year.  This  apparently  shows 
that  incandescent  lighting  is  eheaper  than  llglitiug 
by  ga*,  at  the  present  price  of  gas. 
I  Electric  lighting  seems  to  gain  in  the  estimation  of 
the  public.  Even  the  argument  that  if  the  electric- 
light  companies  were  compelled  to  put  their  wires 
under  ground  the  companies  could  not  pay  Ihelr  ex- 
penses, and  consequently  that  the  public  would  lose 
the  benefits  of  the  electric  li^ht,  has  a  strong  Influ- 
ence upon  many  who  prefer  light  to  darkness  in  our 
city  streets.  The  public,  however,  are  only  beginning 
to  realiice  the  darrgers  from  the  pre.<^ent  method  of 
rurining  electric-light  wires.  A  heavy  storm  at  night 
might  cause  at  any  time  disastrous  conflagrations, 
from  the  electriC'llghl  wires  coming  in  contact  with 
other  wires  and  with  wood-work.  The  bulletins  pub- 
lished by  the  Kdtson  electric-light  company  sliow  the 
great  extension  of  his  system.  Ili^i  plants  are  to  be 
found  In  almost  every  civilized  country;  and  the  com- 
pany are  paying  great  attention  to  village  plants. 

The  writer  of  this  article  Is  informed  that  the  cost 
of  lighting  the  great  aleamboat.  The  Pilgrim,  is  not 


far  from  that  of  gas,  with  a  far  better  quality  of 
light  than  gas  could  give.  Lighting  by  incandescence 
is  a  great  luxury;  and,  as  soon  as  the  public  imagina- 
tion has  been  sufficiently  stimulated,  it  promises  to 
become  a  necessity  in  many  quartJ?r8.  Otlier  eystems 
besides  that  of  Edison  are  competing  for  the  field 
opened  for  enterprise. 

The  practical  applications  of  the  storage  of  elec- 
tricity, so  cailed,  have  not  been  numerous  during  the 
year.  It  is  maintained  that  it  is  more  economical  to 
use  electrical  accumulators  than  to  light  directly  from 
dynamo-electric  machines.  There  is  still  a  whole- 
some fear  of  having  several  tons  of  lead  left  on  one^s 
hands  in  a  disintegrated  condition.  Further  experi- 
ments are  necessary  on  an  extended  scale,  with  especial 
I'eference  to  a  large  factor  of  time,  before  electrical 
accumulators  can  be  pronounced  a  practical  success. 

John  Tbowbridoe. 


BIOGRAPHIES   OF  NATURALISTS, 

Heraeji  of  science  :  botanist jt^  zoiilogists^  and  geologists* 
By  Prof.  P.  Martin  Duncax,  F.R.S.,  F.L.S., 
etc.  (London  society  for  pi'omoting  Christian 
knowledge.)  New  York,  E.  J*  J,  B.  Younq  A-  Co, 
348  p.    P2°. 

TitE  plan  of  the  several  volumes  designated 
by  the  eoinmoii  title  *  Heroes  of  science  '  is 
worthy  of  miteh  eoinmen<latiou.  It  is  n  fre- 
<]uent  and  irritating  experience  of  those  who 
have  become  interested  in  seientifte  men's  lives 
to  find  that  tbey  have  a  scant  place  in  biographi- 
cal encyclopnedias,  and  that  even  the  greatest 
fig  tires  in  that  line  of  hutnan  activity  are  dis- 
missed with  epiiaphal  brevity  of  description. 
The  proper  wnv  to  meet  this  difliculty  wottld 
be  by  preparing  an  encyclo[}aodia  containing 
only  the  names  of  those  who  had  contributed 
something  to  the  store  of  science.  '  Heroes 
of  science'  has  a  far  simpler  aim.  Twenty- 
one  names  from  the  great  muster-roll  of  men 
who  may  be  termed  naturalists  are  all  that 
appear  in  this  book.  The  first  is  that  of 
Aristotle;  the  last,  that  of  Lyell.  The  aim 
of  the  author  is  clearly  to  show  how  these 
men  have  played  their  parts,  ami  something  of 
the  way  in  which  they  turned  lite  course  of  sci- 
ence in  their  time.  In  this  aim  it  seems  to 
the  present  writer  that  Professor  Duncan  has 
attained  a  very  suiistantial  success.  Within 
the  slender  space  of  two  hundred  and  fifty  small 
pages  it  is,  of  course,  iir  i>ossiblc  to  do  any  thing 
that  can  be  called  justi*.*e,  to  more  than  a  score 
of  very  notable  men,  mostly  of  rich  and  varied 
lives  ;  yet  the  reader  wilfget  a  sense  of  their 
value  to  the  world  from  the  book,  that  he  will 
not  obtain  elsewhere.  Take,  for  instance,  the 
life  of  Lamarck:  though  all  too  hrietly  told  for 
true  proportion,  it  ib  the  best  short  aooouut  of 
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that  trae  hero  that  can  be  accessible  to  the 
cnlinary  reader. 

The  greatest  fault  of  the  !)Ook  is  that  the 
length  of  the  text  bears  no  sort  of  proportion 
to  the  importance  of  the  men  or  their  possible 
interest  to  the  reader.  Lamarck's  life  is  one 
of  the  most  picturesque  of  all  scientific  lives : 
it  is  more  heroic  in  quality  than  that  of  any 
other  given  in  the  series.  Lamarck  gave  as 
much  or  more  to  natural  science  than  any 
other  naturalist  whose  name  appears  here ; 
yet  to  this  man's  eventful  history  Imt  fifteen 
pages  are  given,  while  Sir  Roderick  Impey 
Murciiison,  from  whom  the  world  ha<l  little 
profit,  who  will  find  his  place  among  natural- 
ists of  the  second  or  third  order,  has  twice  the 
space  allotted  to  him.  Singularly  enough,  the 
one  man  who  should  have  the  first  place  among 
the  modern  men  is  not  named  at  all.  Darwin, 
who  could  have  claimed  a  place  in  all  the  three 
divisions  of  the  book  as  botanist,  zoologist,  and 
geologist,  is  passed  by.  It  may  be  that  the  book 
was  prepared  before  the  <leath  of  this  great  nat- 
uralist, and  thus  that  the  dati»  does  not  represent 
the  time  of  its  printing.  This  is  the  only  possi- 
ble exi)lanation  of  this  startling  omission. 

The  book  is  well  printed.  It  has  a  sufficient 
table  of  contents,  but  no  index. 


GORDON'S     ELECTRICITY     AND    MAG- 
NETISM. 

A  phijiticnl  treatise  on  electricitji  and  magnetism.  By 
J/E.  H.  Gordon.  Second  edition,  revised,  re- 
arr.in^ed,  and  enlarg^ed,  in  2  vols.  I^>ndon, 
Sampson  Loir,  1883.  343  p.,  27  pi.,  151  illustr. ; 
332  p.,  40  pi.,  IGlillustr.     8°. 

TiiK  demand  for  a  new  edition  of  a  work  of 
this  magnitude,  within  about  three  years  of  its 
first  publication,  is  a  sufficient  indication  of 
its  real  usefulness,  especially  when  we  consider 
the  fact  that  the  first  edition  was  also  repub- 
lished in  this  country. 

The  general  scope  of  this  treatise  is  to  detail 
every  thing  of  importance  which  is  known  ex- 
perimentally respecting  electricity  and  mag- 
netism, referring  to,  and  following  as  closely 
as  may  be,  the  original  memoirs. 

The  mathematical  theory  of  the  subject  is 
omitted  so  far  as  possible  ;  nevertheU'Ss,  the 
connection  between  the  experimental  facts  and 
the  results  of  modern  \  theory  are  constantly 
pointed  out  by  ver}'  numerous  citations  and 
references,  especiall3'  tb  Maxwell.  Indeed, 
these  may,  perhaps,  be  bjBst  regarded  as  com- 
panion volumes  to  thosb  of  Maxwell,  from 
which  the  reader  may  \eam  how  far  theory  and 
facts  are  now  known  to  b»  in  accordance. 


We  feel,  however,  that  the  aathor's  reading 
has  been  too  much  confined  to  what  has  been 
published  in  England,  and  that  he  has  not 
gleaned  the  field  with  equal  diligence  else- 
where. For  example :  we  find  no  notice  of  the 
remarkable  discovery  by  E.  H.  Hall  of  a  new 
action  of  the  magnet  on  electrical  currents.' 

The  principal  enlargements  of  this  new  edi- 
tion are  contained  in  the  three  chapters,  33, 
35,  and  30. 

Chapter  33  contains  an  account  of  the  beau- 
tiful exi>eriments  of  Mr.  Tribe  in  determining 
the  variations  of  ix>tential  along  the  surface  of 
a  metallic  conductor  immersed  in  a  fluid-cell 
by  means  of  the  electrolytic  deposit  upon  the 
conductor. 

Chapter  35  gives  an  account  of  the  hydro- 
dynamical  experiments  of  Professor  Bjerkens, 
on  the  apparent  attractions  and  repulsions  be- 
tween IxKlies  which  are  pulsating  or  vibrating 
in  a  fiuid,  which  attractions  arc  due  to  the 
mutual  action  of  the  currents  set  in  motion  by 
the  pulsations.  The  im|K)rtanc*e  of  these  ex- 
periments lies  in  the  fact  that  they  afiford  a 
possible  clew  to  the  nature  of  the  mechanism 
which  transmits  electric  and  magnetic  forces 
through  space.  In  the  course  of  these  ex- 
periments, Bjerkens  succeedeii  in  imitating 
mechanically  most  of  the  ordinary  magnetic 
phenomena,  and  showed  that  his  field  of  force 
was  similar  to  the  magnetic  field. 

Chapter  3G  details  the  subsequent  researches 
of  Mr.  Stroh,  respecting  the  same  phenomena. 
Mr.  Stroh  used  air  instead  of  water  as  the 
medium  in  which  the  currents  were  set  in 
motion.  In  this  medium  it  was  possible  to 
exi)lore  the  field  of  force  much  more  completely 
than  in  water,  and  so  to  arrive  at  a  much  more 
exact  knowledge  of  the  facts  and  their  expla- 
nation. 

The  author  reserves  what  he  has  to  say  upon 
the  subject  of  electric  lighting  for  another 
work,  which  he  has  nearly  completed,  and 
which  is  to  be  specially  devote<l  to  that  subject. 


BASSLER'S   WEATHER. 

The  ireather:  a  practical  guide  to  its  changes,  shoto^ 
ing  .^ignal-sercice  system,  and  hotc  to  foretell  local 
weather.  By  S.  S.  Bassler.  Cincinnati,  Rob- 
ert  Clarke  j-  Co.,  1883.     54  p.,  illustr.     8°. 

In  spite  of  our  ten  years'  familiarity  with 
the  weather  predictions  of  the  signal-st^rvice  as 
published  in  the  newspapers,  the  general  reader 
has  as  yet  a  ver}'  slight  acquaintance  with  the 
principles  and  methods  of  weather  study.  The 
ofiScial  circular  on  the  ^  Practical  use  of  mete- 
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orological  reporte  find  weather-maps/  pub- 
lished in  1871,  to  aid  in  fH>pularizing  the  work 
of  the  sig^nal-eorvice,  is  not  siifllciedtly  detailed, 
and  has  never  had  a  great  circuhition.  Another 
edition  of  it,  with  addiUoual  i  Una  t  rat  ion  and 
meution  of  the  roan  v  facts  discovered  by  studies 
of  the  ten  years  of  signal-service  observations, 
is  now  much  needed  ;  for  we  have  do  book  in 
this  country  occupying  the  place  held  in  Eng- 
land by  the  excellent  little  volume  on  '  Weather- 
charts  and  storm- warnings,*  prepared  by  Mr, 
_Scott  of  the  British  meteorological  offlce.  An 
erapt  in  this  direction  has,  however,  recently 
en  made  by  Mr.  S.  S,  Bassler  of  the  Cincin- 
nati Comrtiercial  gazette,  who  aims  to  make  **  a 
practical  guide  to  weather-changes,  and  a  help 
to  a  better  understanding  of  the  weather  re- 
ports au<l  (predictions  daily  issued,'*  with  espe* 
cial  adaptation  to  the  Ohio  valley.  The  oniinary 
sequence  of  atmospheric  conditions  accompany- 
ing barometric  maxima  and  minima  Is  briefly 
described  and  roughly  illustrated  ;  but  we  regret 
to  find  in  the  field  of  ])0|)ular  instiuction,  where 
conciseness,  clearness,  and  aceuraey  are  of 
prime  importance,  so  man}  departure's  IVom 
these  essentials .  Error  and  inaccu  racy  of  state- 
ment, as  well  as  the  omission  of  many  im|>or- 
tant  facts,  for  which  ample  space  might  be 
found  by  avoiding  needless  repetitions,  indicate 
lack  of  acquaintance  with  the  subject ;  and 
although  the  preface  says  that  *'  it  is  not  pro- 
]X>sed  to  consider  any  of  the  conflicting  scientific 
theories,  many  of  them  still  mere  assumptions 
that  have  been  accepted  as  expUiining  the  phe- 
nomena daily  presented  in  our  atmosphere/* 
we  find  on  p.  3fl  the  following  obscure  and  in- 
accurate statement  concerning  the  origin  of 
storms :  — 

**  The  warm,  light,  v»porli»d  air  may  mov6  hi^b 
oyer  the  IrikL  frequently  over  strattt  of  dry  cool  atr, 
In  gre^t  volume,  from  the  coniral  un^teorologiral 
zone,  in^rtilitiilly  sinking  down  And  forming  tbo  gt!rms 
of  baroni«'tric  Helds  of  low  pressure^  uhieh  sprend 
and  develop  into  extensive  jstorui  areas.  It  ts  In 
Buch  field i  thai  the  he^it  of  tho  sun  in  concentrated 
and  storm  ct*ntr«*«  oHifimited.  The  enrlh  iibsorbing 
elect  rici  ly  fr         '  'trie  di'jturbsuKes  of  more 

or  lesi  viol  _    to   Mie   intensity  of   the 

condition*  ;<  n.^'  i}»^,.r  .vrj^n  or  with- 

draH  mI  of  ♦  i  i  r  |>rotlace9 

sudden    coin  iiUion»   and 

cliAnge  of  ttf  aipi.n'iiiur<i/ ' 

It  is  said  farther  on,  that  the  tornado  ••  has 
its  origin  in  the  enormous  electric  tension 
caused  by  th*»  friction  of  opposing  atmospheric 
currents  of  different  temijerature  ;  and  elec- 
tricity is  undoubtedly  the  active  agent  produ- 
cing the  appalling  effects  of  tornadoes/'  Some 
physical  demonstration  of  this  very  popular 


and  very  erroneous  assumption  wonld  not  be" 
out  of  place  after  so  unqualified  an  assertion. 
The  pamphlet  is  better  than  nothing,  but  it  is 
by  no  means  a  satisfactory  piece  of  work. 


ART-CATALOGUE    OF    THE    NEW-ENQ- 
LAND  MANUFACTURERS'  INSTITUTE, 

Catalotjue  of  the  art  dqmrtment  af  the  Nem- England 
manu/acturera*  ami  mechanieH*  trutiitute.  Boston, 
CtippUs,  Uphfim,  §■  Co.,  1883.     4°. 

Tins  catalogue  certairdy  has  a  very  alluring 
exterior,  and  leaves  little  to  be  desired  in  its 
general  presentation  of  reproductions  of  ceitain 
sketches  and  pictures  which  were  exhibited  at 
the  Hiirof  1883  in  Boston.  It  is  not  our  func- 
tion to  criticise  the  pictures,  but  the  methods 
of  repi^oducing  the  pictures  and  sketches  by 
the  various  mechanical  processes  exhibited  in 
the  catalogue  fall  within  the  province  of  Sci- 
ence. 

Still,  a  critic  of  the  various  methods  of  repro- 
duction  of  pictures  cannot  limit  himself  entiixily 
to  a  mere  consideration  of  the  thoroughness 
of  the  technical  processes  involved  in  such  re- 
productions ;  for  he  would  appeal  only  to  the 
ardent  follower  of  the  albertype  process  ♦  or 
to  an  etching  process.  He  must  decide  as 
impartially  as  possible,  which  of  the  various 
methods  exhibited,  for  instance,  in  this  cata- 
logue, gives  an  idea  of  the  pictures  which 
appeals  to  the  artistic  sense  in  the  l\illest  way. 
From  this  point  of  view  there  is  no  doubt  that 
the  wood-engravings  and  the  etchings  in  this 
catalogue  are  superior  to  the  specimens  of  the 
albertypes,  and  to  those  of  the  photogi^nphic 
processes  in  general.  No  photolithographic 
process  represents  the  values  of  the  lights  and 
shades  of  a  picture  except  in  the  most  solid 
and  implacable  manner.  Witness  the  *  View 
on  the  Nile,'  which  represents  a  darbcah  in  the 
foreground,  with  Bome  figures  on  the  river- 
bank  near  it,  a  stretch  of  river  and  of  low- lying 
hills.  The  reproduction  has  an  air  of  vraisem- 
blance,  but  nothing  more.  It  is  not  artistic. 
The  little  picture  entitled  *  Give  me  a  swing,* 
representing  a  pretty  little  girl  leaning  against 
a  tree  near  a  hammocdc,  and  coquettishly  en- 
treating some  passer-by,  is  a  better  8[)ecimen 
of  what  an  albertype  can  do.  The  remaining 
specimens  of  albertypes  lose  whatever  clearness 
ofdctinition  a  real  phot»>graph  might  possess, 
and  render  the  blackness  of  shadow  of  many 
photographs  in  a  still  more  pronounced  way ; 
so  that  the  albertyjx^s  presented  in  this  volume 
have  the  appearance  of  |>oor  photographs. 
Thei*e  are  certain  subjects,  however,  for  the 
i-eproduction  of  which  the  albertype  is  suitable. 
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'  The  spring  near  Orange,  N.J.,'  for  instance, 
renders  the  peculiar  mistiness  and  indefinite- 
ncss  of  a  New  Jersey  landscape  at  that  time 
of  the  3'ear  with  considerable  truth.  The  fas- 
cination of  a  new  process  of  reproduction 
makes  one  eager  to  extend  it  to  all  subjects ; 
and  it  is  onl3'  after  a  long  period  of  compari- 
son that  one  can  get  far  enough  away  from  this 
fascination  to  obtain  clear  judgment  of  the 
possibilities  of  the  method.  He  who  discovers 
for  himself  the  ix)ssibilities  of  a  pot  of  red 
paint  in  decorative  art  is  at  first  apt  to  apply 
the  paint  to  every  thing. 

The  wood-engraver  and  the  etcher  have 
nothing  to  fear  at  present  from  the  various 
lithographic  and  photolithographic  processes, 
save  in  the  cheap  market.  The  various  gela- 
tine processes  must  necessarily  intensify  the 
want  of  half-lights  which  is  a  characteristic  of 
many  photographs,  and  must  obliterate  even 
the  faint  differences  in  the  degree  of  darkness 
of  shadows  which  the  original  photograph  ma}' 
show. 

Heliotypes  and  similar  processes  stand  in 
the  same  relation  to  the  pictures  they  reproduce 
tiiat  music-boxes  stand  to  the  performance  by 
the  musician  of  the  piece  of  music  they  strive 
to  reproduce.  The  delicacy  and  freedom  of 
the  original  performance  is  lost.  This  cannot 
be  said  of  wood-engraving  and  etching.  The 
wiwd-engraWngs  and  etchings  in  this  catalogue 
are  superior  to  the  other  metho<ls  of  reproduc- 
tion, and  show  a  capacity  for  interpreting  the 
sentiment  and  the  skill  of  the  artist,  even  to 
the  extent,  sometimes,  of  improving  on  the 
originals  of  which  they  are  the  reproductions. 
The  progress  of  one's  art-culture  is  generally 
from  photographs  to  engravings,  and  from  en- 
gravings to  etchings ;  and  a  half-hour's  study 
of  this  illustrated  catalogue  would  hasten  one's 
culture  in  this  generally  accepted  wa}'. 


YARROW'S  CHECK-LIST  OF  AMERICAN 
REPTILES. 

Check-list  n/ North- American  ReptiUa  and  Bafrachia; 
with  catalogue  of  specimens  in  U.  S.  national  mu- 
seum. Bv  H.  C.  XARROW,  M.D.  Washington, 
Government,  1883.  (Bull.  U.S.  nat.  mus.,  24.)  8 
+  249  p.     8«>. 

In  this  catalogue  are  included  the  names  of 
three  hundred  and  thirty-seven  species  and 
sub-species  of  reptiles,  and  one  hundred  and 
thirty  batrachians,  found  in  North  America 
north  of  Cape  San  Lucas  and  Key  West.    The 


trinomial  system  of  expressing  the  ▼ariations 
of  widely  distributed  and  variable  species  is 
adopted,  as  in  the  recent  check-lists  of  birds ; 
and  the  sub-sixicies  are  numbered  with  the 
species.  Each  species  and  sub-species  has  been 
furnished  with  an  '  English '  name,  although 
very  few  of  them  have  any  distinctive  vernacu- 
lar ap|>ellation  in  fact.  The  author  observes, 
tliat  to  the  task  of  ascertaining  the  English 
names  in  actual  use  has  been  added  '^  the  very 
laborious  one  of  translating  as  literally  as  possi- 
ble some  of  the  polysyllabic  Greek  and  Latin 
names."  This,  it  seems  to  us,  has  been  a 
wholly  profitless  task.  It  is  no  gain  to  any 
one  to  call  Amblystoma  jeflTersonianum  pla- 
tineum  the  '  slender  salamander,*  while  the 
related  Batrachoseps  attenuatus  is  the  '  slender 
lizard.'  Nor  is  it  evident  why  most,  but  not 
all,  of  the  species  of  Plethodon,  are  called 
'lizards,'  while  those  of  related  genera  are 
chiefiy  "  tritons '  or  '  salamanders.'  Hemidac- 
tyllum  scutatum,  although  in  no  pro|)er  sense 
a  lizai-d,  and  not  scaly,  is  called  the  '  scaly 
lizard,'  instead  of  the  'shielded  little  half-toe,' 
as  its  name  would  impl}*.  Perhaps  these  Eng- 
lish names  of  Dr.  Yarrow  are  as  good  as  any 
other  set  of  made-up  vernacular  names ;  but, 
if  so,  it  is  time  to  protest  against  the  whole 
business.  Scientific  names  themselves  are  suf- 
ficiently trying  without  this  additional  incu- 
bus. 

The  classification  and  nomenclature  of  Dr. 
Yarrow's  list  is  essentially  that  of  the  check- 
list of  Professor  Cope.  Several  additions  have 
been  made,  and  a  few  changes  of  name  ;  most ' 
of  the  latter  being  in  the  group  of  turtles,  and 
due  to  the  studies  of  ^Ir.  F.  W.  True.  Some 
further  changes  in  nomenclature  must  take 
place ;  as  the  substitution  (already  suggested 
by  M.  Boulenger)  of  '  Cryptobranchus '  for 
'  Menopoma,'  of  '  Neeturus  maculatus  *  for  '  N. 
lateralis,'  an<l  the  suppression  of  the  generic 
name  *  Muraenopsis,'  pre-occupied  among  the 
eels. 

After  the  check-list,  follows  a  list  of  the  speci- 
mens of  each  species  in  the  National  mu.seum. 
This  list  is  of  very  high  importance  as  a  con- 
tribution to  our  exact  knowledge  of  the  geo- 
graphical distribution  of  sixjcies,  and  is,  in  fact, 
the  raison  d'Hre  of  the  whole  memoir.  The 
bulletin  is  completed  with  a  list  of  species 
desired  by  the  museum,  and  with  full  index  to 
scientific  and  vernacular  names  of  species,  and 
to  the  localities  and  names  of  persons  men- 
tioned. 
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INTELLiaENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS, 


OOITERNMENT    ORGANIZATIONS. 

0eologioal  aurrey. 

Mount  Shntta,  —  In  Science^  No.  48,  was  meritloned 
Mr.  Giltwrt  Thompson's  Buggestion^  that  Mouut  Sbas- 
la,  in  norlheni  California,  wouJd  be  a  good  point  upon 
which  to  ejitabllsh  a  permanent  meleorological  station 
like  those  on  the  summils  of  Mount  Washington  and 
Pike's  Peak.  The  following  noteSt  obtain^id  from  Mr. 
Thompson,  will  perhaps  miike  more  apparent  its  suit- 
ftUility  for  that  purpose. 

Mount  Shasta  is  a  volcanic  peak  having  au  altitude 
of  14,511  feet  above  sea-level^  and  situated  in  latitude 
41^24':i0'\  and  longitude  r22oir34".  So  prominent  is 
it,  that  it  rivets  the  attention  even  at  a  distance  of  over 
a  hundred  miles ;  and  at  Berry  vale,  where  it  rises  over 
11,000  feet  in  a  distance  of  ten  miles,  its  appearance 
is  majestic.  It  is  not  part  of  a  mountain  range»  and 
DO  mountains  within  a  radius  of  forty  miles  from  it 
attain  the  «*lf  vation  t>f  ll,0(K>  feet.  The  greatest  length 
of  the  north-wi^bt  slope  is  sixteen  miles  to  the  edge 
of  Little  Shasta  valley,  which  has  an  elevation  of 
a,0(K»  feet.  The  south-western  slope  to  Elk  Flat 
(where  the  elevation  is  4,0<J<»  feet)  has  a  Uw^lh  of 
eight  miles.  The  highest  divide,  six  miles  to  the 
north-west,  hiis  an  altitude  of  0,000  feet;  while  the 
divide  of  the  Sacramento  River,  ten  miles  to  the  west- 
ward, has  an  altitude  of  only  3,50(J  feet.  The  dis* 
lance  from  the  summit  in  any  dii-ection,  to  the  contour 
of  8,0t)0  feet,  will  not  exceed  four  miles.  The  promi- 
nence and  isolation  of  this  volcanic  cone  are  therefore 
obvious. 

The  point  at  which  llie  growth  of  timber  recelvea 
itagrealent  check  is  at  an  elevation  of  8,200  feet. 
This  hmi ting-line  is  a  conspieuous  feature  in  the 
view  of  the  mountain  as  seen  from  a  distance  of 
forty  or  fifty  miles,  as  it  contrasts  sharply  with  the 
attow.  The  last  tree  (so  small  that  it  was  put  in 
Ui«  veat-pocket)  was  fomid  at  30,130  feet. 

Th6  streams  that  have  their  origin  in  the  melting 
of  the  snows  of  Mount  Sliasta  make  their  appearance 
suddenly  as  rushing  torrents,  which  subside  during 
Hie  night,  leaving  only  pools  of  clear  water,  which 
bIso  gradually  disappear.  On  the  east  side  they  h»ve 
eroded  deep  cafions,  in  two  of  which  arc  waterfalls  400 
fe<t  in  height.  After  the  first  snow,  the  flow  of  water 
from  the  mountnin  ceases  until  the  following  spring. 
Only  two  «»t reams  can  he  considered  as  permanent. 
There  are  Imt  few  springs;  as  all  this  water  sinks 
near  liie  base  of  the  peak,  to  re-appear  at  distant 
places  in  an  unexpected  manner  as  springs  of  im- 
mense size.  The  hot  sulpliur-springs,  or  solfataras 
IS  perhaps  they  should  properly  be  termed,  which  are 
now  in  active  operation  at  the  summit  of  the  peak, 
once  extended  considerably  farther  to  the  south-east. 
Au  additional  spring  was  discovered  last  summer, 
under  the  summit  to  the  eastward.  The  myth  of  the 
Win-tun  Indians,  that  Mount  Shasta  is  the  assembiy- 
house  of  the  gods,  probably  liad  its  origin  in  the 
existence  of  these  sprlijgs.    The  more  prosaic  imagi- 


nation  of  the  topographer  suggests  that  the  steam 
from  these  vents  might  be  utilized  to  heat  a  station 
built  on  the  summit  of  the  mountain. 

Topo'jraphic  icorAr  in  the  southern  Appalachians,  — 
Party  No.  2  of  the  southern  Appalachian  division, 
Morris  Bien  in  charge,  was  engaged  during  the  past 
season  in  the  north-e.a*ttern  part  of  Tennessee,  the 
north-western  part  of  North  Carolina,  south-western 
Virginia,  and  southern  West  Virginia,  —  an  area  of 
al>ont  *ix  thoxisand  square  miles,  lying  between  par- 
allels :56«'  and  37°  30',  and  meridians  8P  and  83°  30'. 

The  topography  of  this  area  is  of  the  same  charac- 
ter as  that  found  by  party  No,  3  in  the  Tennessee 
valley;  except,  that,  in  the  portion  lying  in  North 
Carolina,  the  cliaracter  of  the  former  is  combined 
with  a  system  of  spurs  radiating  from  a  sort  of  cen- 
tral knot,  —  a  feature  reminding  one  somewhat  of  the 
Rocky  Mountains,  This  similarity  to  western  topog- 
raphy increases  as  we  go  southward  on  the  eastern 
side  of  the  range,  until,  in  the  IJlack  Mountains,  it 
becomes  very  marked.  Another  striking  difference 
is,  that  here  there  is  no  apparent  un<!er!L;r'/und  drain- 
age of  the  sink-hole  nature.  In  south-western  Vir- 
ginia, however,  the  drainage  is  similar  to  that  of  the 
Tennessee  valley,  and  quite  as  striking. 

'A  curious  example  of  the  sinking  and  re-appearing 
of  streams  is  found  in  Scott  county,  Va.  There  is  a 
completely  enclosed  basin  in  which  a  considerable 
creek  gathers,  and  flows  toward  the  Clinch  River,  from 
which  it  is  separated  by  a  continuous  ridge  about 
three  hundred  feet  high.  At  the  foot  of  this  ridge  the 
stream  disappears,  and,  as  has  been  proved  by  marked 
slabs,  flows  beneath  the  ridge  and  under  the  river, 
appearing  as  a  spring  about  half  a  mile  from  the 
rifer,  and  on  the  opposite  side  of  it.  The  under- 
ground course  of  the  stream  must  be  somewhat  like 
an  inverted  siphon.  Tlie  sink  of  the  creek  ia  about 
tw^euty  feet  higher  than  the  river,  and  nearly  the 
same  height  above  its  outlet  at  the  spring. 

In  the  same  county  is  the  natural  tnnnel  of  Stock 
Creek.  At  about  eight  miles  from  its  head,  the  ravine 
in  which  St«>ck  Creek  flows  is  closed  in  by  a  distinct 
cross-ridge  about  four  hundred  and  fifty  feet  high. 
The  creek,  which  is  about  fifteen  feet  wide  and  th:ee 
feet  deep,  has  made  an  S-shaped  tunnel  througl^  the 
ridge  about  nine  hundred  feet  long,  and  averaginu  fifty 
feet  in  width.  It  Is  nowhere  less  than  ten  feet  high, 
rising  at  t)je  entrance  and  outlet  lo  over  sixty  feet. 

The  entrance  ia  an  almost  perfect  archway  in  a 
perpendicular  rock  wall  which  is  nearly  four  hundre«l 
feet  high,  while  Ihe  outlet  is  in  a  remarkabJe  perfect- 
ly dome-shaped  rotunda  of  which  about  half  is  want- 
ing. The  highest  pr>lnt  of  the  dome  is  aboul  four 
hundred  and  fifty  feet  above  the  creek-bed.  Curious- 
ly enough,  when  visited  last  September,  the  creek 
sank  entirely  at  the  entrance,  and  re-appeared  only  at 
the  outlet,  not  a  drop  of  water  being  visible  in  the 
tunnel;  whereas  during  high  water  a  roaring  torrent 
rashes  through  it.  A  preliminary  line  of  the  South 
Atlantic  and  Ohio  railroad  has  been  located  in  the 
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tunnel ;  and  they  propose  to  make  a  secondary  tunnel, 
cutting  an  angle  of  the  S  in  the  natural  tunnel. 

There  are  enormous  quantities  of  marketable  tim- 
ber throughout  this  whole  section;  cherry,  walnut, 
oak,  chestnut,  poplar,  hickory,  etc.,  growing  every- 
where. In  the  extreme  south-west  of  Virginia,  fine 
large  poplars  are  found  in  great  abundance.  In  Shady 
Valley,  Tenn.,  is  an  extensive  forest  of  several  thou- 
sand acres,  in  which  are  to  be  found  most  magnifi- 
cent pines,  straight  as  an  arrow,  and  many  over  a 
hundred  and  fifty  feet  high. 

The  mineral  wealth  of  the  country  has  just  begun 
to  receive  proper  attention.  Within  the  past  few  years 
the  well-known  Cranberry  iron-mines  have  been 
opened,  the  ore  from  which  is  of  very  fine  quality; 


and  it  is  claimed  that  the  same  body  can  be  traced, 
almost  continuously,  far  north  into  Virginia.  There 
are  several  copper-mines  in  the  north-western  part  of 
North  Carolina  wliicli  await  only  the  influx  of  capital 
to  produce  in  large  quantities.  Gold  has  also  been 
found  in  this  section  in  small  amount. 

Throughout  that  part  of  south-western  Virginia 
lying  north-west  of  CUnch  Mountains,  coal  is  found 
in  almost  every  ridge,  and,  at  Pocahontas,  is  mined  in 
large  quantities.  Copper  and  iron  have  also  been 
found  scattered  throughout  this  section.  This  region 
needs  only  railroad  facilities  to  become  one  of  the 
richest  districts  in  the  east.  It  can  supply  coal  and 
timber  in  enormous  quantities ;  and,  from  all  accounts, 
iron  and  copper  mining  would  also  be  profitable. 


RECENT  PROCEEDINOS   OF  SCIENTIFIC  SOCIETIES. 


FrankUn  hutitate,  Philadelphia. 
Feb,  20, ^^Lt,  S.  Lloyd  Wiegand  presented  a  fur- 
ther communication  respecting  the  use  of  cast-iron 
in  the  construction  of  steam-boilers;  illustrating  his 
remarks  by  bursting,  under  hydrostatic  pressure,  a 
model  of  the  exploded  Gaffney  boiler,  which  had 
been  the  cause  of  a  protracted  legal  controversy  in 
Philadelphia.  Mr.  Wiegand  protested  against  the 
sweeping  condemnation  of  cast-iron  as  a  material  for 
steam-boiler  heads,  and  especially  deprecated  the 
effort  that  had  been  made  to  commit  the  institute  as 
a  scientific  body,  to  suit  an  expression  of  opinion 
without  experimental  verification.  On  Mr.  Washing- 
ton Jones's  motion,  a  resolution  was  adopted,  in 
which  tlio  national  Congress  is  urged  to  appoint  a 
commission  of  experts  for  the  testing  of  iron,  steel, 
and  other  materials  used  for  structural  puri)ose8,  and 
to  make  a  suitable  appropriation  for  the  work  of  the 
coinmi>8ion. Mr.  David  Cooper  exhibited  a  re- 
markably fine  suite  of  specimens  of  direct  life-size 
camera  portraits,  admirably  illustrating  the  progress 
which  has  lately  been  made  in  dry-plate  photography. 
These  pictures  were  taken  with  dry  plates  prepared 
by  the  Eastwick  dry-plate  company  of  New  York. 

Oanadian  institnte,  Toronto. 
Feb.  16.  —  Prof.  J.  Playfair  McMurrich  read  a  paper 
on  thc>r»teology  of  Amlurus  catus,  one  of  a  series 
on  the  morphology  and  development  of  that  fish. 
The  paper  treated  particularly  of  the  high  specializa- 
tion of  Aniiurus,  as  instanced  by  the  small  amount  of 
cartilage  in  the  skull,  and  by  the  great  modification 
of  the  maxillae  and  of  the  pectoral  and  dorsal  fins. 

Frinoeton  soienoe  olnb. 
Feb,  14.  —  Professor  George  Macloskie  reported  his 
researches  on  the  tracheal  organs  of  insects,  by  which 
it  appears  that  their  spiral  filaments  are  not  independ- 
ent structures,  but  crenulation^  or  inward  foldings, 
with  thickening  of  the  chitinoul  wall ;  that  the  spi- 
rals are  really  tubular,  fissured  tA  the  line  of  infold- 
ing, and  continuous  with  the  eniplosing  wall.    The 


function  of  aeration  is  discharged  by  air  passing,  not 
through  the  wall  into  the  blood,  but  directly  to  the 
tissues  by  lung-like  terminal  cells,  long  ago  described 
by  Louis  Agassiz,  and  shown  by  Max  Schultze  to  be 
especially  abundant  near  the  luminous  organs  of  the 
glow-worm. 

Prof.  II.  F.  Osborn  reported,  that  in  the  opossum, 
unlike  the  kangaroos,  the  superior  and  inferior  mes- 
enteric arteries  and  coeliac  axis  arise  from  a  common 
trunk  above  the  renal  arteries,  —  a  reduction  similar 
to  that  found  in  the  monotremes. 

Prof.  W.  B.  Scott  stated  that  the  hind-foot  of  the 
American  mlocene  Enteledon  shows,  like  the  Euro- 
pean, the  third  and  fourth  metatarsals  greatly  en- 
larged, the  second  and  eighth  very  rudimentary.  The 
third  is  borne  entirely  by  the  external  cuneiform; 
the  middle  cunelfonn  is  very  small,  and  coalesced 
with  the  external  cuneiform:  and  the  internal  is  very 
narrow,  and  articulates  above  with  the  navicular,  and 
below  with  a  hook-like  process  of  the  third  metatar- 
sal. The  rudimentary  second  metatarsal  is  wedged 
in  between  the  middle  and  internal  cuneiforms.  This 
type  of  foot  corresponds  to  Kovalevsky's  *  inadaptive 
type  of  reduction,'  nearly  half  of  the  bearing-surface 
of  the  tarsus  being  unemployed. 

Dr.  McCay  called  the  attention  of  the  club  to  a  let- 
ter in  the  last  number  of  the  Jahrhnch  Jiir  wineralogie, 
from  Professor  Sandberger  of  Wiirzburc:.  In  a  pam- 
phlet which  appeared  recently  in  Gcnnany,  MoCay 
had  attacked  Sandberger  respecting  his  alleixed  dis- 
covery of  the  rhombic  modification  of  speiskobalt. 
McCay  has  proven  that  the  honor  of  the  discovery  Is 
due  to  Breithaupt  of  Freiberg;  and  Sandberger,  con- 
vinced by  the  ample  evidence,  has  in  his  letter  ad- 
mitted the  correctness  of  the  arguments  advanced, 
and  signified  his  readiness  to  withdraw  his  name 
*  Bpathiopyrite,'  and  to  substitute  in  its  place  the  Breit- 
haupt term,  *  safllorite.*  Dr.  McCay  further  reported 
upon  eight  analyses  of  argillaceous  limestones,  sev- 
eral of  which  seemed  admirably  fitted  for  making  hy- 
draulic cement. 

Prof.  0.  G.  Rockwood  and  Mr.  Fine  gave  synthetic 
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deitt  on  Stmt  Ions  of  the  formula   for  the  prismatold, 

ODf  sectiun  being  made  at  will. Mr.  Smith  i^iive  a 

new  ami  8imi»le  ilemonstration  nf  the  ellipse  of  stress. 

Mr,  Miigie  gave  a  proof  for  the   movement  of 

liqiiida  in  capillary  tubes,  both  cylindrical  and  coni- 
cal. ^ Mr.  M.  McNeill  gave  a  method  for  reducing 

to  the  mean  time  of  observation  a  series  of  mirr^ira* 
eter  measures  of  distance  and  position  anf^le,  when 
one  of  the  ohjecls  has  such  a  large  proper  motion 
that  these  quaniiticji  do  not  vary  proportionally  witli 
the  time. 

Society  of  iirta^  MaatacliQiettt  inatitate  of  teohaologj« 
Jan.  f4.  —  Capl.  D,  A.  Lyle,  U.S.A.,  reail  a  paper 
on  the  rise,  progress,  and  methods  of  the  U.  S.  life- 
»avinj5  service.  The  first  organize*!  attempt  at  saving 
life  imperilled  by  wreckage  was  inaugurated  by  the 
Ma&sachUBetts  humane  society  in  1782,  but  the  true 
tnception  of  the  U.S.  s^ervice  was  ifi  184S;  and  since 
that  time,  In  spite  of  reverses,  inadequate  appropria- 
tions, etc.,  the  service  has  steadily  advanced  in  effi- 
ciency. It  was  e-Htablished  on  its  present  enlarged 
baai?  in  1878»  after  several  years  of  atru^^gle.  At 
present  the  whole  number  of  stations  is  180,  i»f  which 
131>  are  on  the  Atlantic  coast.  The  following  statis- 
Ucs  for  the  year  ending  June  30,  1882,  will  show  the 
efficiency  of  the  service:  disasters,  341);  property  in- 
volved, ^4.7tW,<XMj;  property  saved,  S;3,106,tX)0;  per- 
sona Involved,  2,3tl8,  of  whom  all  but  \'2  were  saved; 
total  expense,  $.'i94,S80.74,  or  at  the  rate  of  le?»s  than 
I  fS60  per  person,  without  considering  the  value  of 
property  taved.  During  I  he  more  inclement  months, 
dangerous  shores  are  constantly  patroled;  and  upon 
discovering  a  wreck,  a  projectile  is  fired  over  the 
TesAel,  carrying  a  line,  by  means  of  which  the  sailors 
draw  out  a  cable,  which  they  secure  t<i  the  mast,  and 
on  whk'h  a  life-car  or  a  breeches-buoy  is  run  back 
and  forth,  by  which  those  on  board  are  carried  to  the 
shore.     Capt.    Lylo  explained  all  tiie  details  of  the 

methods  used,  by  means  of  a  model, Mr.  N.  M, 

Lowe  exhibited  a  model  showing  a  method  of  trans- 
mitting power  by  belting,  designed  to  replace  the 
ordinary  fast  and  loose  pulley. 

Academy  of  aatonl  loieaoeif  PblUdelphk. 
Jan,  IS,  —  Ptxif.  H,  C.  Lewis  exhibited  a  speci- 
men of  limestone  from  Utah  which  emitted  a  lurid 
red  lliijht  when  struck,  scratched,  or  heated.  The 
glow  laste*!  from  half  a  second,  when  lightly  struck, 
to  a  much  longer  time  as  the  result  of  a  blow.  On 
examination,  the  specimen  proved  to  be  an  almost 
perfectly  pure  carbonate  of  limc^  with  but  a  slight 
percentage  of  impurities.  It  is  loose-grained,  white, 
aud  cry&talline,  the  grains  being  but  slightly  coherent^ 
thus  giving  the  rock  the  appearance  of  a  soft  sand- 
stone. It  crumbles  easily  l*elween  the  fingers,  form- 
ing a  coarse  sand.  When  heated  in  a  gKo-ss  lube  over 
a  flame.  It  glows  with  a  deep  red  light,  which  lasts  for 
a  minute  or  more  after  withdrawing  the  flame.  After 
two  or  three  heatings  the  phospliorescent  property 
disappears.  A  search  through  the  collection  of  the 
academy  for  ISmeftones  having  similar  properties  re- 
sulted hi  finding  specimens  from  Kaghberry.  India, 
whJch  glowed  with  a  strong  yellow  phosphorescence 


when  heated,  aIthou<;h  no  such  eflect  was  produced 
by  scratching  or  striking.  It  was  of  great  interest  to 
tiud  that  the  Indian  limestone  alone,  of  all  in  the  col- 
lection, had  the  iireci^^e  external  chariiciers  of  that 
from  Utah.  This  similarity  is  more  than  a  coinci- 
dence. It  confirm?  Becquerers  view  that  phoApho- 
rescerice  depends  upon  physical  rather  than  chemical 
conditions.  In  the  rocks  referred  to,  It  is  probably 
dependent  upon  a  disturbance  of  their  loosely  aggre* 
gated  crystalline  particles,  whether  such  be  produced 
by  percussion,  friction,  heat,  or  decrepitation. 

Dr,  J.  Leidy  communicated  the  results  of  a  recent 
trip  made  to  Atlantic  City  for  the  purpose  of  collect- 
ing and  studying  some  of  the  life-forms  thrown  up  on 
the  beach  by  the  storm  of  Jan.  K  The  shore  at  the 
highest  line  reached  by  the  tide  was  for  miles  covered 
with  millions  of  bushels  of  the  common  beach-clam, 
Mactra  solid i^si ma.  In  many  places  they  were  closely 
packed  together  in  extensive  patches.  Besides  those 
vi»ible,  it  is  probable  that  at  least  as  many  more  were 
covered  by  the  sand  thrown  up  at  the  same  time,  or 
had  buried  themselves  in  the  beach.  Until  this  evi- 
dence of  the  storm  he  had  no  suspicirm  that  the 
mollu^k  was  so  exceedingly  abundant  on  the  coast; 
though  he  had  been  well  ft  ware  that  it  was  very  com- 
mon, having  repeatedly  seen  large  quantities  thrown 
on  shore  under  siimilar  cir^'umstances.  With  the 
Mactra  were  other  molhisky,  which,  although  nu- 
merous enough,  appeared  to  be  few,  compared  to  the 
former.  These  were  Fulgur  carica,  and  F.  canalicu- 
lata,  Natica  heros,  N,  duplicata,  and  N.  obsoleta. 
Hennit  crabs  were  also  abundant,  —  Eupagurus  poUi- 
caria  in  the  shells  of  Natica  and  Fulgur,  and  E, 
longicarpua  in  shells  of  Natica.  Spider-crabs  were 
common,  anil  a  few  half-grown  lior*eshoe*crabs  were 
aUo  obiter ved.  Some  bunches  of  the  common  edible 
musisels  were  collected. 

It  seemed  remarkable,  on  the  other  hand,  that 
some  of  the  commonest  moUusks  were  conspicuous 
by  their  absence;  few  or  no  oysters,  clams  (Venus 
mercenaria),  Bquirt-clama,  or  horse-mussels,  having 
been  seen.  Scarcely  any  traces  of  annelids  were  ob- 
served, except  masses  of  dead  Serpula.  There  were 
also  no  echinoderms,  except  one,  Caudtna  arenata, 
which  occurred  at  some  places  in  considerable  num- 
bers. It  w;is  believed  that  this  was  the  first  thne  the 
animal  had  been  observed  on  the  coast  of  New  Jersey. 
They  usually  range  from  three  to  four  inches  in 
length,  but  several  were  found  upward  of  six  inches, 
and  over  an  Inch  in  diameter  at  the  thicker  portion 
of  the  body.  They  present  but  little  resemblance  to 
the  forms  commonly  recognized  as  echinoderms  or 
sea-urchins,  looking  much  like  large  fleshy  worms. 
Dissection,  however,  at  once  reveals  their  true  rela- 
tion a  hi  p. 

It  is  an  Interesting  question  as  to  what  becomes  of 
the  vast  quantity  of  Mactra  and  other  shells  inces- 
santly cast  on  shore.  Storms  annually  oblige  tlie 
(K'can  10  contribute,  from  its  inexhaustible  stores, 
multitudes  of  mollusks  and  other  animals  to  the 
sandy  beach.  By  expo«4ure  to  the  influence  of  the 
w*eather,  the  air,  the  sun,  the  rain,  frosts,  and  other 
destructive  influences^  the  calcareous &lie Us  are  broken 
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and  decomposed,  and  in  a  comparatively  few  yean 
entirely  disappear.  Carb<inic  acid  of  the  rain-water 
must  be  a  potent  agent  in  their  ultimate  solution,  as 
it  percolates  through  the  sand.  While  the  beach  re- 
ceives it4  consUnt  supplies  of  shells,  no  trace  of  these 
is  to  be  found  in  the  sand  immediately  back  of  the 
shore,  which  in  former  times  received  the  same  in- 
cessant contribu  tions.  For  similar  reasons,  no  doubt, 
calcareous  fossils  are  comparatively  rare  in  sand- 
stones, though  in  many  cases  their  impressions  are 
well  preserved. 


NOTES  AND  XEWS. 


LuDWio  LiKBRECHTof  Lippstadt,  in  Westphalia,  is 
endeavoring  to  obtain  subscriptions  from  all  countries 
to  establish  a  memorial  in  honor  of  the  late  Dr.  Her- 
mann Miiller,  whose  biography  was  briefly  given  in 
No.  36  of  Science.  The  income  is  to  be  applied  to  the 
support  of  his  family  during  the  life  of  his  widow, 
and  thereafter  to  aid  students  of  the  natural  sciences 
educated  at  the  public  school  of  Lippstadt. 

—  Professor  John  LeConte  has  contributed  a  series 
of  physical  studies  of  Lake  Tahoe  to  the  recent  num- 
bers of  the  Ocerland  mnnthly  (San  Franciscn),  in 
which  he  sums  up  what  is  known  of  the  lake,  and 
suggests  lines  of  work  for  studious  observers  to  fol- 
low. The  greatest  depth  sounde<l  was  sixteen  hun- 
dred and  forty-five  feet,  and  the  lowest  temperature 
found  was  at  the  bottom,  39°. 2  F.  Like  most  deep 
lakes,  this  one  does  not  freeze,  because  the  winters 
are  not  long  or  strong  enough  to  retluce  its  entire  vol- 
ume to  a  cold  below  this  temperature  of  maximum 
density.  The  transparency  and  color  of  the  water 
are  discussed  at  length,  and  an  abstract  of  the  n^cent 
Swiss  studies  of  lake-oscillations,  or  seiches,  is  given; 
as  then*  is  every  reason  to  suppose  they  must  occur 
in  our  lakes,  although  not  yet  recognized  hen*.  Ac- 
oi>rding  to  the  most  reasonable  esiiniate-*  of  mean 
di'pth,  the  duration  of  the  longitudinal  seiche  of 
Lake  Tahoe.  calculated  by  Forel't  ff»rinula.  would  be 
eighteen  or  nineteen  minutes:  and  of  the  transverse, 
al)out  thirteen  minutes.  The  lake-basin  is  regartled 
as  a  *  plication  hollow'  or  tn->uch  prinluet^d  between 
two  ai1j:icent  and  parallel  mountain  ran^vs. 

—  E.  and  F.  N.  Spim  announce  as  in  preparation  *  A 
history  of  electricity  and  of  the  elect ric  telegraph/ 
by  J.  J.  Fahie. 

—  Messrs.  Barry,  an  old  wine  and  coffee  firm  of 
London,  have  since  the  middle  of  the  la-^t  century 
kept  a  scale  for  the  amusement  of  their  customers. 
The  results  of  the  weighings  have  been  regularly 
entered  in  books  kept  for  the  purpose,  together  with 
the  ages  and  any  remarks  railed  for  by  the  clothing 
or  other  condition  of  the  person  weighed.  Francis 
Galton.  in  his  search  for  statistical  information  i>f  the 
progress  of  man.  has  examined  these  rt'conls.  and 
publi>hed  a  notice  of  then^salts  in  Maturf  for  Jan.  17. 
The  weights  of  the  nobility  ]\e  especially  studied,  and 
they  show  that  the  variation  in  weight  of  this  el:iss 
during  the  year  has  steadily  declined  in  the  past  hun- 
dreil  years  from  seven  to  five  pounds.    Not  only  is  there 


this  evidence  of  a  more  regular  and  healthy  life,  hat 
the  age  of  greatest  weight,  which,  with  the  genera- 
tion from  1740  to  1760,  was  reached  at  forty-five,  be- 
ing at  that  age  about  sixteen  pounds  more  than  the 
weight  of  the  1800-1820  generation  at  the  same  age. 
While  from  that  age  the  entire  generation  declined 
in  weight,  the  tables  show  that  the  English  nobility 
bom  in  the  early  part  of  this  century  continued  to 
increase  in  weight  till  at  least  their  seventieth  year; 
at  their  sixty-second  year  reaching  that  of  their  grand- 
parents of  the  same  age,  who  had  been  growing  lighter 
for  nearly  twenty  years,  the  later  generation  rising  in 
weight  at  almost  the  same  rate  at  which  the  earlier 
declined.  The  men  of  the  last  century  seemed  to 
grow  stout  in  early  manhood,  then  to  fall  o£f,  while 
those  of  the  present  increase  steadily  with  their  age. 

—  Prof.  G.  Seguenza  continues  his  studies  of  the 
quaternary  formation  of  Rizzolo.  His  last  contri- 
bution is  devoted  to  the  Ostracoda,  and  comprises 
about  thirty-two  pages  quarto,  with  an  excellent  plate. 
About  thirty-five  species  are  mentioned,  and  more 
are  to  follow.  Ten  species  are  well  figured.  These 
often  elegantly  ornamented  little  creatures  have  an 
enonnous  range;  some  of  these  Sicilian  fossils  being 
common  to  Norway,  New  Zealand,  and  Sicily,  either 
living  or  fossil.  A  number  of  new  species  are  de- 
scribed. 

—  Late  signatures  of  the  Pnx^eedings  of  the  U.  S. 
national  museum  contain  a  catalogue  of  mollusca 
and  echinodermata  dredged  on  the  coast  of  Labrador 
by  the  expedition  under  the  direction  of  Mr.  W.  A. 
Steams  in  1SS2.  This  list,  which  is  carefully  anno- 
tated, covers  eleven  pages,  is  illustrated  by  a  plate, 
and  is  more  complete  than  any  thing  hitherto  pub- 
lished. It  is  due  to  Miss  Katherine  J.  Bush  of  New 
Haven.  This,  and  another  paper  by  Rosa  Smith  in 
the  same  issue,  would  seem  to  indicate,  that  at  last,  if 
Si>mewhat  tanlily,  women  are  about  to  claim  their 
share  of  work  and  honors  by  serious  zoological  in- 
vestigations. 

—  Ilerr  H.  J.  Kuneberg.  who  has  been  examining 
the  Angara  River  between  Yeniseisk  and  Irkutsk  at 
the  request  of  Sibiriakoff.  has  returned  to  Su  Peters- 
burg. He  reiK)rts  that  the  rapids  which  obstruct 
navigation  on  the  upper  part  of  the  Angara  may  be 
easily  removed  so  as  to  admit  of  regular  traflBc  on 
this  important  Siberian  waterway. 

—  In  a  lecture  by  the  Russian  academician,  Tr. 
Schmidt,  on  the  Vega  voyage,  the  author  sees  strong 
reason^  for  doubting  the  sanguine  view  of  Korden- 
skiold,  that  commerce  may  generally  or  even  fre- 
quently find  a  waterway  along  the  coasts  of  the 
SilH-rian  Sea.  He  recalls,  among  other  evidence,  the 
experience  of  Rakhmanin,  who  wintered  twice  at 
Spitzber;;en.  and  not  less  than  twenty-six  times  In 
Novaia  Zemlaia.  iwmI  who  found  the  way  to  the 
Yenisei  opi-n  on  only  tive  occasions. 

—  A  s<H*iety  of  natural  histor>'  has  been  orgMiiaad 
at  Seiialia.  Mo. :  and  an  addn'ss  by  F.  A.  SampgOBt 
indicating  the  objects  specially  in  view,  mu  printnf 
in  the  Sedalia  Dat/y  dtthocrat  of  Feb.  IS. 
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-In  1835  the  British  House  of  Commons  ordered 
mn  inquiry  for  the  purpose  of  ascertainlDg  ^*thc  best 
meftits  of  extending  a  knowledge  of  the  arts  and  of 
the  principles  of  design  among  the  p-eopfe»  especially 
the  manufacturing  population  of  the  country.'*  The 
immediate  outcome  of  the  inquiry  was  a  school  of 
design^  which  began  ita  existence  in  June,  1837,  with 
an  appropriation  of  fifteen  hundred  pounds.  From 
this  has  developed  *  The  science  and  art  department/ 
which  was  formally  created  in  1850,  and  has  now 
under  its  control  some  twelve  different  institutions^ 
of  which  the  most  noted  are  the  South  Kensington 
museumf  the  National  art  training  school  (transferred 
to  South  Kensington  in  1S56^7),  and  the  N^ormal 
«chrK)1  of  science  and  royal  school  of  mines  (re-organ* 
ized  aa  one  institution  in  1881).  In  addition  to  these 
schools,  museums,  etc.,  the  department  maintains  a 
system  of  instruction  Sn  science  and  art  that  extends 
over  the  United  Kingdom,  and  in  1882  embraced 
ivn,7t>7  pupils,  of  whom  03,581  attended  science 
schools  and  classes,  and  tK)9,2 10  recelvetl  instruction 
in  art.  TUese  numbers  do  not  include  the  attendants 
upon  the  lectures  given  nnder  the  auspices  of  the 
department^  amounting,  during  the  year,  to  8,288. 

The  appropriation  for  the  year  ending  March  31, 
1883,  was  £351,400,  while  the  department  disbursed 
during  the  same  time  X345,3d^i  I4s,  7ff.  The  grants 
for  building  are  not  included  in  these  estimates,  a« 
lliey  pass  through  Uer  Majesty's  office  of  works.  It 
will  readily  be  seen  that  the  scheme  of  instruction 
and  eitamlnation  maintained  by  the  department  haa 
&  powerful  effect  upon  the  development  of  science, 
pure  and  applied.  While  it  was  the  only  important 
agent  concerned  in  the  work,  its  dicta  passed  without 
opp<^»sliion:  now  that  other  institutions  have  taken 
up  the  service,  particularly  the  City  and  guilds  of 
London  institute,  the  methods  of  the  department  are 
closely  scnatintzed,  and  not  a  little  adverse  crittci.^m 
is  heard*  On  account  of  the  system  of  examinations 
and  gran  ID,  elementary  teachers  are  particularly 
watchful;  and  this  year  they  have  been  very  pro- 
nounced in  their  complaints.  It  is  urged  by  them 
that  the  papers  set  for  elementary  pupils  are  imprac^ 
tieable  and  unfair,  betraying  total  ignorance  of  the 
capacity  and  condition  of  the  class  of  pupils  to  be 
tested.  As  a  result  of  the  wide-spread  disBatisfaction, 
a  nuiou  of  teachers  of  science  and  art  was  effected 
Iftst  June,  whose  object*  are,  1°,  the  advancement  of 
the  profession ;  2°,  the  redress  of  grievances. 

The  presidency  of  this  association  for  a  year  has 
been  accepted  by  Professor  Huxley,  who,  perhaps,  of 
all  English  i^cientific  men,  is  best  fitted  to  give  couniiel 
on  the  educational  aspects.  As  science  examiner  and 
president  of  the  Normal  school  of  science  and  royal 
9chon1  of  minea,  Professor  Huxley  has  every  advan- 
tage for  undersfaniling  the  aims  and  motives  of  the 
department;  while  his  relations  with  the  City  and 
guilds  institute  and  with  the  Royal  society,  of  which 
he  is  president,  preclude  the  possibility  of  narrow 
vi<»w*s. 

Nothing  is  more  freely  conceded  In  England  at 
this  time  than  the  importance  of  sound  instruction 
in  •clence.     The  efforts  recently  made,  tlirough  the 


Royal  commiwion,  to  ascertain  the  provision  for  this 
work  upon  the  continent,  have  been  noted  in  this 
country.  It  is  not,  perhaps,  so  generally  knowni  that 
the  English  authorities  attach  great  importance  to 
what  we  are  accomplishing  in  the  same  direction. 
It  has  been  repeatedly  stated  that  America  surpasses 
England  in  this  respect.  In  a  public  address  Uist 
November.  Dr,  Kerr,  her  Majesty's  senior  inspector  of 
schools,  after  an  account  of  the  leading  institutions 
of  Germany  which  he  had  just  visited,  added,  that  he 
believed  the  finest  science  school  of  the  world  was  at 
St.  LouiSj  America.  In  his  addresB*  Dec.  10,  on  the 
occasion  of  the  distribution  of  prize^s  to  the  fltudenta 
of  Finsbur}'  technical  college,  Professor  Huxley  called 
attention  to  the  fact  that  un  the  American  side  of  the 
Atlantic  there  was  a  people  of  the  same  stock,  blood, 
race,  and  power,  as  the  English,  who  would  run  them 
harder  than  any  competitors  had  hitherto  done. 

We  were  indeed  earlier  than  the  English  in  making 
provision  for  the  new  demands  in  modern  education. 
The  Rensselaer  polytechnic  school  dates  back  eleven 
years  from  the  House  of  Commons'  inquiry;  and  out 
of  eighty-six  schools  of  science,  tabulated  In  the  last 
report  of  the  commissioner  of  education »  twenti**lwo 
were  organized  prior  t^»  1862,  the  dale  of  the  much- 
abused  iand-grant-  The  state  appropriations  to  these 
institutions  for  the  year  are  estimated  at  $2l>8,910,  a 
small  proportion  of  their  total  expense.  The  lecture- 
system  nijiiniained  by  the  British  department  of  sci- 
ence and  art  is  a  feature  that  may  be  studied  with 
profit  in  this  country. 

—  The  subject  of  the  preparation  of  catalogue* 
of  the  meteorological  literature  of  different  coun- 
tries was  discussed  by  the  meteorological  congress 
of  Rome  in  1879,  and  has  been  repeatedly  consid- 
ered in  the  sessions  of  the  international  committee. 
At  the  last  meeting,  held  in  Copenliagen  In  1882, 
it  was  decided  that  **  the  prospects  of  the  prepara- 
tion of  a  general  catalogue  of  meteorological  bibli- 
ography were  not  favorable  to  ltd  execution,  and  that 
the  only  action  for  the  committee  to  take  was  to  In- 
vite the  heads  of  the  different  institutes  to  prepare 
catalogues  of  the  meteorological  literature  of  their 
respective  countries/'  The  first  publication  to  ap- 
pear, in  accordance  with  this  decision »  Is  the  work  of 
Dr.  Hellmann.  Thi»  deserves  more  than  a  passing 
notice,  on  account  of  its  special  merit,  as  well  as  the 
pectdiar  characteristics  which  make  it  much  more 
tlian  a  simple  catalogue  of  scientific  pajiers  and 
observations.  It  is  limited  to  the  country  of  Grer- 
many,  and  treats  of  the  work  of  the  Germans  in 
meteorology  from  the  earliest  times  to  the  year  1881. 
The  greater  part,  containing  seven  hundred  and 
forty-four  pages,  is  devoted  to  a  list  of  the  Acienttflc 
papet^,  arranged,  first,  according  to  authors  and  insti- 
tutions, and,  second,  according  to  subjects.  In  the 
former  division,  which  includes  the  names  of  about 
thirty-four  hundred  persons  and  eighty-three  hun- 
dred memoirs,  a  valuable  characteristic  in  the  con- 
densed biographical  sketch  of  each  author,  usually 
but  a  few  lines  in  length.  The  latter  division  is  of 
special  value  to  those  who  wish  to  know  what  has 
been  done  in  special  subjects  of  invest igatlon« 


270 


SCIENCE. 


[Vol.  IH.,  No.  6ft. 


The  second  part,  of  a  hundred  and  twenty-three 
pages,  is  devoted  to  meteorological  observations,  and 
contains  indices  arranged  according  to  stations, 
countries,  and  observers.  The  third  part  is  histori- 
cal, and  contains  an  outline  of  the  history  of  meteor- 
ological observations  in  Germany  to  the  present  time, 
followed  by  chronological  and  statistical  tables. 

It  need  not  be  said  that  the  work  of  Dr.  Hellmann 
is  of  great  value,  and  will  be  a  useful  work  of  refer- 
ence for  students.  It  is  somewhat  of  a  disappoint- 
ment, however,  to  find  that  the  work  is  strictly  con- 
fined to  Germany  and  German  authors,  instead  of 
including  all  meteorological  writers  who  make  use 
of  the  German  language.  On  account  of  this  limita- 
tion, Austria  is  not  represented,  though  the  part 
borne  by  that  country  in  meteorological  work  of  a 
high  order  is  to-day  so  prominent.  A  similar  cata- 
logue for  the  latter  country  is  needed  to  supplement 
the  work  of  Hellmann. 

—  The  New  Hebrides,  discovered  by  Quiros,  and 
explored  by  Bougainville  and  by  Cook,  remained 
neglected  until  the  failure  of  aandal-wood  in  China; 
and  the  need  of  laborers  in  the  cotton  plantations  of 
Australia  and  Fiji,  brought  them  again  into  notice. 
Mr.  l{(»berjot  relates,  in  the  Bulletin  of  the  French 
geographical  society,  the  story  of  a  visit  to  these 
islands  in  the  French  vessel  le  Segond.  Of  the  natives 
of  Tanna  the  writer  says,  *  As  were  the  natives  of  this 
island  in  the  days  of  Forster  and  Cook,  such  are  they 
to-day.'  Their  dress  is  a  cincture  only,  arranged  in 
clumsy  fashion.  On  the  island  of  Sandwich  is  a 
novel  fashion  of  exhibiting  wealth.  The  houses  in 
a  palisade  face  the  centre  of  the  space,  which  is  orna- 
mented with  posts,  whereon  hang  dried  hogs'  jaws. 
Now,  as  wealth  there  consists  in  the  abundance  of 
swino,  there  is  some  vanity  in  showing  how  many 
one  has  eaten.  The  houses  on  this  island  are  much 
better  than  those  on  the  neighboring  islands.  More- 
over, a  certain  number  of  constructions  appear  to 
serve  the  ]>uri)oseof  meetings  or  of  storing  provisions. 
A  little  distance  from  the  houses  were  many  trunks 
of  troLW  planted  in  the  earth.  Each  one  of  them  has 
at  its  ui)per  extremity  two  holes  communicating,  and 
their  surfaces  are  ornamented  with  carved  devices. 
Each  of  these  trunks  is  a  veritable  instrument,  and 
their  union  forms  an  orchestra.  The  report  of  Mr. 
Roberjot  is  full  of  interesting  information,  and  several 
short  vocabularies  are  given. 

—  Dr.  Daniel  G.  Brinton  has  published,  in  the  Folk- 
lore journal  for  August  last,  a  paper  on  the  folk-lore 
of  Yucatan,  founded  on  unpublished  material  which 
has  fallen  into  his  hands.  A  very  interesting  fact 
brought  out  by  the  author  Is  the  curious  mixture  of  the 
old  paganism  with  Christianity.  In  the  langntige  of 
Garcia,  with  reference  to  the  conversion  of  the  na- 
tives, *the  only  difference  was,  that  the  natives  were 
changed  from  pagan  idolaters  to  christian  idolaters.' 
The  ancient  imposing  rituals  have  pa**sed  away;  but 
the  belief  in  sorcerers,  witchcraft,  and  magic  is  as 
strong  as  it  ever  was.  These  wise  men  divine  with  a 
rock-crystal,  and  have  gteat  influence  over  growing 
crops.    The  four  cardinal  points  are  named  after  the 
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sacred  four  (paA-o^-ttin)  of  the  ancient  religion,  and 
also  after  four  saints  of  the  catholic  calendar.  These 
pfiints  of  the  compass  are  also  the  seats  of  the  winds, 
and  are  denoted  by  separate  colors.  There  still  con- 
tinue to  be  relics  of  an  ancient  form  of  fire-worship. 
Another  of  the  mo<lem  ceremonies  which  is  imbued 
with  the  notions  common  to  primitive  peoples  is  the 
'feast  of  the  food  of  the  soul.'  Along  with  these 
there  are  many  minor  superstitions  connected  with 
the  growth  of  cro]>s  and  fruits.  Men  and  women  are 
alike  possessed  of  this  magical  power,  which  fact  is 
confirmed  by  a  witch-story  recited  by  Berendt. 

To  the  Maya,  the  woods,  the  air,  and  the  darkness 
are  filled  with  mysterious  beings,  who  are  ever  ready 
to  do  him  injury  or  service.  Among  these  beings, 
the  most  familiar  friendly  spirits  are  the  Balams, 
They  are  great  smokers,  and  the  shooting-stars  are 
supposed  to  be  liuge  cigar-stumps  thrown  by  them 
down  the  sky.  Another  spirit  is  Che  ViniCf  'the  man 
of  the  woods,*  a  huge  fellow  without  bones.  Another 
ugly  customer  is  Culcalkin,  *the  priest  without  a 
neck.'  There  are  also  dwarfs  and  imps  to  worry  the 
poor  Maya,  the  most  common  among  whom  are  the 
iriox,  *  the  strong  clay  images;'  the  Chan  Pal,  Mittie 
boy;'  the  X^bolon  thoroch,  *the  feminine  imp  who 
magnifies  the  sound  of  the  spindle;'  X  iahai,  'the 
(female)  deceiver; -  and X  Thoh  ChalLun, ' Miss Pound- 
the-stones. '  Many  sui)erstitions  cling  around  the  ani- 
mal world  also,  and  the  sorcerers  often  claim  the  power 
of  changing  themselves  iuto  some  animal. 

—  The  project  of  cutting  the  Perekop  Isthmus, 
which  unites  the  Krimea  to  the  mainland,  has  been 
approved,  and  the  chief  question  now  under  discus- 
sion is  the  best  manner  of  obtaining  the  necessary 
funds  for  carrying  on  the  work. 

~  The  extensive  collection  of  mammals  obtained 
by  Mr.  J.  C.  Zeledcm  in  Costa  Rica  has  been  for- 
warded to  Messrs.  Godman  and  Salvin  in  London,  to 
be  used  in  their  work  upon  the  Bioloyia  Centralis 
Amn'irnni. 

—  The  treaty  for  settling  the  Kusso-Persian  fron- 
tier has  been  decided  upon,  and  the  work  of  settling 
certain  doubtful  points  in  regard  to  the  boundary 
has  been  going  on  during  the  past  season.  The 
treaty  recognizes  Merv  as  Russian,  and  Kelati  and 
Udir^  as  Persian  territory,  but  remains  subject  to 
modification  in  minor  details  consequent  upon  the 
surveys  now  in  progn?ss. 

— The  nematods,  treniatnds,  and  acanthocephali  col- 
lected by  Fedtschenko  in  Turke>tan  have  been  worked 
up  by  von  Linstow.  There  were  a  hundred  and  nine- 
teen alcoholic  and  forty-five  microscopic  preparations, 
representing  ninety-seven  species,  of  which  thirty- 
six  were  new.  There  was  one  new  genus,  Aprocta, 
Forty-seven  species  are  known  from  other  parts  of  the 
world,  five  being  cosmopolitan,  and  fourteen  known 
in  America,  Europe,  and  Asia.  Of  these  last,  eleven 
infest  man  or  domestic  animals:  hence  their  distri- 
bution is  probably  artificial.  With  our  present  im- 
perfect knowledge,  it  is  impossible  to  study  the  geo- 
graphical distribution  of  helminths. 


FRIDAY,  MARCH  7,   1S84. 


COMMENT  AND  CRITICISM, 

In  the  rapid  progress  which  animal  morphol- 
ogy has  been  making  in  this  country  during 
the  past  few  years,  we  doubt  whether  the  verte- 
bratee  have  bad  their  due  share  of  attention. 
With  the  exception  of  Cornell,  we  believe  that 
the  larger  laboratories  arc  turning  their  stu- 
dents principally  to  investigation  among  the 
invertebrates,  —  among  this  class,  Cambridge 
and  Baltimore.  We  do  not  for  a  moment  un- 
der-estimate  the  immense  value  of  this  work,  or 
the  high  standard  it  has  attained ;  but  are  we 
not  sliglding  the  rare  opportunities  the  United 
States  atTord  for  vcrtehratc  research,  and  al- 
lowing it  to  be  done  by  foreigners?  To  ilhis- 
irale  by  a  few  examples  out  of  niauv-  In 
embryology  the  alligator  and  the  urodele  am- 
phibia present  the  most  important  field  of  work. 
As  regards  the  former,  Professor  Kitehen  Par- 
ker of  London  has  just  completed  a  monograph 
upon  the  development  of  the  skull,  principally 
base<!  upon  Americau  material.  As  regards 
the  latter,  is  it  not  surprising,  that,  with  an 
abundance  of  liviDg  specimens  at  ready  com- 
mand, the  best  work  upon  the  angiology  of 
the  gmup  is  coming  from  Boas  in  Denmark; 
and  upon  the  anatoni}^  and  embryology,  from 
W^iedersheira  and  others  in  German  laborato- 
ries ;  while  here  we  have  only  to  show  a  few 
current  researches  upon  the  neurology?  Our 
large  avian  fauna  invites  the  kind  of  systematic 
anatomical  work  which  the  late  W.  A.  Forbes, 
and  bis  predecessor  as  prosector,  A.  H.  Garrod, 
undertook  in  the  London  zoi31ogieal  gardens. 
But  there  is  another  quarter  where  the  harvest 
is  still  greater  and  the  laborers  fewer ;  that  is, 
vertebrate  paleontology.  We  can  count  upon 
the  tlugers  of  one  hand  the  investigators  in  this 
magnificent  field  ;  yet  there  is  enongli  work  for 
several  lifetimes  in  the  fossils  alreaily  exhumed, 
without  mention  of  those  which  lie  waiting  the 
oolleeting-sack  of  the  explorer. 

No.  iT,-18W. 


However  just  **  Professor  Rowland's  vigor- 
ous denunciation  of  Americau  science  text- 
books** maybe  in  respect  to  the  sciences  with 
which  be  is  conversant,  it  need  not  be  forgot- 
ten that  in  at  least  three  departments  of  natu- 
ral history  this  country  has  been  seasonably 
provided,  by  its  most  competent  hands,  with 
text-books,  which,  for  their  purpose  and  scope, 
have  not  been  surpassed  in  any  other  part  of 
the  world.  It  is  a  remarkable  fact  that  two  of 
them,  Dana*s  Mineralogy  and  his  Geology,  are 
from  the  same  hand. 


TuE  suggestions  regarding  the  preservation 

of  our  few  important  aboriginal  monuments, 
made  by  the  curator  of  the  Peabody  museum 
to  its  trustees  at  their  recent  annual  meeting, 
is  one  that  should  excite  general  Interest  and  at- 
tention. These  monuments  are  fast  disappear- 
ing under  the  plough  and  harrow,  and  many  are 
further  endangered  by  the  growth  of  po[Hila- 
tion  in  their  neighborhoocL  As  a  rule,  the  land 
about  them  could  be  purchased  of  their  pres- 
ent owners  for  comparatively  small  sums;  and 
trusty  keepers  could  be  installed  at  no  expense 
beyond  the  free  lease  of  the  reserves,  with  lib- 
erty to  till  such  outlying  portions  as  could  do 
no  harm  to  the  monuments. 


It  would  be  eminently  proper  for  the  states 
in  which  these  monuments  exist  to  take  effi- 
cient action  for  the  preservation  of  the  most 
important ;  but,  if  the  states  are  likely  to  delay 
in  the  movement,  the  townships  or  local  socie- 
ties should  at  once  secure  the  works  from  fnr- 
tlier  destruction.  These  failing  In  immediate 
action,  why  cannot  an  association  be  formed  for 
the  purchase  and  care  of  ancient  monuments ; 
the  association  to  hold  them,  until,  by  legisla- 
tive action,  each  state  shall  take  those  within 
its  borders  under  perpetual  care?  or  perhaps 
it  would  prove  the  speediest  and  most  satis- 
factory method  of  all,  if  persons  specially  in- 
terested in  the  preservation  of  certain  of  them 
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would  combine  to  purchase  the  sites,  and  trans- 
fer the  custody  of  the  same  to  the  trustees  of 
the  Peabodj-  museum  at  Cambridge,  which,  as 
the  only  institution  in  the  country  specially  de- 
voted to  American  archeology,  would  be  a  fit- 
ting and  safe  almoner  of  such  a  trust. 


A  FEW  months  ago  a  piece  of  vandalism 
which  shocked  the  scientific  and  artistic  worlds 
was  perpetrated  in  Munich.  Some  fiend  took 
it  into  his  head  to  disfigure  the  beautiful  new 
marble  statue  of  Liebig  by  staining  it  with  a 
dark  liquid.  It  was  at  first  thought  that  it 
would  be  impossible  to  remove  the  stains,  as 
they  were  found  to  have  aflfected  the  marble  to 
some  depth  beneath  the  surface.  A  commis- 
sion of  chemists,  consisting  of  Professors  von 
Pettenkopper  and  Baeyer,  Liebig's  successor, 
and  Dr.  Zimmermann,  was  appointed  to  inves- 
tigate the  matter,  with  a  view  to  determine  the 
nature  of  the  stains,  and  to  remove  them  if 
possible.  It  was  found  that  nitrate  of  silver 
had  been  used,  with  which  some  permanganate 
of  potassium  had  probably  been  mixed.  It  is 
gratifying  to  learn  that  the  work  of  the  com- 
mission has  been  entirely  successful,  the  stains 
having  been  completely  removed  without  inju- 
ry of  any  kind  to  the  statue.  The  method  used 
consisted  in  transforming  the  metals,  silver  and 
manganese,  into  the  sulphides  by  treating  the 
spots  with  sulphide  of  ammonium,  and  then 
with  cyanide  of  potassium.  The  chemicals 
were  used  in  the  form  of  pastes,  made  by  mix- 
ing them  with  finely-powdered  porcelain-clay. 


(^EN.  Tennant  has  recently  called  attention 
to  a  ])09sible  cause  of  variation  in  the  rates  of 
chronometers,  which  has  never  before  been  con- 
sidered ;  namely,  the  humidity  of  the  air.  The 
subject  is  well  worthy  of  investigation  ;  and  it 
is  to  be  hoped  that  those  interested  in  deter- 
mining the  rates  of  chronometers  will  also 
make  observations  on  the  humidity  of  the  air 
around  the  chronometer,  in  order  to  determine 
whether  any  such  eflfect  is  really  produced. 
Gen.  Tennant' s  results  are  not  presented  in 
such  a  form  that  a  positive  conclusion  can  be 
reached. 


The  appointment  of  Professor  Flower  to 
succeed  Sir  Richard  Owen  as  superintendent  of 
the  natural-histof}'  department  of  the  British 
museum  is  as  gratifying  to  American  natural- 
ists as  it  is  to  the  majority  of  those  in  Eng- 
land. The  removal  of  this  section  of  the 
museum  to  the  new  building,  South  Kensing- 
ton, will,  of  course,  sever  it  still  further  flrom 
the  control  of  the  chief  librarian,  who  is  techni- 
cally the  head  of  the  entire  organization  ;  while 
the  new  policy  of  making  it  an  educational 
museum,  as  well  as  a  museum  of  research  and 
record,  adds  much  to  the  responsibilities  of  its 
officers.  Professor  Owen,  having  brought  his 
career  as  an  active  investigator  to  a  wonder- 
fully satisfactory  conclusion,  is  glad  to  be  re- 
lieved of  administrative  duties,  and  to  retire  to 
his  countr}'  home  near  Richmond,  to  devote  his 
few  remaining  3'ears  to  quiet  study.  Professor 
Flower,  who  succeeded  him  as  conservator  of 
the  museum  of  the  Royal  college  of  surgeons, 
has  demonstrated  in  that  capacity  his  ability 
as  a  museum  director.  His  work  as  an  investi- 
gator has  been  extensive  and  important ;  and 
there  is  nO  naturalist  in  England  who  is  more 
deservedly  popular,  or  who  could  command 
a  more  unanimous  support  among  his  fellow- 
workers.  Seconded,  as  he  is,  by  three  such 
experienced  assistants,  —  Dr.  Gunther,  keeper 
of  the  zoological  collections ;  Dr.  Woodward, 
keeper  of  the  geological  collections ;  and  Dr. 
Carruthers,  keeper  of  the  botanical  collections, 
—  there  can  be  no  doubt  that  Professor  Flower 
will  be  able  to  add  ver}-  much  to  the  efficiency 
of  what  is  already  the  most  extensive  natural- 
history  museum  in  existence. 

We  referred,  a  few  weeks  since,  to  the  favor- 
able opportunity'  now  aflforded  for  observations 
upon  Saturn.  At  the  January  meeting  of  the 
Roj'al  astronomical  society  of  London,  there  was 
an  interesting  discussion  upon  the  markings 
upon  the  planet  observed  by  Mr.  Pratt  of 
Brighton,  and  other  members  of  the  society. 
The  planet  was  described  as  having  on  each 
side  of  its  equator  a  zone  of  creamy  tint,  un- 
usually free  from  markings.  At  about  latitude 
10^  south,  there  was  a  strong  narrow  belt  sharp- 
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Ij  defined  on  its  e<jiiatorial  side,  diffused  upon 
its  polar  side,  and  gathered  in  places  into  wispy 
notches  and  curved  markings.  The  color  was 
a  Vandyke  brown.  Several  other  belts  of  dif- 
ferent tints  were  interposed  between  this  one 
and  the  pole.  Other  observers  mention  the 
existence  of  loops  somewhat  resembling  the 
markings  on  Jupiter.  The  planet  is  now  too 
far  past  ita  opposition  to  be  well  observed  dur- 
ing the  present  season  :  but  the  opposition  of 
December  next  will  be  yet  more  favornble  for 
obseiTEtionSf  and  will,  we  hope,  be  taken  ad* 
vantage  of  by  aJl  possessors  of  tele8co|:>es. 


LETTERS   TO   THE  EDITOR. 

9^^Cbfr*9ponden  U  ar<f  requt^Ud  to  he  a  i  bria/  a  *  pantibl*.     The 
MfUti  '9  WStlM  U  in  tiit  ca»€«  rtquirtd  an  proa/ o/  ffood /OUA, 

Arro^w^'points  at  Evanfiton,  HI. 
I8i  the  8;nid-nflr»e  at  EvBnsston,  just  back  from  tlie 
beach,  and  which  follows  the  shore   mono   or  lesB 


flinr-chippings  for  an  area  of  several  square  yards, 
maikioo:  spots  where  formerly  stone  implements  were 
chipped.  The  very  fresh  appearance  of  the  chippings 
opori  the  surface  at  this  remote  day,  as  if  justdropped 
there,  is  aceouoied  for  by  tbe  ssveepltig  of  the  wind 
from  the  exposed  quarter  over  such  localitiesi  win- 
nowing the  particles  of  sand  from  the  heavier  flint. 
The  chippings  scattered  in  the  H^ht  soil  around  the 
operator,  while  he  fashioned  the  impleuienls^  remain 
at  the  original  site;  but,  aa  the  sand  is  gradually 
blown  away,  they  appear  at  a  lower  level  than  he  fore , 
and  strewed  over  the  hard,  smooth  surface  which  the 
wind  has  left. 

Iti  protected  places,  on  the  other  hand,  where  the 
blowing  sand  accumiilate:^  in  drifts,  chlppiogs,  in- 
stead of  beitij?  exposed,  have  been  covered  to  a  con- 
siderAbte  depth,  as  excavations  jn  the  vicinity  often 
shijvv. 

The  mineral  used  was  in  all  eases  a  reddish  chert 
of  various  s^hiides,  found  abundantly  in  the  ^hupt^  of 
rounded  stoaes  upon  the  heaeh.  The  i-hippings  are 
irre^^ular  tiakes,  amounting  in  certain  localities  to 
wlial  might  reatliiy  (ill  a  bushel  bjisket:  and  seardi 
nearly  ahvjiys  reveals  some  broken  and  unfinished 
an  ow- points  of  the  same  mine  rah  The  successive 
stEiges  occur,  from  the  rough  chert  flake  to  the  com- 
plih^tecl  implcTn«*ut;  the  most  common  being  dimply  a 
half-arrow  point*  presenting  a  fracture  across  the 
shorter  diameter:  oiore  rareiy.  specimens  show  a  ion- 
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contittaou&ly  for  a  number  of  miles  south,  there  are 
e  '    'iiicrvals   where   the    frequent  violence  of 

M  ind8<k>es  not  permit  the  Uftual  growth  of 

VLp......^;a.     Theae  places  are  often  scattered  with 


gitudinal  fracture. 
indicates  that  occa- 
assumed  nearly  th* 
£pUt  U;  and  tlie  pici 


The  abundance  of   specimens 

"      tfter  an  implement  had 

iiiipe,  an  unskilful  stntke 

.    .    ..  allowed  to  fall  with  the 
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waste  chips.  Nos.  1-8  and  11  are  such  supposable 
instances.  Both  parts  of  No.  8  were  picked  up.  Few 
entire  or  finished  implements  occur,  a<«  they  would 
not  be  left  in  these  places  unless  lost.  Nos.  0  and  10 
are  complete;  Nos.  12-14,  roughly  chipped  and  sup- 
posably  unfinished. 

Proximity  to  the  supply  of  chert  has  doubtless  deter- 
mined this  common  occurrence  of  chippings  in  the 
sandy  stretches  near  the  lake.  There  is  no  evidence 
at  hand  of  greater  antiquity  than  the  Indian. 

W.  A.  Phillips. 

Bvanston,  III.,  Feb.  16. 

HIoBive  memory. 
For  some  time  past,  I  have  been  investigating  a 
curious  psychical  or  psycho-pathological  experience 
which  is  alluded  to  by  many  writers  upon  psychology, 
and  is  not  infrequently  met  with  in  general  litera- 
ture. It  is  that  vague  sentiment  of  familiarity  we 
sometimes  have  upon  entering  a  new  experience, 
best  expressed  in  the  words,  *  I  have  seen  or  known 
all  this  before.*  It  has  been  explained  by  various 
writers,  upon  two  widely  different  theories.  The  first 
is,  that  this  'double  perception/  'double  thinking,' 
'  double  presentation,'  as  it  has  been  variously  named, 
arises  from  the  dual  structure  of  the  brain,  resulting 
in  cases  of  imperfectly  correlated  action  in  two  images 
or  impressions  not  absolutely  simultaneous:  the  lat- 
ter, therefore,  is  a  repetition  of  the  former,  and  gives 
rise  to  a  sentiment  that  it  has  passed  through  the 
mind  at  some  indefinite  previous  time.  This  theory, 
it  will  be  observed,  is  a  physiological  one.  The  other 
theory  is,  that  the  phenomenon  is  a  purely  ps*ychical 
one;  that  the  false  or  illusory  memory  (Erinnerungs- 
tauschung,  Sander)  has  a  real  basis  in  some  actual 
past  presentation  which  is  identical,  or  closely  simi- 
lar, with  the  present  one;  or  in  some  past  images  of 
the  waking  imagination,  or  dream-life,  that,  although 
these  cannot  be  recalled  into  consciousness,  they  are 
sufficient  to  give  us  the  conviction  that  the  present 
event  is  the  repetition  of  a  former  one  —  why,  or  how, 
we  do  not  know.  There  are  several  cases  upon  record, 
where  this  sentiment  has  assumed  a  pathological  char- 
acter, and  become  a  continual  delusion,  attending 
every  experience. 

Two  years  ago,  in  the  hope  of  obtaining  more  in- 
formation, I  distributed  a  question  upon  the  subject 
among  a  largo  number  of  persons,  principally  college- 
students.  It  may  now  be  given  in  somewhat  ampli- 
fied form,  as  follows:  — 

JIave  you  come  Huddenly  upon  an  entirely  new  Hcene, 
and,  while  certain  of  its  novelty,  felt  inwardly  that  you 
had  seen  it  before  —  icith  a  conviction  that  you  were 
retisitinr;  a  dimly  familiar  locality  f  Mention,  if  you 
can,  an  instance  or  two  in  which  this  has  occurred. 
IJas  any  satisfactory  explanation  of  this  experience 
ever  swuiestcd  itself  to  you  f  flow  frequent  is  the 
experience  in  your  case  f  Was  it  more  frequent  in 
childhood  than  at  present  f  How  soon  do  you  usually 
become  conscious  of  the  decpplion  f  Does  it  occur  more 
frequent!^'  in  connection  with  some  kinds  of  exptrience 
than  with  others  f 

A  quantity  of  material  upon  this  subject  has  already 
been  collected  in  this  and  other  ways,  which  1  hope 
to  publish  in  a  review  article  in  April.  In  the  mean 
whiU',  any  informal  ion  bearing  upon  this  question 
will  be  of  great  assistance  and  value  to  me. 

IlEXJlY   F.    OSBORN. 
Princeton,  N.Y.,  Feb.  23^ 

Ripple-mkrks  in  limestone. 
The  alternating  limestones,  shales,  and  sandstones 
of  the  upper  coal-measy^res  of  Kansas  are  well  ex- 


posed along  the  ridges  and  waterKM>ar8es  near  Eureka. 
Some  of  the  limestone  is  thin-bedded,  apparently  doe 
to  interlaminated  sheets  of  argillaceous  materiaL 
The  layers  of  limestone,  however,  seem  to  contain 
little  foreign  matter,  certainly  not  more  than  the 
Trenton  limestones  (Buff)  of  Wisconsin  and  Minne- 
sota. The  organic  remains  consist  largely  of  crinoid 
columns,  shells  of  brachiopods  and  lamellibranchs, 
and  a  few  gastropod  shells  and  cup  corals.  Nearly 
every  layer  of  limestone  shows  these  remains  in  great 
abundance  firmly  bound  together  by  the  highly  crys- 
talline matrix. 

I  have  been  thus  particular  in  describing  the  lime- 
stone, that  the  conditions  which  made  the  following 
feature  possible  may  be  understood.  Some  six  or 
eight  slabs  of  this  limestone  in  one  of  our  sidewalks 
are  clearly  and  distinctly  ripple-marked.  This  is  the 
first  instance  of  the  kind  that  has  fallen  under  my 
observation  during  ten  years  of  state  and  private 
work  in  nearly  as  many  states  of  the  Union. 

The  occurrence  of  ripple-marks  in  calcareous  mud 
containing  the  remains  of  deep-sea,  clear-water  ani- 
mals, and  interlaminated  with  argillaceous  mud,  is  a 
combination  not  quite  in  accordance  with  the  teach- 
ings of  our  text-books  in  geology. 

L.  C.  WOOSTKB. 

Bareka,  Kan.,  Feb.  23. 

A  novel  magnetlo  engine. 
It  is  a  well-known  fact  that  iron,  when  heated  to  a 
red  heat,  ceases  to  be-  magnetic ;  so  that  an  armature, 
after  being  heated  to  redness,  may  be  removed  from 
its  magnet  by  the  expenditure  of  only  a  small  fraction 
of  the  energy  which  is  developed  by  the  attraction  of 
the  same  armature  when  it  has  cooled. 

Manifestly  this  fact  might  be  employed  in  the  con- 
struction of  a  motor,  wliich,  while  of  no  practical 
value,  is  of  theoretical  interest,  in  which  a  perma- 
nent magnet  should  act  as  the  direct  motive  force. 
This  has  been  done  in  the  following  manner.  In 
the  figure,  abc  represents  a  ring  thirteen  centimetres 
in  diameter,  and  supported  hori- 
zontally upon  radial  arms  and  an 
axis  of  some  non-magnetic  metal. 
This  ring  is  made  of  one  or  more 


Z^ 


turns  of  iron  wire  of  about  a  mil- 
limetre diameter.  NS  is  either 
a  permanent  or  an  electro  mag- 
net. The  axis  is  furnished  wiih 
a  driving-pulley,  cord,  and  weight, 
as  shown  In  the  figure. 

That  part  of  the  ring  which  lies  between  a  and  c  is 
heated  to  bright  redness  by  means  of  two  or  three 
Bunsen  burners.  The  magnet  then  exerts  a  prepon- 
derating attraction  upon  the  farther  or  cool  side  of 
the  ring,  and  the  latter  revolves  as  indicated  by  the 
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arrow.  As  last  as  the  ring  enters  the  space  abc,  it 
becrimes  red-hol  and  non-ruasnetic,  and  a  lack  of  erjui* 
librkim  i^  thus  maintained  which  results  in  aconUim- 
ou?*  rotiilifjri. 

The  motion  is  necessarily  quite  alow  on  account  of 
the  coiisidL^rable  time  required  to  heat  the  irnn  ring. 
Id  the  actual  experiment,  moreover,  considerable 
diflSc^iky  wa-^  experienced  from  the  distortion  w^hit'h 
the  ring  underwent  when  softened  by  the  heat»  in 
consequence  of  which  the  speed  of  rotation  became 
very  irregular.  With  a  permanent  steel  magnet,  a 
speed  of  about  one  revohulon  in  two  mlnutCi^  was 
obtained;  and  with  a  powerful  elect ro-maj^net,  a 
weight  of  six  grams  wa-s  raised  fifty  centimetres  In 
tix  minutes,  and,  in  a  second  experiun^nt  {the  ring 
having  becomt!  quite  distorted),  ninety  centimetres 
In  thirty  minutes. 

Of  course,  the  source  of  energy  Is  the  Bunsen  burn- 
ers; and  the  experiment  leads  at  once  to  the  fact,  that 
the  specific  heat  of  magnetized  iron  is  iL^reater  than 
that  of  unmagnetized.  Chas.  K,  MgGe£. 

Un1vor«try  ol  Michttf^n, 
A  an  Arbor,  Feb.  IQ. 

Congenital  deafneBa  in  animals. 

The  communication  of  Professor  Bell  in  No.  54  of 
Science f  in  reference  to  Mr.  Lawson  Tait*8  statement 
that  no  other  animals  than  cats  are  affected  with 
congenital  deafness,  calls  to  my  mind  the  fact,  that 
in  my  early  boyhood  I  had  a  dog  which  was  thus 
afflicted.  I  got  him  wli^n  a  puppy;  and,  so  far  a^  we 
could  delernfinet  be  was  never  able  to  distingui^h  any 
sounds.  He  was  of  the  breed  usually  known  as  '  fist,' 
and,  so  far  as  my  memory  serves  me,  was  of  a  yellow 
color:  certainly  he  was  not  pure  white.  What  ren- 
ders this  instance  the  more  interestlni^,  is  the  further 
fact,  that  a  playmate  of  mine  also  had  a  deaf  dojs;.  I 
think  he  was  of  the  same  family,  but  not,  I  believe, 
of  the  same  litter.  That  cr*ngenital  deafness  should 
be  rare  among  wild  animals,  I  can  readily  under- 
stand,  since,  in  the  ntruggle  for  existence,  their 
defect  would  lead  to  an  early  extinction;  but  under 
domestication,  where  their  conditions  approach  more 
nearly  to  those  of  man,  I  can  see  no  reason  why  a 
defect  of  physical  organization  should  not  be  trans- 
mitted by  inheritance,  as  1  believe  it  to  have  been  in 
the  cases  above  cited.  It  is  a  fact  well  known  to 
Aurl«t4,  that  in  some  families  there  is  a  tendency 
to  become  bard  of  hearing,  or  even  deaf,  at  about 
the  samf  age;  owing,  doubtless,  to  certain  evolutions 
which  take  place  in  their  physical  structure  at  that 
time.  Swan  M.  Uurnktt,  M.D. 

Wwhiniflon,  F«b.  22. 

A  singular  optical  phenomenon. 

The  windows  of  our  office  are  provitlcd  with  fly- 
screens  having  the  ordinary  niesh  af  somtnbinj?  less 
than  an  eighth  of  an  inch,  Tlikrty  feet  across  the  way 
is  a  building  whoso  windows  are  proiected  by  a  coarse 
scrcru  having  a  mesh  a  little  less  than  half  an  inch 
in  size,  Slandtng  abnut  ten  feet  back  from  and 
looking:  through  tin*  fly-screen  at  the  coai"se  screen, 
tea  itiverted.  nirignilied  Image  of  the  latter  is  ?eeii  in 
ttiidair.  Iwltveon  the  observer  and  the  tlv-screen;  the 
iuver^ioii,  of  course,  being  oidy  cletented  by  the  ap- 
parent  tnoveinent  mrub«  by  ihc  image  tm  changing  the 
poxitioti  of  Ihe  eyes.  The  explanation  f^f  the  phe- 
nomenon is  not  difhculL  The  lines  of  the  c^nrse 
screen  throw  nomiualty  a  simple  ray  of  lijilit,  which  is 
inverted  Ilin>u!;li  the  piirticularmesli  of  the^y'^c^een 
direclly  in  hue  with  it  and  the  observer.  Any  otiier 
tub%tarii'e,  such  an  a  j^iper  wad  introduced  In  the 
coarse  screen,  wlU  not  appear  In  the  image.     It  may 


not  be  uninteresting  to  mention  in  this  connection  the 
fact,  that  while  a  short*sighted  person,  to  whom  I  en 
deavored  to  show  the  same  phenomenon  in  my  home, 
using  as  an  object  the  slats  of  a  blind  in  a  house 
a  hundred  and  fifty  feet  away,  was  unable  to  see 
the  actnal  slats,  owln^  to  their  remoteness,  their 
image  was  distinctly  visible  to  her.  F.  J.  S. 

Deflective  effect  of  the  earth's  rotation. 

In  a  letter  of  mine,  pnblished  In  Science^  ii.  No.  20, 
I  suggested  that  the  deflecting  force  produced  by  the 
rotaiiou  of  the  earth  on  bodies  moving  on  its  surface 
is  not  wholly  represented  by  the  rotation  of  a  tangent 
plane,  but  depends,  in  part,  on  the  centrifugal  force 
resulting  from  the  body's  relative  motion  in  longi- 
tude, and  is  therefore  greatest  when  the  motion  is 
perpendicular  to  the  meridian. 

That  my  suggestion  is  not  true,  and  that  the  force 
is  ihG  same  for  all  directions  of  the  motion,  maybe 
demonstrated  very  simply,  as  follows:  — 

From  the  proposition  announced  in  section  25  of 
Peirce*s  *  Analytical  mechanics,*  it  follows  that  any 
tangent  plane  whose  latitude  is  A  rotates  about  an 
axis  normal  to  that  plane  with  an  angular  velocity 
equal  to  '•>  cosec.  A,  m  denoting  the  angular  velocity  of 
the  earth  about  its  polar  axis* 

Therefore  if  P  represent  the  point  where  the  nor- 
mal axis  pierces  the  surface  of  the  sphere,  and  if  a 
body  be  cause<l  to  move  in  any  direction  over  the 
point  P  with  a  velocJty  u,  it  will,  by  the  rotation  of 
the  tangent  plane,  be  constrained  to  describe  in  space 
the  spiral  of  Archimedes,  whose  equation  is  «  =  a& ; 
and  when  f'  =^  i;  >f ,  i<  =  u  multiplied  by  the  time  of  one 
rotation  of  the  tangent  plane,  Dence,  if  one  hour 
be  the  unit  of  time,  u  =  2-1 »  cosec.  X;  and  !«»  —  the 
radius  of  curvature  at  the  origin  of  the  spiraJi  =  6?  -r 
TT  ??in  X. 

Now,  the  deflecting  force  at  P  is  equal  to  the  cen- 
trifugal foree  due  tlie  velocity  w  at  the  origin  of  the 
spiral^  which  is  represented  by  v'^  ~  i  a ; 
,*./=/;  D  :r  jin  A, 

But  the  centrifugal  force,  V^  -r  B,  due  the  rota- 
tion of  the  earth  at  tlie  equator,  is  known  to  be 
tI^  WW  ;  r;*7  denoting  the  weight  of  the  body,  and 

, • .  / :  Y-n  in<7 : :  ,\  tJ  T  sin  X  :  V^  -^  R; 
whence,  substituting  for  F',  we  get, 
-  _  Y^T?  mrj  24  e  sin  A 
•^  ^TS  ' 

The  centrifugal  force  resulting  from  the  body's 
relative  motion  In  longitude  affects  only  the  origin 
of  the  spiral,  and  not  at  all  it^  elements,  and  hence 
has  no  influence  on  tlie  value  of  ,^"."  conseiiuenlly/is 
the  total  deflecting  furce^  and  is  independent  of  the 
direction  of  the  motion.  J.  E,  Ukhdrigks. 

A  carboniferous  genus  of  sharks  still  living 

I  observe  that  in  a  late  number  of  Science^  Mr.  Gar- 
man  describes  a  new  genus  of  sharks  from  the  Japan- 
ese seas,  under  the  name  of  Chlamydoselachus.  The 
figure  of  tlie  teeth  which  he  givea  shows  the  animal 
characterised  by  Mr.  Garman  to  be  a  siM^cies  of  the 
genus  Diilymodus  (Cope,  Proceedings  Philadelphia 
Academy,  1883,  p.  108,  equal  to  Diplodus  Agas^.  Poisa. 
fot^iles, ' pre-occupied  in  recent  fishes),  which  has 
hitherto  been  supp4:>sed  to  be  confined  to  the  carbo- 
niferous and  Permian  periods.  The  ^pecies  p«issei« 
two,  three,  or  four  denticle.^.  Material  in  my  pos- 
session enables  me  to  tix  the  position  of  this  genus, 
whicli  I  will  endeavor  to  explain  in  the  next  (April) 
number  of  the  American    naturalUi,      DidymcKlus 
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becomes  by  thit  discoyery  the  oldest  living  type  of 
▼ertebrata.  £.  D.  Cops. 

Philadelphia,  Feb.  28. 

Artificial  produotion  of  rain. 

I  give  below  an  instance  which  came  under  my 
own  observation,  of  the  artificial  production  of  rain, 
which  may  be  interesting,  read  in  connection  with 
the  article  in  Seiencey  No.  55. 

Many  years  ago,  during  my  residence  in  Virginia, 
the  whole  of  the  eastern  portion  of  that  state  had  been 
suffering  one  summer  from  a  long-continued  drought. 
For  several  months  not  enough  rain  had  fallen  at  any 
one  time  to  moisten  the  ground  to  the  depth  of  half 
an  inch.  The  atmosphere  was  gray,  and  lull  of  dust. 
The  sun,  even  at  noonday,  was  *  shorn  of  his  beams,' 
and  could  be  looked  at  directly  without  paining  the 
eyes.  The  temperature  was  not  unusually  high ;  but 
the  weather  was  very  oppressive,  being  what  is  called 
in  the  country,  *  muggy.^  One  of  my  neighbors  had 
several  months  before  cut  down,  and  left  lying  where 
it  fell,  a  young  forest  of  scrub  pines  from  a  field 
of  about  forty  acres  in  extent.  These  pines  had,  of 
course,  become,  during  the  long  drought,  completely 
dry.  One  August  morning,  the  meteorological  con- 
ditions remaining  exactly  as  they  had  been  for  months 
before,  my  neighbor  caused  fire  to  be  set  to  this  clear- 
ing at  several  points  on  the  circumference  at  the 
same  time.  The  fire  ran  over  the  whole  tract  with 
wonderful  rapidity.  An  immense  column  of  inky 
smoke  rose  perpendicularly  (there  was  no  wind)  to  a 
great  height.  Upon  reaching  a  stratum  of  air  of  its 
own  density,  the  black  column  spread  out  horizon- 
tally into  the  form  of  a  gigantic  mushroom,  rapidly 
changed  color  from  jet  black  to  gray,  and  soon  thun- 
der was  heard  in  the  top  of  the  ascending  and  spread- 
ing column.  The  fuel  was  gradually  consumed,  and 
the  smoke  ceased ;  but  the  cloud  continued  to  spread, 
and  rain  began  to  fall  in  a  little  more  than  an  hour 
from  the  time  the  clearing  was  fired. 

The  thunder  gradually  ceased ;  but  rain  continued 
to  fall  until  sunset,  when  the  sky  cleared.  For  the 
remainder  of  the  season,  showers  and  rain-storms 
occurred  with  ordinary  frequency,  as  if  the  conditions 
favorable  to  the  continuance  of  the  drought  ha<l  been 
permanently  broken  up.  *  Observations  of  temper- 
ature, the  dew-point,  and  of  the  barometer,  would 
have  been  valuable;  but  I  had  unfortunately  no  in- 
stnnncnts  at  hand  for  obtaining  them. 

While  the  artificial  production  of  rain  can  have  no 
economical  importance,  —  depending,  as  it  necessarily 
must,  upon  many  meteorological  conditions,  which,  to 
be  effectual,  must  be  synchronous,  —  yet  an  example 
of  a  rainfall  of  several  hours'  duration,  which  was 
undoubtedly  produced  by  an  ascending  column  of 
heated  air  artificially  supplied,  seems  worthy  of  rec- 
ord. L. 

Annual  growth  of  the  '  Tree  of  heaven.* 

I  have  in  the  cabinet  of  Cumberland  university  two 
remarkable  shoots  of  Ailanthus  glandulosus,  Desf.,  a 
description  of  which  may  be  of  interest  to  botanists. 
They  grew  in  a  lot  near  one  of  the  university  build- 
ings during  the  summer  of  1883.  They  sprang  from 
small  stumps,  and  are  entirely  the  growth  of  one  sea- 
son.    They  give  the  following  measurements:  — 

No.  1.  —  Length,  10  feet  6  inches;  circumference 
at  base,  5.1  inches;  circumference  at  middle,  4.13 
inches. 

No.  2.  — Length,  11  feet  1.5  inches;  circumference  at 
base,  4.1  inches;  circumference  at  middle,  3  inches. 

J.  I.  D.  Hinds. 

Lebanon,  Tenn. 


QOUVERNEUR  KEMBLE  WARREN. 

In  the  death  of  Gen.  Gouverneur  Kemble 
Warren  of  the  Corps  of  engineers,  U.S.  Armj, 
the  country  has  lost  not  only  one  of  the  ablest 
military  leaders  developed  by  the  civil  war, 
but  also  a  scientific  man  of  high  attainments, 
whose  life  was  devoted  to  profound  investi- 
gations connected  with  several  of  the  most 
important  works  of  internal  improvement  un- 
dertaken by  the  general  government. 

He  was  born  on  Jan.  8,  1830,  at  the  little 
village  of  Cold  Spring,  upon  the  Hudson,  where 
his  surroundings  were  all  calculated  to  excite 
a  love  for  the  military  service  in  the  mind  of 
an  active  and  intelligent  bo}'.  West  Point  lay 
in  plain  sight  from  his  home.  The  old  field- 
works  of  the  revolution,  grass  grown  and 
crumbling,  were  associated  with  his  earliest 
recollections ;  and  the  charm  thrown  by 
Washington  Irving  over  this  classic  ground  of 
American  history-  entered  into  and  stimulated 
his  3'outhful  imagination  to  ideas  above  the 
prosaic  monotony  of  every-day  life  in  the  nine- 
teenth centur}'.  The  Mexican  war  added  fbel 
to  the  flame ;  and  at  the  carl}^  age  of  sixteen 
he  sought  and  obtained  an  appointment  as 
cadet  at  the  Militar}'  academy.  He  was  grad- 
uated in  1850  with  very  high  class  rank,  and 
was  at  once  assigned  to  the  corps  of  topo- 
graphical engineers. 

The  great  problem  then  beginning  to  attract 
attention  was  the  Pacific  railroad.  The  recent 
discover}'  of  gold  in  California,  and  the  con- 
sequent rush  of  immigration  to  the  west,  de- 
manded increased  facilities  for  transit  across 
the  continent ;  but  a  broad  belt  of  wilderness, 
intersected  b}-  lofty  ranges  of  mountains,  and 
almost  unknown,  barred  the  wa}'.  It  was  in 
this  field  that  the  young  officer  did  his  first  im- 
portant scientific  work. 

Congress  made  large  appropriations  for  ex- 
ploring several  routes  between  the  Mississippi 
River  and  the  Pacific  Ocean ;  and  the  work, 
under  the  direction  of  Gen.  (then  Capt.) 
Humphreys,  was  i^erformed  b}-  officers  of  U.S. 
engineers.  As  usual  in  such  cases,  the  results 
were  expected  at  once ;  and  Lieut.  Warren, 
who  had  alread}'  shown  his  ability  on  the  sur- 
vey's of  the  Mississippi  delta,  was  detailed  as 
principal  assistant  in  the  general  office  at 
Washington. 

His  duties  were  twofold.  He  assisted  Capt. 
Humphreys,  then  laboring  under  great  i)re8sure, 
in  digesting  the  preliminary  reports,  in  inves- 
tigating the  various  problems  connected  with 
railroad  transiwrtation,  in  making  the  com- 
parative estimates  of  cost,  and  in  preparing 


H*MBB  7,  1884.] 


SCIENCE. 


277 


the  general  report.  His  labors  were  so  valu- 
able in  this  connection  that  his  chief  placed 
their  names  jointly  on  the  titlepage  of  what 
was  a  very  able  document.  In  addition  to  tiiis 
work,  Lieut-  Warren  was  specially  charged 
with  compiling  a  general  map  of  the  entire 
repon  covered  by  the  surveys.  This  labor 
demanded  powers  of  analysis  of  a  h\0i  order. 
It  was  needful 
to  thoroughly 
study  the  work 
of  all  explorers 
to  date,  and, 
by  assigning 
proper  weight 
to  each,  to  com- 
bine the  mate- 
riaL  often  con- 
flicting and  dis- 
cordant, into 
one  consistent 
and  harmonious 
wljole.  Tliis 
task  Warren  ac- 
complished with 
surprising  suc- 
cess^ as  has 
been  proved  by 
accurate  sur- 
veys subse- 
Cjoently  extend  - 
ed  over  much 
of  the  ground. 
His  memoir  and 
map,  which  ap- 
peared in  the 
eleventh  vol- 
ume of  the  final 
quarto  edition 
of  the  Paeitie 
railroad  re- 
ports, will  rc- 
mnin  a  stand- 
ard authority  to 
geogrn  pliers 
|tudying  thv 
irly  history  of 
exploration  in 
that  region* 

As  miglit  nat- 
urally be  sup- 
posed ,  an  ambi* 
tious  young  officer  would  not  be  satisfied  with 
office- wtJik  alone,  when  laurels  were  to  be  won 
!u  a  fieUl  involving  no  little  hardship  and  risk 
fVom  th<'  semi-hostile  Inrlian  tribes  which  then 
rn  subdued  over  the  vast  plains  west  of 

Ui«      I       --ippi.     He  Sfjught  and  obtained  di- 


rection  of  three  separate  explorations  in  Dakota 
and  Nebraska,  in  the  3*ears  1855,  1856,  and 
1857  ;  and,  while  thus  collecting  much  valuable 
information  needful  for  opening  the  country  to 
civilization,  he  gratified  his  own  strong  passion 
for  geological  research,  and  laid  the  foundation 
for  subsequent  generalizations  which  have  at- 
tracted the  attention  of  men  eminent  in  that 

special  branch. 
Space  ibrbids 
any  notice  of 
Gen.  Wan-en's 
war  record 
here.  Suffice  it 
to  say,  that,  en- 
tering the  vol- 
tintecr  semce 
among  the  very 
Ih*st  of  the  offi- 
cers of  the  reg- 
ular army  (on 
May  14,  1861), 
in  two  years  and 
three  months  he 
fought  his  way 
from  the  grade 
of  1  i  cute  nan t- 
eolojiel  tu  that 
of  major-gen- 
eral command- 
ing an  army 
corps.  He  was 
present  at  all 
1  hi'  great  bat- 
tl<  ^  of  the  army 
<if  th(*  Potomac, 
and  was  justly 
regarrled  as  one 
(jf  the  best  gen- 
erals and  most 
gallant  officers 
made  known  b}' 
the  war.  He 
was  twice 
wounded  in  bat- 
tle, and  had  sev- 
eral horses  shot 
under  him. 

Immediately 
after  the  fight- 
ing ceased,  he 
returned  to  duty 
as  major  in  the  Corps  of  engineers,  and  soon 
began  to  perform  an  amount  of  labor  in  the 
civil  branches  of  his  profession  which  would 
have  broken  down  a  man  of  less  nervous 
energy.  To  simply  enumerate  the  various 
works  with  which  he  was  charged  between  the 
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end  of  the  war  and  the  date  of  his  death  on 
Aug.  8,  1882,  would  extend  this  notice  beyond 
reasonable  limits.  The}'  can  onl}'  be  classified 
and  briefly  explained. 

As  an  exi)ert  in  railroad-engineering,  Gren. 
Warren  served  on  three  different  commissions 
to  inspect  and  report  upon  the  construction  of 
the  Union  Pacific  and  Central  Pacific  roads  and 
their  branches,  and  to  indicate  their  proper 
point  of  junction. 

His  militar}'  experience  caused  him  to  be 
selected  to  make  the  detailed  surveys  of  the 
battle-field  of  Gettysburg,  and  of  the  vicinity 
of  Grovcton,  Va.,  in  connection  with  the  Fitz- 
John  Porter  investigation. 

As  an  hydraulic  engineer,  his  labors  covered 
several  of  the  most  important  works  in  the 
United  States,  and  gave  him  great  eminence. 
He  was  a  member  of  the  board  to  report  upon 
the  Fort  St.  Philip  canal  project,  and  was 
president  of  the  commission  of  engineers  ap- 
pointed by  special  act  of  Congress  to  report 
upon  the  best  method  of  protecting  the  alluvial 
region  of  the  Mississippi  against  overflow. 
He  conducted  a  very  elaborate  survey  and  in- 
vestigation with  a  view  to  improve  the  naviga- 
tion of  the  Fox  and  Wisconsin  rivers  ;  and  his 
report,  a  model  of  excellence,  has  borne  the 
test  of  practical  trial  subsequently  applied. 
His  surveys  and  reports  upon  the  improvement 
of  the  upper  Mississippi  and  of  the  Minnesota 
River  are  also  of  standard  authority.  His 
name  is  identified  with  the  improvement  of  the 
Connecticut  River,  and  with  various  harbor  im- 
provements upon  the  coast  of  Massachusetts, 
Rhode  Island,  and  Connecticut ;  and  his  labors 
in  hydraulic  engineering  at  other  special  locali- 
ties are  too  numerous  to  mention. 

Ctcu.  Warren  also  contributed  much  to  the 
subject  of  bridge-eonsiruclion.  The  Rock  Is- 
land bridge  was  built  essentially  upon  his  plans 
and  specifications ;  and  his  services  upon 
boards  ordered  to  report  upon  bridges  pro- 
jected or  constructed  at  man}'  iniix)rtant  locali- 
ties involved  great  labor  and  research.  His 
reputation  in  this  branch  of  engineering,  how- 
ever, will  chiefly  rest  u^)on  his  monograph 
upon  bridging  the  Mississippi  River  between 
St.  Paul  and  St.  Louis.  This  work  was  unique 
in  character.  The  investigation  was  ordered 
by  Congress  to  collect  data  for  harmonizing 
the  conflicting  interests  of  navigation  and  of 
railroad  transportation  ;  and  the  subject  was 
treated  exhaustively,  not  only  from  an  engi- 
neering, but  also  froLi  a  legal  i)oint  of  view. 
The  investigations  extended  over  a  period  of 
more  than  eleven  years ;  and  the  report  is  a 
standard  authority  to   be    consulted    in   any 


fhture  bridge-projects  over  navigable  western 
waters. 

Gen.  Warren's  natural  fondness  for  geologi- 
cal research  has  already  been  mentioned.  His 
extensive  explorations  in  Dakota  and  Nebraska ; 
his  numerous  surveys  for  determining  the  topo- 
graphical features  of  the  valleys  of  many  rivers 
in  Minnesota,  Wisconsin,  Iowa,  and  Illinois ; 
his  investigations  in  re8|)ect  to  foundations  for 
bridges  in  this  district ;  and  his  thorough  famil- 
iarity with  all  the  geological  and  topographical 
reports  upon  this  vast  region,  and  north  of  it 
in  British  America,  —  enabled  him  to  frame  an 
hypothesis  as  to  geological  changes  that  have 
occurred,  and  are  now  occurring  there,  which 
is  both  novel  and  brilliant.  He  first  announced 
it  in  a  paper  read  at  the  Chicago  meeting  of 
the  American  association  for  the  advancement 
of  science  in  1868,  and  subsequently  elaborated 
it  in  his  report  upon  the  Minnesota  River  and 
in  that  upon  bridging  the  Mississippi. 

Very  briefly  outlined,  it  is  the  following. 
Lake  Winnipeg  formerly  covered  much  more 
space  than  at  present,  and  extended  southward 
to  the  head  of  the  Minnesota  valley,  through 
which  it  drained,  thus  forming  the  source  of 
the  Mississippi.  The  present  outlet  to  Hudson 
Bay  (Nelson  River)  did  not  then  exist.  The 
change  of  drainage  has  been  eflfected  by  an 
elevation  of  the  southern,  and  a  subsidence  of 
the  northern,  ix)rtions  of  the  continent,  which 
have  been  in  slow  progress  for  a  vast  period  of 
time.  When  this  change  began,  it  caused  a 
decreasing  river-sloixj  in  the  northern  portions, 
and  a  diminishing  iwwer  to  erode.  The  resist- 
ance due  to  the  granite  ledges  extending  over 
a  hundred  miles  below  Big  Stone  Lake,  in  the 
bed  of  the  upper  Minnesota,  checked  further 
erosion  there,  and  formed  a  growing  lake  above 
it,  which  finally  found  a  new  outlet  to  Hudson 
Bay  through  the  loose  drift  near  Nelson  River. 
This  was  rapidly  eroded,  thus  reducing  the  old 
lake-surface  to  the  present  level  of  Lake  Win- 
nipeg, which  is  about  three  hundred  and  sixty 
feet  below  the  present  sources  of  Minnesota 
River.  Like  changes,  due  to  the  same  cause^ 
by  which  Lake  Michigan  has  been  cut  off  from 
the  Illinois  River,  and  Lake  Winnebago  from 
the  Wisconsin  River,  may  be  traced. 

Gen.  Warren  discussed  this  hypothesis  in 
detail,  and  showed,  by  so  many  facts  as  almost 
to  amount  to  a  demonstration,  that,  since  the 
glacial  epoch,  two  secular  oscillations  of  this 
character  have  occurred  in  this  region.  The 
reasoning  is  masterly,  and  illustrates  both  his 
breadth  of  conception,  and  his  care  to  conclude 
no  farther  than  the  facts  warrant. 

Although  modest  and  retiring  to  a  fault,  the 
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earneai  scienlific  work  which  he  had  done  and 
was  doino^  was  appreciated ;  and  in  1876  he 
WES  elected  a  member  of  the  National  academy 
of  sciences.  He  had  long  been  a  member  of 
other  learned  societies,  and  was  widely  known 
and  respected  among  acientiflc  men. 

In  person,  Gen.  Warren  was  of  medium 
height,  and  slightly  built.  His  mind  was  in- 
tensely active.  Nervous  in  temperament,  and 
sometimes  irritated  at  trifling  annoyances,  he 
became  instantly  cool  and  self- poised  in  times 
of  real  danger  or  diflieiilty.  In  close  logical 
reasoning  he  had  few  superiors.  His  mental 
habits  were  those  of  an  investigator,  —  never 
satisfied  until  he  had  studied  the  niattt^r  in 
hand  in  all  its  bearings  ;  but  in  action  he  w^ns 
impetuous,  indomitable,  and  gallant  in  the  ex- 
treme. His  reading  was  extensive,  both  in 
science  and  literature,  — due  largely  to  his  habit 
of  seeking  mental  rest  by  working  in  a  new 
direction.  His  sense  of  humor  was  keen,  and 
his  conversation  was  often  brilliant  as  well  as 
instructive.  In  disposition  he  was  kindly  and 
sympathetic,  and  he  never  failed  to  give  others 
full  credit  for  whatever  good  work  they  had 
done.  He  loved  justice  for  its  own  sake  ;  and 
the  natural  tendency  of  his  mind  was  always 
to  assist  the  weak,  and  to  strive  to  redress 
wrongs  wherever  found.  These  traits  of  char- 
acter endeared  him  to  his  friends ;  and  his 
memory  is  cherished  with  mingled  feelings  of 
respect  and  regard,  not  eas}-  to  express. 

liENKir  L,  Abbot. 


APPENDAGES  OF  THE  THILOBITE, 

Through  the  kindness  of  Mr.  D.  A.  McCord, 
the  owfier  of  the  trilobite  described  by  Professor 
John  Mickleborough  (Cinc.journ,  nut,  hist,,  vi. 
200,  1883),  I  have  had  an  opportunity  to  study 
the  original  specimen,  and  prepare  a  few  notes 
U[>on  it. 

When  received,  the  specimens  —  i.e.,  matrix 
and  relief  —  were  not  free  from  the  grease  and 
dirt  acquired  in  the  process  of  taking  casts 
and  f^'equent  handling.  On  giving  them  a 
thorough  washing  in  a  solution  of  potash,  tliis 
was  removed,  and  also  a  thin  film  of  decom- 
posed rock  on  the  parts  beneath  the  pygidium. 
Turning  to  the  laboratory  window,  to  have  the 
sunlight  strike  across  the  specimens  while  still 
wet,  much  to  my  surprise,  the  appendages 
shown  beneath  the  pygidium  were  seen  to  be 
of  the  same  character  as  those  beneath  the 
thorax,  a  number  showing  in  some  instances 
two  and  three  joints  attached  to  the  basal 
joint.  (>n  a  more  careful  examination,  numer- 
ous  fine  slender  filaments  were  discovered,  both 


beneath  the  thorax  and  p3'gidium,  and  also 
near  the  posterior  end  of  the  latter  slender 
jointed  appendages  not  half  a  millimetre  in 
diameter.  Having  cut  up  over  two  thousand 
trilobites  w^ithout  discovering  any  ^  branchi- 
gerous '  appendages  beneath  the  pygidium, 
other  than  the  spiral  aud  ribhon-like  branchial 
filaments,  —  such  as  were  attached  to  the  basal 
joints  of  the  thoracic  legs,  —  naturalists  can 
appreciate  the  feeling  of  satisfaction  that  the 
discovery  of  these  jointed  appendages,  so  much 
like  those  found  in  cutting  sections  of  Ce ran rus 
ari<l  Calymene,  gave  the  writer. 

The  breaking-apart  of  the  surfaces  carry- 
ing the  legs  and  their  matrix  left  the  legs  be- 
neath the  thorax  in  relief;  but  bene.alh  the 
pygidium  the  joints  were  broken  longitudinally, 
and  only  a  plain  outline  section  is  seen.  It  is 
probabiy  owing  to  this  that  these  were  over- 
looked by  Professor  Mickleborough,  and  the 
space  beneath  the  pygidium  considered  as  show- 
i  n g  lea  f-  i  i  ke  o  r  fol  i  aceo u  s  a  p [le  u  dages .  Fo  r  th e 
purpose  of  clearly  iudicating  the  actual  rela- 
tions of  the  jjortion  of  the  Ohio  trilobite  showing 
the  legs,  to  the  entire  dorsal  shell  of  the  same 
si>ecies,  a  figure  of  the  under  side  of  the  shell 
was  outlined  ;  and  then  the  Ohio  specimen  was 
carefully  drawn  as  if  resting  in  it,  as  shown  in 
fig.  1.  In  the  specimens,  some  of  the  appen- 
dages are  shown  more  distinctly  in  the  matrix, 
and  others  in  the  relief-  In  the  drawing,  the 
two  are  combined  so  as  to  give,  without  restora- 
tion, what  is  actually  present  in  the  specimens. 
Twenty-six  pairs  of  appendages  are  clearly  dis- 
cernible. Of  these,  nine  are  situated  beneath 
the  tliorax,  one  beneath  the  posterior  margin 
of  the  head,  and  sixteen  beneath  the  pygidium. 
From  the  character  of  the  ap^^ndages  beneath 
the  thorax,  none  of  them  appear  to  have  be- 
longed to  the  manducatory  apparatus  ;  the  ninth 
posterior  pair  having  been  crowded  forward  from 
beneath  the  (lygidium.  The  anterior  pair  be- 
neath the  head  is  very  imperfect ;  but  suflkneut 
remains  to  show  that  these  appeutUiges  were  in- 
timately associated  with  the  cavity  of  the  head, 
which  is  now  filled  with  calcite,  and  iliey  proba- 
bly represent  a  portion  of  the  lyosterior  pair  of 
manducatory  appendages-  In  Calyjnene  se- 
naria  and  Ceraurus  pleurexanthemus,  the  pos- 
terior pair  of  manducatory  appendages  are 
always  provided  with  a  large  basal  joint,  and 
undoubtedly  the  same  was  the  case  with  other 
genera  of  trilobites.  The  appendages  beneath 
the  p3'gidium  are,  however,  of  the  greatest  in- 
terest. I  have  seen  many  trilobites,  when  cut- 
ting sections,  that  had  the  cei>liaHc  and  thoracic 
legs  clearly  and  distinctly  defined  ;  but,  owung 
to  the  small  size  of  the  pygidium  of  Calymene 
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inrl  Ceraunis,  there  was  alwaj-s  some  doubt 
ibout  the  number  of  appendages  that  were  to 
be  assigned  to  the  pygiduim.  That  they  were 
jointed  and  not  faUaceoiis  appendages,  I  had 
no  doubt,  and  so  stated  it  in  the  text**  and 
alao  in  the  restoration*  of  which  tig.  2  is  a 
copy. 


M 


Wi 


.3-  — Ui»d«?r  tldo  of  Oii)Ymen«  «etiArlJi  ai  %un«d  in  Buft. 
ntw«.  camp.  ao6i>,  vol.  vlll.  pi.  tL,  18»1.  //»  hypcwtoma,  M, 
Donlh;  X  Abdominal  sppendage*. 

The  leg  beneath  the  thorax  of  the  Ohio 
trilobite  shows  seven  joints  in  two  instanecs : 
the  character  of  the  terminal  joint  is  un* 
known. 

Thy  discovery  of  this  uniqne  sijecimen  full}' 
Btablishes  the  correctness  of  the  restoration 
miuk*  by  the  writer  of  the  ambuUitory  appen- 
dages of  Cal^'mene,  as  shown  in  fig.  2.  The 
few  trac^es  of  the  branchial  filaments  do  not 
ditfer  from  tliose  described  as  occurring  in  the 
genera  Calymene,  Ceranrus,  and  Acidaspis, 

From  the  evidence  given,  there  appears  to 
be  no  necessity  far  a  change  in  the  classifica- 
tion of  the  trilobites  given  on  pp.  209,  210 
{ibid.)  :  — 

Class.  Poecilopoda  ;  sub-class,  Palaeadae  ; 
order,  Trilobita. 

Trilobita  :  ex,,  Asaphus.  Cnlymene*  etc. 

I.  Eyes  sessile,  c'omponnd.  2*  Ocelli  on- 
known,     3,  Cephalic  limbs  serving  as  mouth- 


organs.  4.  Thoracic  segments  bearing  jointed 
legs  and  attached  branchiae.  5.  All  segments 
bearing  appendages.  6.  Thoracic  segments 
unancbylosed.  7.  Abdominal  segments  an- 
chylosed,  and  bearing  jointed  appendages.  8. 
Mypostoma  large  (metostoraa  unknown ).  To 
section  7  we  now  add  *  (similar  to  those  of 
the  thorax).' 

The  attempt  to  locate  the  branchial  appara- 
tus of  the  trilobite  beneath  the  pygidinm  is  not 
surprising  when  a  comparison  with  Limulus 
and  Serolis  is  made  with  those  trilobites  hav- 
ing a  large  pygidinm ;  but  in  such  genera  as 
Conoccphalites,  Arionellus,  and  others  having 
n  pygidinm  very  small,  as  compared  with  the  re- 
maining parts  of  the  animal,  the  necessity  for  a 
diflerent  branchial  system  is  at  once  apparent » 

The  director  of  the  (Tcological  survey  of 
Canada  having  given  permission  to  have  the 
original  specimen  of  Asaphus  platycephalus, 
described  by  Mr.  Billings  as  showing  ambula- 
tory legs,  sent  to  me.  Prof.  J.  F,  Whiteaves 
kindly  forwarded  it;  and  the  specimen  was 
placed  by  the  side  of  the  Ohio  trilobite  for 
comparison.  A  glance  showed  that  Mr.  Bil- 
lings's interpretation  was  the  correct  one,  and 
that,  as  fnr  as  the  thoracic  legs  are  considered, 
the  Canadian  trilobite  has  a  pair  for  each  seg- 
ment. Of  the  abdominal  legs  nothing  is  seen. 
The  6nly  addition  to  our  knowledge  of  the 
structure  of  the  trilobite,  furnished  l^y  the  Ohio 
specimen,  is  the  verification  of  the  hypothesis 
that  the  legs  were  jointed  beneath  the  pygidinm, 
as  shown  in  the  sections  of  Ceraurus  and 
Cal^^mene,  and  expressed  in  fig.  2. 


t    ffuH    writ. 


.  *►,»:;.  vmL  uii.  f..  iNs4,  iHiii, 


Fig.  ft.  ^ Cro#«'*ection  of  Ag,  2,  ««  donal  tbell;  U  atlmcDtary 
cjinal ;  J?t  spiral  branchliw ;  ^,  <*plpQdUcr ;  L,  U<c.  Taken  from 
eatne  plaio  n*  fig.  2.  In  botup  ItiKtanceB  the  brftneblal  fllm- 
mttiiii  or  ribbon*  are  ttnlghl  and  not  tfpirnlly  collod. 

That  the  trilobites  and  crustaceans  were 
difl!"erentiated  before  the  existence  of  the  oldest 
Cambrian  fauna  we  now  know,  is  m}^  present 
belief,  the  two  classes  coming  down  on  two 
distinct  lines  of  descent.  In  a  paper  now  in 
the  course  of  preparation,  the  entire  subject 
will  be  reviewed,  and  illuatrations  given  of  the 
different  orders  of  the  class  Poeciloix>da. 

CtlAliLES  D.   Walcott* 
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THE    NEW  BOGOSLOPF    VOLCANO   IN 
BERING  SEA.^ 

On  TebenkofTs  chart  of  Unalashka  Island, 
and  the  adjacent  passes  from  Unimak  to  Umnak 
Islands,  there  is  placed  in  latitude  53°  oV  north, 
and  longitude  167°  4(y  west,  an  islet  about  half 
a  mile  in  extent,  with  rocky,  bold  shores,  and 
somewhat  flattened  top.  It  has  deep  water 
close  around  it,  and  no  outlying  dangers  except 
to  the  north-north-west,  where  a  small '  pinnacle 
rock,*  or  'sail  rock,'  lies  a  few  hundred  yards 
distant. 

The  rocky  islet  is  known  as  '  Bogosloff.'  In 
his  account  of  his  voyages,^  Cook  says,  that 
on  the  29th  of  October,  1 778,  he  discovered  '  an 
elevated  rock  which  appeared  like  a  tower ; ' 
and  he  judged  of  its  steepness  below  the  sur- 
face of  the  sea  by  the  circumstance  that  the 
sea  (which  was  running  very  high)  broke  no- 
where but  against  its  sides. 

I  have  plotted  Cook's  position  with  regard 
to  this  discovery,  made  when  he  was  only  four 
leagues  to  the  south-westward  of  the  islet,  and 
was  steering  a  north-easterly  course.  From 
his  language,  I  cannot  decide  whether  he  passed 
on  its  northern  or  southern  side. 

His  footnote  sa3's,  that,  though  this  mass  had 
no  place  on  the  Russian  map  produced  by  Ismy- 
loff,'  it  was  indicated  on  the  chart  of  Krenitzen 
and  Levasheff.  Cook  placed  it  about  seven- 
teen miles  north  of  the  northern  shore  of  the 
island  of  Umnak.  His  longitudes  are  all  too 
great  by  more  than  a  degree,  but  the  relation  of 
the  islet  to  the  adjacent  islands  fixes  its  position. 

This  reference  to  Cook's  position  is  some- 
what important;  because,  'on  an  admiralty 
chart  of  Bering  Sea  and  the  Arctic  Ocean 
(1851)),  and  on  a  U.  S.  chart  corrected  to  1868 
(Exi)loring  expedition  under  Commander  John 
Rodgers,  U.S.N.),  this  islet  is  called  the  '  Bo- 
gosloff volcano ; '  and  the  statement  is  made 
that  it  rose  in  1706,  —  eighteen  years  after 
Cook  had  described  it. 

Tebenkoff,  in  1848  (perhaps  following  Sari- 
cheff  in  1829),  calls  it  ^St.  John  the  theo- 
logian Island,'  or,  rather,  '  rock,'  and  gives  it 
a  circumference  of  two  miles.  According  to 
Saricheff,  its  height  is  about  four  hundred  feet ; 
but  the  navigators  of  the  Russian-American 
company  made  it  six  hundred  and  twenty  feet. 
Tebenkoff  says  PiHar  Rock  liesJbur  hundred 
yards  north-north-\^est  of  Bogosloff  Island. 
\ 

>  Communicated  by  Pr(k.  J.  E.  Ilfigard.  Huporlntendent  U.S. 
coMt  and  freodotic  siirvey.  lBe«  al«o  f^cience,  No.  61. 

»  Vol.  II.  p.  626.    Third  Mmlrali*  edition. 

s  iKmyloff  waa  the  principal  tritdcr  at  Unalaahka.  and  had 
produced  cbartH  of  aeverul  opthc  Ulanda,  etc.,  with  which  he  WM 
personally  familiar,  and  ahoped  theoi  to  Cook. 


On  the  admiralty  chart  and  on  some  of  the 
Russian  charts  (indading  thoee  of  Saricheff), 
and  even  on  the  chart  published  by  the  U.  S. 
hydrographic  office  in  1855,  a  dangerous  reef  * 
is  laid  down  between  B<^oslofr  and  the  north- 
em  end  of  Umnak.  The  U.  S.  chart,  corrected 
to  1868,  repeats  this  danger;  and  it  is  even 
laid  down  on  the  U.S.  circumpolar  chart  of 
1882.  Tebenkoff  says  this  'dangerous  reef 
does  not  exist :  Yeniaminoff  says  the  natives 
deny  the  existence  of  the  reef,  but  report  great 
current  or  tide  rips,  which  are  dangerous  to 
their  bidarkas.  In  1867  I  had  the  same  infor- 
mation from  the  Russian  priest,  Sha3'e8nikeff, 
— a  man  of  more  than  ordinary  knowledge  and 
capacity,  and  well  acquainted  with  the  islands, 
which  he  visited  regularl}'  in  the  course  of  his 
ministrations :  also  the  Alaska  commercial  com- 
pany's navigatoi-s  have  passed  between  Umnak 
and^ Bogosloff  islands.  Neither  the  B<^osloff, 
the  reef,  nor  tlie  northern  part  of  Umnak,  is  on 
Kotzebue's  chart  of  1817. 

The  height  of  this  volcanic  island  varies 
according  to  the  authority  from  which  the  esti- 
mate has  been  obtained,  as  alread}'  indicated. 
Tebenkoff  gives  estimates,  from  two  authori- 
ties, of  four  hundred  and  six  hundred  feet. 
On  my  chart  I  have  a  note  stating  the  height 
to  be  eight  hundred  and  forty-four  feet,  but  I 
had  forgotten  to  state  the  authority  for  that 
estimate.  I  suppose  that  I  obtained  it  from 
one  of  the  Russian  navigators,  in  1867.  The 
captains  employed  by  the  Alaska  commercial 
company,  however,  estimate  the  height  at  from 
two  hundred  and  fifty  to  three  hundred  and 
fifty  feet. 

Of  this  islet  I  collate  the  following  facts, 
without  examining  many  authorities  :  — 

1778.  —  Cook  saw  it,  Oct.  29,  in  clear  weath- 
er. He  says  it  is  on  the  charts  of  Krenitzen 
and  Levasheff. 

1796.  — Veniaminoff,  calling  it '  St.  John  the 
theologian,'  states  that  it  arose  out  of  the  sea  on 
May  7  of  this  3'ear ;  and  that,  at  the  time,  there 
were,  according  to  Krusenstern  and  Laugsdorff, 
earthquakes  and  eruptions. 

1800.  —  It  was  smoking  (Kotzebue). 

1802.  —  It  was  smoking  (Langsdorff).  (At 
that  time  the  volcano  Makushin  was  throwing 
out  volumes  of  smoke  and  fire.) 

1804.  —  It  was  smoking  fi'om  one  crater 
(Kotzebue). 

1806.  — The  burning  lava  was  flowing  down 
the  north  side  (Langsdorff). 

1814. — The  crater  threw  out  stones  (Bara- 
noff). 

1815.  —  It  was  diminishing  in  height  (Bara- 
noff). 


Haach  7»  1834.] 


SCIENCE. 


283 


1816-17,  — It  bad  no  activity  (Escbscboltz). 
1820.^ — It  was  smoking  (I)r*  Stein), 
1823,  —  It  was  not  smoking  (VeniarDinoff)* 
1832.  —  Tbere  was  no  smoke    (Tebeokoff, 

Liilke), 

AUhougb  frequently  seen  in  later  years  by 

the  navigators  of  tbe  Russian-American  and 

Alaska   commercial    companies,    and    by   the 

whalers,  no  one  has  noticed   it  as  cxbibiting 

any  signs  of  activity. 

In  an  other  part  of  Veniaminoff's  work,  in 

giving   more    particulars  of  earthquakes  and 

volcanoes,  he  writes,  — 

**The  new  Island,  Bogosloff,  in  fatitude  53'=>  58' 
north,'  and  longitude  168^  5'  we^t,  rose  from  tbe  sea 
In  the  earJy  part  oi  ifay,  179*1.  Before  the  island 
appeared  Above  the;  s<?ft,  there  h^d  been  witnessed^  for 
a  hmg  time  in  that  spot^  a  culumn  of  smoke.  On  the 
8th  of  May,  after  a  strong  subterranean  noia«,  with 
tbe  wind  freMi  frotn  the  north-west,  the  new  small, 
black  I*lel  became  visible  tbrr>u«h  tbe  fog;  and  from 
tbe  siunniit  griiai  flames  sliot  forth.  At  tbe  same 
titnL*  tlu*r«  was  a  great  earthquake  in  the  moyntains 
on  the  north-west  part  of  I'tinink  1^1  and,  accompanied 
by  a  gr^at  noi^e  like  the  caimonading  of  heavy  i^iiiis: 
and  the  next  day  the  Jlames  and  the  earlli quake  eon- 
tinned.  The  flames  and  smoke  were  seen  for  a  long 
lime.  Many  masses  of  pumice-stone  were  ejected  on 
the  first  ap|iearance  of  the  island^^- 

At  that  time  it  was,  perhaps,  only  one-qtmrter 
the  size  of  its  present  dimensions ;  and  it  in- 
creased in  size,  growing  higher,  and  breaking 
down  at  the  same  time  on  ail  sides.  Finally, 
about  1823,  it  seemed  to  l3ecome  nnchangeablo. 
UnHl  it  ceased  to  increase  in  nize,  it  was  hot, 
as  well  as  the  sea- water  aronnd  it ;  while  smoke 
and  steam  arose  from  it  eontinuousiy. 

It  is  noticeable,  also,  in  this  cotinection,  that 
Krenitzen  and  Levashetf,  who  made  the  voyage 
of  discovery  in  17G8  and  1769  to  endeavor  to 
discover  tbe  track  of  Bering *s  voyage,  have 
marked  BogoslofT  on  their  chart  as  situated 
forty  miles  west  b}*  south  of  Makitshin  volcano, 
and  stjrrounded  by  stmken  rocks.  Their  mark 
is  a  view  (see sketch),  and  clearly  indicates  the 
peculiar  shape  of  tbe  islet  at  that  time.  Their 
course  led  them  ten  miles  to  tbe  northward  of 
it.     So  much  for  the  older  antboiitiea. 

Along  tbe  whole  chain  of  the  Aleutian  Is- 
lands, from  abreast  of  the  Kamtcbatka  penin- 
sula to  the  bead  of  tbe  peninsula  of  Alaska, 
there  is  a  line  of  the  greatest  volcanic  acLivity 
exhibited  by  about  fifty  volcanoes,  of  which 
many  are  living,  and  of  wbich  some  are  at 
times  in  a  state  of  violent  cniplion.  Some 
of  tbcm  have  an  extreme  elevation  of  about 
twelve  thousand  feet  on  the  Alaska  peninsula ; 
while  the  Aleutian  volcanoes  range  from  three 
thousand  to  nine  thousand  feet. 

>  Hill  lutltudc  airroei  with  Cook'i. 


Of  these  living  volcanoes,  one  is  that  of 
Makushin,  on  the  north-western  part  of  the 
large  island  of  Unalashka,  and  directly  over- 
looking Captain's  Harbor,  on  the  north  side 
of  that  island ;  and  another  is  tbe  islet  of 
Bogosloff,  now  under  discussion,  situated 
twenty-five  miles  to  the  westward  of  the  north- 
western point  of  Unalashka.  This  islet  has 
acquired  unusual  importance,  because  there 
has  arisen  alongside  of  it,  from  tbe  depths  of 
the  ocean,  a  volcanic  island  over  one  thousand 
feet  high.  This  fact  also  suggests  inquiries 
into  the  condition  of  the  island  seen  by  Cook 
as  '  an  elevated  rock  which  appeared  like  a 
tower,'  and  its  condition  in  May,  1796,  when 
it  seems  to  have  exhibited  unusual  signs  of 
activity.  Also  it  appeared,  as  before  men- 
tioned, to  have  increased  in  size,  and  continued 
so  to  do  as  late  as  1823,  It  is  possible  that 
Cook  saw  the  rock  when  in  a  state  of  inaction, 
as  be  made  it  out  at  a  distance  of  four  leagues, 
when  working  to  tbe  eastward  under  the  north- 
ern shore  of  Unalashka  ;  and  tbe  weather  must 
have  been  clear.  I  conjecture  that  he  sailed 
between  it  and  Unalashka  to  save  getting  too 
far  to  leeward ;  and  be  must  have  had  it  in 
sight  for  several  hours. 


^y/.Lj 


f^ 


BoooaLorr  iblakd.  distant  txn  mLSB,  ab  skbn  at 

Klt]E?(tTI£K!f  AND    LBVA§UErr,  lieMltt. 

As  late  as  September  and  October,  1888 
(to  come  down  to  our  own  times),  tbe  island 
was  seen  by  two  captains  in  the  service  of  the 
Alaska  commercial  company,  —  Hague  and 
Anderson, — both  of  whom  called  upon  me, 
deseiibed  tbe  character  of  this  new  formation, 
and  enabled  rne  to  make  a  rough  sketch  of 
the  islet  as  it  appeai*ed  to  them  (see  view). 
They  both  passed  close  to  it,  approaching  from 
op|30site  sides,  and  thus  were  enabled  to  judge 
of  its  size,  height,  and  general  appearance, 
Capt.  Anderson,  in  tbe  schooner  Matthew 
Turner,  saw  the  island  at  daybreak  (five  a.m.) 
on  the  27th  of  September,  1883,  and  passed 
it  at  half-past  eight  a.m.  within  three  cables* 
lengths  ;  heaving  the  lead  as  fast  as  practicable, 
with  twenty  fathoms  of  line,  and  finding  no 
bottom,  although  the  water  was  discolored  and 
of  a  red  color.  The  vessel  first  approached  it 
on  the  eastern  side,  stood  up  to  the  north- 
westward, tacked  ship,  and  passed  to  the  west- 
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ird.  The  islet  was  surrounded  by  white 
Qoke*  like  steam.  The  same  evening,  afler 
"bightfall,  being  then  about  twenty-five  miles  to 
windwarfl  of  it,  they  saw  the  fire  on  the  island* 
On  the  27th  of  October,  1883,  just  one 
mouth  after  Anderson's  visit.  Capt.  Hai^ie, 
of  the  Dora,  saw  the  island  at  seven  a.m., 
approaching  it  from  the  south-westward  (just 
as  Cook  had  done  one  hundred  and  five  years 
before).  He  first  passed  through  a  jitreak  of 
red  water  into  a  green  streak  beyond  it  (the 


Both  captains  agree  in  saying  that  the  island 
is  larger  than  the  old  onc^  and  is  about  half  a 
mile  north-north-west  of  it ;  that  it  rises  very 
ett^eply,  with  a  rough,  ogee  curve  ;  and  that  the 
outline  on  the  eastern  side  is  broken  on  the 
shoulder  and  at  the  base  by  masses  of  rocks 
(see  view,  below).  On  the  western  side  there 
is  a  level  space  just  above  water,  and  thirty  or 
forty  feet  in  extent,  where  a  landing  could  be 
effected.  The  top  was  hidden  by  clouds;  but 
white  smoke  or  steam  could  be  seen  issuing 
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water  under  both  conditions  having  the  appear- 
ance of  being  very  deep) ,  but,  fearing  shoals, 
tacked  ship  to  avoid  a  nearer  approach.  He 
came  no  nearer  than  about  one  mile,  and  had 
the  island  in  sight  about  three  hours.  At  that 
time  there  was  black  smoke  issuing  from  it,  as 
if  tar  were  burning.  The  weather  was  cloudy, 
and  no  observations  could  be  had  for  jjosition  ; 
but  its  proximity  to  the  old  Bogosloff  fixes  it 
with  equal  precision* 


fVora  near  the  eloud-line,  which  was  estimated 
to  be  from  eight  hundred  to  twelve  hundred  feet 
above  the  sea.  The  side*  are  very  steep  ;  and, 
apparently,  it  has  arfseri  from  the  depths 
without  developingjjutlying  dangers,  because, 
with  a  heavy  sweh  running,  no  breakers  were 
seen.  Around  the  base  are  great  steam-jets, 
somewhat  like  taose  near  the  summit*  At 
night  it  looks  a?  if  the  whole  islet  were  in 
active  eruption,  and  covered  with   fire  (this 
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ma}^  arise  fh>m  the  ignition  of  gases  escaping 
from  innumerable  apertures  in  the  flanks  of  the 
islet) . 

Tebcnkoff,  in  his  description,  tabulates  this 
islet  as  in  latitude  53°  52'  north,  and  longitude 
167°  39'  west. 

1  have  no  doubt  that  during  the  present  year 
(1884)  we  shall  obtain  its  exact  geographical 
position,  its  physical  conditions,  and  reliable 
measures  of  its  size  and  height. 

On  the  20th  of  October,  1883,  —  seven  days 
before  Hague  saw  the  island,  —  a  shower  of 
ashes  took  place,  small  quantities  of  which 
were  collected  at  Iliuliuk,  and  a  portion  pre- 
sented to  tlie  California  academy  of  sciences. 
There  seems  some  doubt,  however,  as  to  the 
point  whence  the  ashes  came ;  as  the  account 
from  Iliuliuk  places  the  date  of  their  fall  at 
Oct.  16,  wind  being  fresh  from  west'South'tcest  J 
with  rain  and  sleet.  It  may  be  that  this 
pumice-dust  came  from  the  eruption  of  Mount 
JSt.  Augustin  (see  map  of  Alaska)  on  Oct.  (>, 
under  the  influence  of  an  upper  current  of  air 
from  the  north-eastward  ;  that  mountain  lying 
over  seven  hundred  miles  distant  in  that  direc- 
tion from  Unalashka. 

It  is  noticeable,  that  during  the  eniption 
from  BogosloflT,  or  at  least  about  that  time, 
the  two  volcanoes  on  Akontan  Island  (about 
as  far  to  the  cast-north-east  of  Makushin  vol- 
cano as  Bogoslotf  is  to  the  west  by  north) 
ceased  to  smoke,  and  showed  no  signs  of  ac- 
tivity. These  two  volcanoes,  only  three  miles 
apart,  are  3,332  and  3,888  feet  high  respec- 
tively. Nothing  was  heard  from  Makushin : 
probably  its  summit  was  in  the  clouds,  and 
might  have  been  active. 

As  regards  the  distance  to  which  the  ashes 
from  such  eruptions  are  sometimes  carried,  it 
may  be  mentioned,  that  at  the  time  of  the 
eruption  of  volcano  Iliamna,  in  March,  18()7, 
the  pumice-ashes  fell  on  St.  Paul,  Kadiak 
Island,  one  hundred  and  sixty-five  miles  dis- 
tant. 

From  the  natives  of  Iliuliuk  i.t  was  quite 
recently  learned  that  the}*  had  seen^ smoke  issu- 
ing from  the  new  Bogoslofl* — or,  ^atluir,  from 
the  position  of  the  Bogosloff-^^onie  time  in 
1882  :  the  exact  date  could  npit  be  obtained. 

JiKOKCJE    l^AVIDSON, 

Assistant  U^o^^ast  and  geodetic  survey. 
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The  report  of  Lieut.  Holii 
Baghlad   of   Copenhagen.      Hi 
the  23d   of    July  last,  with   a 


ION  TO  EAST 
1. 

as  appeared  in  the 
left  Nanortalik  on 
rty  of    thirty-nine 


people,  nine  kayaks,  and  four  umiaks,  and  re 
Fredericks  thai,  the  last  European  station,  the 
evening.  Here  they  were  assisted  and  euterl 
by  missionary  Broad  beck  until  the  end  of 
while  the  party  was  detained  by  the  presence  ol 
ice  in  the  vicinity  of  Cape  Farewell.  From  tb 
of  July  until  Sept.  11  the  party  was  not  much  ii 
moded  by  ice,  only  losing  three  days  wliiie  det 
in  Lindenow  Fiord. 

The  charts  of  East  Greenland  as  far  as  latitud 
where  the  work  terminated,  will  be  notably  cha 
especially  by  the  discovery  of  extensive  fiords, 
now  unknown.  Their  shores  are  generally  bar 
vertical,  or  nearly  so.  In  many  places  snow  li 
summer.  The  sea-ice  reaches  to  the  bases  c 
cliffs,  or  even  several  miles  into  the  fiords.  K 
at  the  extreme  south,  vegetation  is  even  less 
dant  than  in  West  Greenland,  and  is  some 
wliolly  absent.  The  southernmost  of  these  1 
some  thirty-eight  miles  long,  reaches  within  ten 
of  the  head  of  the  Tasermint  Fiord,  which  ope 
the  western  coast.  Both  are  full  of  ice.  South  \ 
sixty-first  degree  of  latitude,  and  even  a  few 
northward  from  it,  nothing  could  be  seen  g 
inland  ice  characteristic  of  West  Greenland.  L 
vicinity,  from  a  mountain  peak  three  thoasan 
in  height  on  Iluilek  Island,  they  were  able  to  se 
the  interior  of  the  country  for  a  great  distanc 
composed  of  grand  mountains,  often  rising  over 
thousand  feet  above  tlie  sea. 

In  the  fiords  explored  in  1883,  there  were  fou 
remains  of  buildings  erected  by  the  Northmen,  < 
those  in  Lindenow  Fiord,  the  most  southern  \ 
already  dencribed  by  Broadbeclc  A  great  num 
Eskimo  ruins  were  noted  in  the  dififereut  J 
Sixty  of  these  uncivilized  natives  were  met  go 
trade  with  the  people  of  West  Greenland.  The] 
much  less  like  the  typical  Eskimo  than  those  < 
western  coast.  The  men  are  almost  always  ta 
slender,  with  long  beards,  and  at  a  distance  res 
Europeans.  Some  of  them  were  even  handsome 
the  women  were  much  prettier  than  those  of 
Greenland.  In  summer  they  lead  a  nomadl 
going  from  one  fishing  or  hunting  place  to  an 
In  winter  several  families  unite  to  build  huts  cc 
with  turf  and  stones,  like  those  of  West  Greei 
Tliey  spend  this  season  hunting  seal  and  bears. 

When  the  natives  of  Uolm't  party  arrived  at 
latitude  01^,  tliey  refused  to  continue  farther,  f( 
that  the  umiaks  miglit  be  frozen  in,  as  the  ice 
to  knit  together  every  night.  On  the  most  noi 
point  attained,  a  hut  was  erected,  and  a  depot  mi 
the  use  of  the  expedition  during  the  coming  sni 
Pn>visioiis  and  soveral  boats  were  left  hen 
Holm  returned  witli  liis  party  to  Nanortalik. 
winter  quarters  ^ere  prepared,  and  a  magnet! 
meteorological  observatory  established.  Mij 
observations  arc  to  be  taken  hourly  from  eighi 
to  midnight;  on  tenu  days,  every  five  minatM 
from  four  a.m.  to  four  p.m.,  every  minute.  An 
ments  liave  been  made  for  simultaneous  ob* 
tions  at  the  commercial  stations  of  Dennai^  ir 
Greenland. 
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Aft^r  the  winter  quarters  bad  been  prepared,  it  was 
^e  tntentjon  of  Holm  to  examine  tho  fionl  of  Fred- 
cricksthal,  aud  the  region  between  it  and  Tasertnint, 
whicli  bas  not  yet  beeu  explored  with  care. 

It  waa  hia  intention  to  start  for  the  eastern  coast 
about  the  end  of  Aprils  or  early  in  May,  1884;  and 
during  the  winter  of  1884-85  some  raembera  of  the 
party  were  to  remain  there. 


HUMIDITY  AND  CHRONOMETER  RATES, 

M  ajoh-Gen.  J.  F.  Tennant»  of  iier  Majesty's  mint, 
Calcutia^  commuTjicated  to  the  lloyal  astronom- 
ical society  in  November  last  a  paper  on  humidity 
R8  a  can?«e  of  variation  in  the  rate  of  chronome- 
ters. He  had  lK>rrowfid  from  the  govemfnent-siores 
about  the  end  of  Marclj.  1882,  a  chronometer^  by 
Fletcher  of  London,  wliicli  had  b^en  some  time  in 
India,  but  had  not  been  cleaned  since  its  arrival, 
and  was  said  to  have  a  good  rate»  From  a  gaining- 
rate  of  tK5,  which  it  preserved  fairly  well  for  aljout 
two  months,  it  suddenly  fell  tn  a  gjilning-rate  of  2«.0; 
this  being  the  commenctnneut  of  a  succession  of 
rather  abnormal  fluctuations  of  rate  which  Major 
Tennant  carefully  observed  ami  reoonlud  for  about 
eighteen  months.  These  rates  were  first  compared 
with  a  plot  of  the  published  dally  nvean  leuiperatures 
of  the  meteorological  observatory,  with  results  not 
quite  satisfactory;  for,  though  it  would  seem  nt  first 
sight  that  the  rate  depends  on  temperature,  further 
examination  showed  that  it  can  do  ao  to  a  moderate 
extent  only,  and  confirmed  the  belief,  whirh  Major 
Tennant  had  from  general  impressions,  that  rate  does 
not  depend  on  temp<3rature.  The  extraordinary  dif- 
ferences  of  rate  at  times  of  nearly  equal  temperature 
leave  no  doubt  that  there  is  a  periodic  change  of 
rate;  and  the  cauae  of  this,  Major  Tennant  beUeves 
to  be  humidity.  His  first  suspicion  of  this  was  raised 
by  the  sudden  fall  in  rate  of  this  chronometer,  in  IBSJi, 
being  coincident  with  the  first  heavy  rains  producing 
great  damp;  and  by  the  fact,  also,  tliat  the  same  thing 
occurred  the  year  previous,  and  that  the  whole  period 
of  low  gaining-rate  was  that  of  the  raim^,  while  the 
lowest  was  the  wann  time  at  the  end  of  the  rains,  when 
the  soil  is  generally  loaded  witli  moisture.  The  same 
phenomenon  recurred.  It  is»  however,  much  more 
difficult  to  compare  the  supposed  cause  ami  effect 
without  special  arrangements:  and,  in  any  case,  it  is 

abtful  whether  air-humidity  could  he  more   than 
Tvough  guide. 

If  the  oil  in  the  arbors  of  the  balance  be  hygro- 
scopic, it  is  easy  to  see  that  it  may  become  more 
fluid  in  damp  weather,  tbc  arc  of  oscillation  will  in- 
crease, the  l>a lance- vibration  take  longer,  and  the 
chronometer  lose;  but  the  momentary  humidity  of 
tlie  air  will  not  correspond  to  the  rale,  as  the  tem- 
perature does  more  or  less.  Major  Tennanl,  remark- 
ing the  undoubted  connection  in  this  particular  case, 
suggests  special  experimenting  in  the  following  di- 
rections:— 

1**,  Are  cbroDOuieter-oils,  or  any  of  them,  hygro- 
scopic f 


2^,  Can  they  beeoroe  so  by  exposure  to  a  tropicai 
clitnate  ? 

In  this  latter  case  he  conceives  that  the  climatic 
influence  cannot  be  imitated  in  Europe.  The  eflcci 
of  the  heat,  and  probably  the  light,  are  veiT  destruc- 
tive of  some  materials.  Vulcanized  india-rubber, 
for  example,  does  not  bear  exposure  in  India,  tliough 
it  seems  to  answer  in  Europe,  even  in  heat  and 
damp. 

Lastly,  in  estimating  the  efifect  of  humidity  on  a 
given  chronometer,  it  will  probably  be  l>est  to  use 
one  of  the  old  hair  or  grass  hygroscopes  for  the  hu- 
midity, phicing  it  in  tlie  case,  encloised  with  the  chro- 
nometer. David  P.  Toud. 


THE   GREAT  COMET  OF  1882. 

This  comet  is  one  of  the  most  interesting  tliat  has 
appeared  for  a  number  of  years,  owing  to  its  very  near 
approach  to  the  sun-surface,  aud  the  resemblance  of 
its  orbit  to  the  two  great  comets  of  1843  and  1880. 
It  was  a  brilliant  object  in  the  morning  sky  in  t^ep- 
tember,  1882.  Calculations  of  tUe  orbit  have  been 
made  recently  by  Dr,  Morrison,  Professor  Frisby,  and, 
Dr.  Kreutz.  The  periods  obt.iined  are  as  follows: 
Dr.  Morrison,  712,1  years;  FrofessorFrisby,  7V*;i  9;  Dr. 
Kreutz,  8443, 1 .  These  periods  are,  however,  somewhat 
uncertain,  owing  to  the  peculiar  nature  of  the  nucleus 
of  this  comet.  Instead  of  being  a  single  bright  body, 
there  appeared  to  be  a  row  of  small  nuclei,  so  that  it 
was  a  mere  matter  of  judijmeut  with  the  observer 
what  part  of  the  comet  he  should  observe.  The  ob- 
servations were  naturally  made  upon  the  middle  of 
the  rf)W  of  points,  and  it  Is  uot  possibit*  to  s.iy  witii 
certainty  that  this  corresponded  to  the  centre  of 
gravity  of  the  comet.  It  is  worthy  of  note,  that 
bright  comets  are  recorded  in  the  year  370  B.  C.  and 
in  A.D.  1132,  both  of  which  could  be  reconciled  with 
the  great  comet  of  1882  by  supposing  the  period  of 
751  years. 

THE    WORK  OF  THE  CAMBRIDGE 

A  HCHA EOLOGWA L    M USE  UM. 

The  trustees  of  the  museum  of  American  archae- 
ology and  ethnology^  founded  by  George  Peabody, 
held  their  annual  meeting  on  the  18lh  of  February, 
the  anniversary  of  the  birth  of  the  founder.  The 
Hon.  Robert  C.  Winthrop,  president  of  the  board, 
presided;  and  Professor  Asa  Gray,  Dr.  Henry  Wheat- 
land, Mr^  John  ('.  Phillips,  Mr.  Samuel  H.  Scudder, 
and  Mr.  F.  W,  Putnam  (the  curator  of  the  museum) 
were  present.  The  Hon.  Stephen  Salisbury  of  Worces- 
ter was  prevented  by  temporary  illness  from  attend- 
ing, and  the  Hon.  Theodore  Lyman  was  unable  to 
leave  his  duties  in  Congress. 

Tbe  report  of  the  treasurer,  ^fr.  Phillip.s,  showed 
that  the  $150,000  given  by  Mr.  Peabody  is  well  in- 
vested. Of  the  income  of  $8,334,  only  $5,18*).»^0  was 
expended  on  accoiuit  of  the  museum:  ^3,110  be- 
longed to  the  budding- fund,  and  the  remaining 
#87.50  was  expended  on  insurance.     Mr.  Winthrop 
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called  attention  to  the  wide-spread  operations  of  the 
museum,  which  had  so  far  exceeded  the  early  expec- 
tations of  the  tnistees  as  to  have  entirely  outgrown 
its  foundation.  The  original  fund,  although  a  mu- 
nificent gift  at  the  time,  is  now  inadequate,  owing  to 
the  unforeseen  growth  of  the  science.  He  hoped 
that  in  any  account  which  might  be  given  of  this 
meeting,  it  would  be  clearly  sUted  that  this  trust  is 
in  no  way  connected  with  the  Archaeological  insti- 
tute of  America,  with  which  it  has,  no  doubt,  been 
confounded  in  some  minds. 

Mr.  Putnam,  the  curator,  presented  his  report  of 
the  o|)enitions  of  the  year,  in  which  he  dwelt  at 
length  on  the  explorations  which  had  been  carried 
on  by  means  of  the  subscriptions  of  scvenil  patrons 
of  scitMice.  With  about  $1,000,  the  balance  uf  the 
special  subscription-fund  of  1882-8:^,  and  less  than 
$1,(K)0  spared  from  the  income,  work  has  been  con- 
tinued in  Nicaragua  and  Ohio,  and,  in  a  very  limited 
manner,  in  Tennessee  and  North  ('arolina. 

The  work  in  Nicaragua  has  been  conducted  for  the 
past  five  years  by  Dr.  Flint,  who  has  made  very  im- 
portant collections  from  the  ancient  shell-heaps  and 
burial-places.  During  the  past  year,  on  Deadman's 
Island,  in  a  trench  lineil  with  stones,  he  found  a 
burial-jar  containing  di»cayed  human  lH>nes,  with  old 
Venetian  beads,  and  two  gold  ornaments  lilie  those 
found  in  the  graves  at  Chiriqui.  This  show:*  that 
gold  ornaments  of  this  type  were  used  by  the  natives 
of  Nicanigua  after  the  Spanish  conquest  had  fur- 
nislitMl  thorn  with  glass  beads.  As  they  are  exception- 
al anioiiji  Nicaraguan  anti<iuities,  and  are  identical 
with  those  from  farther  south,  it  is  probable  that 
their  orijrlnal  source  is  Chiriqui.  Dr.  Flint  has 
copit'il  successfully  many  pictographs  and  cave- 
in>cripti<ms,  some  of  which  are  of  jrrt»at  anti<iuity. 
But  the  most  inten-stlng  disoovory  is  what  Dr.  Flint 
believes  to  W  human  foi»tprints  in  cluy  under  sever- 
al layers  of  lava-nK*k,  on  the  bonier*  t)f  Lake  Mana- 
gua. Under  date  of  lK>c.  1*4.  iss;',.  Dr.  Flint  writes 
that  ho  has  cut  out  soveral  of  these  fontprints,  which, 
with  fossil  leaves  from  the  same  stratum,  are  m»w  on 
their  way  to  the  museum. 

The  wi»rk  in  the  Little  Miami  valley  has  hi'cn 
continued  with  remarkable  success,  and  has  resulted 
in  disc»»veries  of  far  greater  importance  than  could 
have  iK^en  anticipated  fn)m  previous  exploration  of 
the  mounds.  A  year  ago  attention  was  calK'd  to 
some  early  results  of  this  exploration;  but  now,  just 
as  the  me.ins  for  continuing  explorations  are  want- 
ini:,  th«»  discovery  has  been  made,  that,  important  as 
these  mounds  have  pn>ve*l  to  be,  as  much  of  interest 
is  to  be  found  beneath  them.  At  the  bottom  of  the 
largest  mound,  under  a  layer  of  burnt  clay  enclosed 
by  a  stone  wall,  trenching  has  brought  t«»  light  a  se- 
ries of  pits  six  to  seven  feet  deep.  These  pits  ar« 
connected  with  tunnels  of  clay  a:ft)ot  in  diameter  and 
seven  to  eight  feet  long,  ending  ^n  upright  tubes  five 
inches  in  diameter  and  two  feel  long.  Fine  ashes 
were  found  on  the  bottom  of  Ae  tujmels  or  flues, 
and  on  the  sides  a  glossy  substan^,  as  if  the  pnxluct 
of  condensation  and  crystallization  of  vapors.  The 
pits  were  partly  filled  with  ashesfeontaining  minute 


pieces  of  burnt  bone,  and  the  sides  and  bottom  bore 
marks  of  fire.  Two  pits  had  dome-Uke  covers  ol 
clay,  in  one  of  which  were  two  small  holes.  A  tube 
of  clay  oi)ened  into  one  pit  opposite  the  flue.  Al- 
though these  facts  seem  to  point  out  the  manner  of 
burning  the  dead  in  use  among  the  people  who  built 
this  group  of  tumuli,  it  would  be  premature  to  make 
such  an  assertion.  This  work  has  been  under  the 
direct  supervision  of  the  curator  and  Dr.  Metz.  It  is 
unquestionably  the  most  thorough  and  important  ex- 
ploration of  a  particular  group  of  earth-works  yet 
made  in  Ohio.  Many  mounds  varying  in  structure, 
and  evidently  made  at  widely  di£Perent  times,  have 
also  been  carefully  opened;  and  several  Indian  burial- 
places  and  village  sites  have  been  examined.  When 
this  work  in  the  Little  Miami  valley  is  completed,  it 
will  bring  us  nearer  the  solution  of  tlie  problem,  who 
built  the  mounds?  Guessing  will  still  go  on,  but 
thorough  exploration  by  careful  hands  alone  can 
give  to  science  the  answer  it  demands.  The  work 
is  far  more  extensive  than  most  persons  imagine. 
The  land  has  beon  hired  by  the  museum,  with  exclu- 
sive right  of  excavation,  it  will  be  necessary  to  dig 
over  a  large  area,  including  the  whole  altar-group, 
to  trace  in  a  systematic  manner  the  underground 
works.  A  numl)er  of  laborers  will  be  required  for 
months  to  come.  Funds  are  therefore  needed  at  once, 
that  the  work  may  be  continued  without  interruption. 
In  closing  his  report,  the  curator  urged  tlie  neces- 
sity of  some  imme<iiate  action  for  the  preservation  of 
the  interesting  monuments  of  alioriginal  art,  scat- 
tered over  our  western  states.  Probably  nearly  all 
which  are  in  such  condition  as  to  be  worth  saving 
could  be  purchased  at  fair  prices.  Their  owners,  as 
a  rule,  would  be  glad  to  see  the  ancient  works  pre- 
served, but  do  not  feel  able  individually  to  sacrifice 
so  large  an  amount  of  farming-land  for  the  purpose. 
Special  mention  wasniadcof  the  Hoi>eton  works,  with 
its  iwelvo-feet  embankments  and  large  stjuare  and  cir- 
cle: the  (Vdar-Hank  works,  which  an*  still  well  pre- 
served, in  \\w  Scioto  valley:  the  Great  Serpent,  1,415 
feet  Ion;;,  the  only  work  of  the  kind  in  the  coun- 
try: the  Stono  Fort,  enclosing  fifty  acres,  known  as 
Fort  Hill,  in  the  lirush-orook  v.illey:  Fort  Ancient, 
with  itt  four  miles  of  wall,  the  largest  of  the  many 
ancient  ft»rtitioalions  in  the  United  States,  on  the 
Little  Miami  Kivor:  Calu^kia  Mound  in  Illinois,  the 
great  pyraniiil  uf  ih«'  Mississippi  valley,  and  the  lar- 
gt»sl  tumnlu>  in  thocountn.'.  nearly  one  hundretl  feet 
high,  and  Ct»verinii  an  area  of  over  eleven  acres;  and 
the  singular  group  of  low  etHgy-niounds  in  Wisconsin, 
Some  of  these  mounds  an*  moro  than  a  thousand  feet 
long.  Many  other  ancient  works  an*  otjually  worthy 
of  preservtition:  but  those  mcntiiMU'd  had  been  re- 
cently insiH^cted  by  tin*  curator.  With  every  year 
that  passes,  some  mound  or  great  embankment  is 
levelled  for  economic  puriH>ses.  nr  for  tht- oasier  culti- 
vation of  the  lajul:  or  the  old  walls  of  tin-  hill-forts, 
which  have  stomi  for  nntohi  centuries,  are  thrown 
down.  Forty  years  ago  many  of  the  works  were  per^ 
feci  which  are  now  noarly  ^»bliterateil.  Our  children 
will  not  bt»  able  to  trace  their  sites,  unless  destruction 
is  immediately  checketl. 


MJUtCH  7.  1884.] 


SCIENCE. 


289 


VORTEX  RINGS. 

A  treatise  on  the  motion  of  vortex  rwgs.  An  essay  to 
which  the  Adams  prize  was  adjndqed  in  ISSB^  in 
the  Universitt/  of  Cambridge.  Bytf.  *h  Thomson, 
Trinity  college,  Cambridge.  London,  1883.  19 
4-  124  p.     8°. 

Thuse  cases  of  fluid  motion  in  which  no  rota* 
tional  motion  is  present,  are,  as  is  well  known, 
readily  amenable  to  analysis.  Ilelmkoltz  *  first 
called  attention  to  the  nature  of  the  analysis 
by  which  rotational  motion  must  be  treated. 
This  memoir  was  foHowed  by  Sir  WilHam  Thom- 
son's suggestive  paper  on  vortex  atoms,'*  and 
finally  by  his  imporlynt  mathematical  memoir 
on  vortex  motion.^  The  very  great  mathemati- 
eal  diftlenltii^s  of  the  Ifieory  have  operated  to 
prevent  almost  entirely  farther  ])rog:ress  in  the 
iuveBtigalion  of  this  otherwise  alluring  subject. 
To  the  best  of  our  remembrance  this  essay  is 
the  tirst  systematic  attempt,  since  1869,  to 
enlarge  our  knowledge  of  the  theory  of  vortex 
rings.  How  great  the  difticultics  to  be  van- 
quished are,  may  be  imagined  from  the  ap- 
pearance of  the  pages  of  the  essay  before  us, 
w  hich  bristle  with  periodic  series  and  compli- 
cated expansions. 

The  scope  of  the  essay  muj*  ix^rhaps  be  best 
apprehended  from  its  opening  paragraphs,  which 
we  quote :  — 

"  Tlie  flipory  that  the  properties  of  matter  may  be 
explained  by  supposing  mtUter  to  bu  calJ  eel  ions  of 
vorlei  lim^s  hi  a  perfect  fluid  iHIiug  the  universe  has 
made  the  subject  of  vortex  inntlon  at  present  the 
most  interestiujj  and  inqwrtant  brunch  of  by<lrody- 
n amirs.  This  rlieor>%  which  was  fust  started  by  Sir 
Wiliiain  Tliomson  as  a  conse(iuence  of  the  results 
obtaiiiecl  by  Ilelmhoitjs  in  his  ep<»ch-inakiii|;  i>a[>er, 
Uettf^r  intti/rnte  dar  hydvodynami»rhen  ffteichninigen 
wekhe  den  ivtrbdhetcerfuniffn  entffprfichen,  Ims  h  priori 
very  strong  recoinnieiidalions  in  ite  favor:  for  the 
vortex  rhig  obviously  possesses  many  of  the  qualities 
easeutial  to  a  molecule  that  h;is  to  be  the  hiisln  of  a 
dynamical  thtH>ry  of  gases.  It  r5  iudestmetible  and 
indivisible;  the  slrenKlh  of /tbe  vortex  ring,  and  the 
vohmie  of  liquid  Ci'mposing  it,  rt'inaUi  fonner  nn> 
altered;  and  if  any  vortex  ring  be  knotted,  or  if  two 
vortex  rings  be  linked  together  in  any  way.  they  will 
retain  forever  the  ?rtn)e  kind  of  he-knot  ted  ness  or 
linking.  These  properties  seem  to  furnish  us  with 
good  materials  for  explaiidng  the  pennaneul  proper- 
ties of  the  niolccnk'.  Again:  the  vortex  ring,  when 
free  from  the  influence  of  other  vortices,  moves 
mpldly  forwanl  in  a  straight  line.  It  can  possess,  In 
virtue  of  its  motion  of  translation,  kinetic  energ>';  it 
can  »ho  vibrate  about  its  circular  form,  and  in  this 
\\  s  internal  energy:  and  thus  it  affords  us 

pi  laterlals  for  explaining  the  phenomenu  of 

be«l     .  'i'^kMl. 

*•  11  iinnot  Ijesftid  to  explain  what  matter 

is,  situ  ilates  the  existence  of  a  fluid  possess- 

ing ineriia;  but  it  proposes  to  explain,  by  ineans  of  tlie 

»  Crrtte**  jottm.,  1S5S,  and  trjui*liit«il  Uy  Tall,  PhiL   moff., 
*  Fhit.  «n«^..  1M7,  '  ^din,  trant.t  l«W, 


laws  of  h yil rod yn amies,  all  the  properties  of  bodies 
as  consequimce's  of  the  tnotiou  of  this  fluid.  It  is 
thus,  evidently,  of  a  very  mncii  more  fundamental 
clianicter  than  any  theory  hitherto  started:  it  does 
not,  for  example,  like  the  ortliuary  kinetic  theory  of 
gases,  assume  that  the  atoms  attract  each  other  with 
a  force  which  varies  as  that  power  of  the  distance 
which  is  most  convenient;  nor  can  it  hope  to  explain 
any  property  of  bodies  by  giving  the  same  property 
to  the  atomi  Since  this  theory  is  the  only  one  that 
altetapts  to  give  any  account  of  the  mechanism  of 
the  intenuolecular  forces,  it  enables  us  to  form  much 
the  clearest  mental  representatifin  of  uhat  goes  on 
when  one  atom  iTifl minces  anorher.  Thotigh  the 
theory  is  not  sufliciently  developed  for  us  tfi  say 
whether  or  not  it  succeeds  in  explaining  all  the  prop- 
erties of  bodies,  yet,  since  it  gives  to  vortex  motion 
Mie  greater  part  of  the  Interest  it  possesses,  I  shall 
Uitt  scruple  to  examine  the  consequences,  according 
lit  this  theory,  of  any  results  I  may  obtain. 

*'The  present  es^ixy  is  divided  into  four  pans: 
the  tirst  part,  which  is  a  necessai7  preliminary  to  the 
others,  Ireiits  of  some  general  propositions  in  vortex 
motion,  and  considers  at  s<mie  length  the  theory  of 
tlie  single  vortex  ring;  the  second  part  treats  of  the 
mntual  action  of  two  vortex  rings  which  never  ap- 
proach closer  than  a  large  multiple  of  the  diameter 
of  eillier;  H  also  (rents  of  the  effect  of  a  solid  body 
imuiei'sed  in  tlie  fluid  on  a  vortex  ring  passing  near  it; 
the  third  ]>art  treats  of  knot  ted  and  linked  vortices; 
and  the  fourth  part  contains  a  sketch  of  a  vortex 
tlie(»ry  of  cliemical  combination,  and  the  appHcutioii 
of  the  results  obtained  in  the  preceding  parts  to  the 
vortex-ring  theory  of  gases. 

*'  It  will  he  seen  that  tiie  work  is  almost  entirely 
kinematical:  we  start  with  the  fact  that  the  vortex 
rhig  always  consists  of  the  same  particles  of  fluid 
(the  proof  of  which,  however,  requires  dynamical 
considerations),  and  we  find  that  the  rest  of  the  work 
is  kinemaltcah  This  is  further  evidence  that  tlie 
vortex  theory  of  matter  is  of  a  much  inort'  fun- 
damental character  than  the  ordinary  solid  particle 
theory;  since  the  mutual  action  of  two  vortex  rings 
can  be  found  by  kinemadcal  pniicif)les.  whilst  the 
•clash  of  atoms'  in  the  ordinary  thfory  Introducea 
to  forces  wblch  themselves  liemjuid  a  Mieory  to 
explain  them.'* 

The  gi^eat  ditlieulty  which  inheres  in  the  vor- 
tex theory  of  chemical  combination  is  to  auffi- 
cientl}-  account  for  what  takes  place  at  the 
instant  of  chemical  union  by  showing  that 
vortex  atoms  can,  without  siq:tposing  other 
forces  than  those  due  to  their  motion,  have 
any  sneh  attractions  as  are  known  to  exist, 
and  especially  to  account  for  the  enormons 
quantities  of  heat  liberated  in  many  cases  of 
chemical  decomposition , 

The  author*  however,  |x>8tpones  all  extended 
afiplication  of  the  vortex  theory  of  atoms  to 
the  dynamical  theory  of  gases  for  consideration 
in  a  t'ulure  paper,  but,  among  other  irniiortant 
conelnsions,  states  that  the  phenomena  attend- 
ing the  diffusion  of  gases  through  a  porous 
diaphragm  which  separates  portions  of  gas  at 
different  temperatures  will  probably  furnish  a 
crucial  experimental  test  between  the  vortex 
atom  theorv  and  the  ordinary  kinetic  theorv. 
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THE  SILK  INDUSTRY  IN  THE  UNITED 
STATES. 

Silk-manufactwn  in  the  United  States.  Compiled  by 
William  C.  Wtckoff,  special  agent  of  the 
tenth  census. 

Under  the  above  title,  Mr.  W.  C.  Wyckoff 
has  published  a  volume  containing  his  report 
as  special  agent  of  the  census  of  1880,  the 
tenth  annual  report  of  the  Silk  association  of 
America,  and  a  directory  of  silk-manufacturers. 
The  first  of  these  reports  is  reprinted  on  ac* 
count  of  the  very  small  edition  of  the  bulletin 
issued  by  the  census  oflSce,  and  deserves  more 
notice  than  it  has  received,  on  account  of  its 
admirable  historical  account  of  the  numerous 
attempts  at  silk-culture  in  this  country,  and  of 
the  rise  of  silk-manufacture.  The  interest  in 
silk-culture  has  steadily  grown  of  late  3'ears, 
while  the  interest  in  silk-manufacture  was 
scarcely  more  marked  during  the  early  strug- 
gles to  establish  the  industry  than  at  this  pres- 
ent time  of  tariff-reform  agitation. 

In  the  work  before  us,  the  first  introduction 
of  silk-culture  into  America  is  traced  back  to 
the  Spanish  conquest  of  Mexico.  Mulberry- 
trees  were  planted  near  the  city  of  Mexico  by 
order  of  Cortes  shortly  after  1522  ;  and  in  1531 
a  quarter  of  an  ounce  of  ^gs  was  sent  on  pub- 
lic account  from  Spain  to  Francisco  de  Santa 
Cruz,  a  citizen  of  Mexico.  The  eggs  were 
reared  by  Auditor  Diego  Delgadillo  with  the 
best  of  success,  and  two  ounces  were  returned  by 
him  to  Francisco.  He  was  accused,  however, 
of  selling  the  remainder  of  the  eggs,  which  were 
the  property  of  the  crown,  to  others  for  sixty 
dollars  an  ounce,  was  tried  and  convicted. 
This  carries  the  beginning  of  silk-culture  in 
America  nearl}'  a  century  back  of  previous  rec- 
ords. The  industr}'  flourished  for  a  while  in 
Mexico,  supplying  the  demands  of  the  people, 
and  even  giving  rise  to  a  certain  amount  of  ex- 
port to  Peru  ;  but,  by  the  end  of  the  sixteenth 
century,  few  traces  of  its  existence  were  left. 

Early  in  the  seventeenth  century  James  I. 
of  England,  jealous  of  the  growing  prosperit}' 
of  silk-culture  in  France,  resolved  upon  its  in- 
troduction into  England  and  the  American 
colonies.  In  1619,  after  one  disastrous  at- 
tempt had  been  made  ten  years  previous,  eggs 
were  received  in  Virginia  from  the  Roj'al  gar- 
dens at  Oatland  ;  and  the  settlers  were  enjoined, 
by  promises  of  aid  for  diligence,  and  threats  of 
punishment  for  negligence,  to  undertake  the 
culture  of  the  worms.  Meanwhile  the  cultiva- 
tion of  tobacco  was  discouraged  in  every  pos- 
sible way.  Neverth^ess,  the  success  of  the 
silk-industry  was  but'  slight.    Some  silk  was 


grown,  as  it  was  quoted  amoi^^  the  martcet- 
prices  of  commodities  grown  in  Virginia  at  that 
time ;  but,  in  spite  of  all  enoonragement,  the 
industry  did  not  flourish.  Caloolations  were 
made  whereby  it  was  shown  that  the  labor  of 
slaves  employed  in  growing  silk  woald  produce 
about  twice  as  much  value  as  in  planting  sugar 
and  tobacco ;  and  one  writer  even  advised  the 
sending  of  all  the  paupers  and  small  criminals 
of  the  old  country  to  the  colonies  to  engage  in 
the  culture. 

In  South  Carolina  butlittlemorewasdone ;  and 
in  the  twenty-flve  years  of  greatest  production 
—  between  1731  and  1755  — only  251  pounds 
were  exported.  Georgia  did  somewhat  better. 
In  1735  a  plot  of  ground  near  Savannah  was 
planted  with  mulberries  and  vines  at  the  pub- 
lic expense.  In  1744  a  fliature  was  built  and 
bounties  were  offered,  and  from  1750  to  1772 
considerable  amounts  of  silk  were  exported. 
Then  came  the  war  of  the  revolution,  and  men- 
tion of  silk-culture  for  a  time  ceases. 

Mr.  Wyckoff  then  traces  the  early  attempts 
to  introduce  the  culture  into  New  England. 
In  each  case  the  culture  is  traced  from  its  rise 
in  any  particular  colony  to  its  extinction,  and 
the  various  causes  for  failure  are  discussed. 
Some  new  facts  are  added  to  this  portion  of 
the  work;  but  in  the  main  it  substantially 
coincides  with  other  accounts,  notably  with 
Dr.  Brockett's  '  Silk-industry  in  America ' 
(1876) ,  —  a  not  surprising  fact,  since  both  au- 
thors relied  upon  the  same  library.  Neverthe- 
less, this  portion  of  the  work,  covering  the  most 
interesting  periods  in  the  history  of  the  indus- 
try in  America,  is  thoroughly  concise,  and 
fbll  of  valuable  suggestions.  The  growth  of 
the  industry  is  followed,  and  shbwn  to  have 
been  stead}'  after  the  revolution,  with  no  en- 
couragement in  the  way  of  premiums  or  boun- 
ties. Connecticut  became  the  chief  seat  of 
production,  and  the  eilk  was  consumed  n^ainly 
in  the  manufacture  of  sewing-silk.  This  part 
of  the  history  —  during  the  close  of  the  last 
and  the  beginning  of  the  present  century  — 
shows  prett}*  plainly,  that,  without  interference 
or  discriminating  legislation,  silk-culture  and 
silk-manufacture  would  develop  co-ordinately. 
During  the  third  and  fourth  decades  of  the 
present  century  the  general  interest  in  the  sub- 
ject increased ;  and  the  encouragement  given 
by  the  various  states  and  by  Congress,  until 
the  Moms  multicaulis  fbrore  undid  them  all  in 
1839,  transcended  any  similar  efforts  since 
made.  In  1826  we  flnd  that  three-fourths  of 
the  families  in  Mansfield  were  engaged  in  rais- 
ing silk,  and  made  annually,  per  family,  from 
five  to  fifty  poondsi  or  even  a  hundred  ponndr 
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silk/  The  largefit  amount  of  raw  silk 
prod  need  in  this  country  in  any  one  year  ia 
given  as  thirty  thousand  pounds,  in  184  L 

There  is  a  tendency,  on  Mr.  WyckoflTs  part, 
to  intensify  the  dark  side  of  silk*culture,  and  to 
depreciate  the  quantity  and  quality  of  silk  pro- 
duced, —  a  tendency  that  is  natural,  and  doulit- 
les9  uneonsciousr  in  au  agent  of  an  association 
of  manufacturers.  In  most  cases  he  makes  the 
amount  of  silk  raised  much  smaller  than  given 
by  common  report :  but  he  does  so  in  some 
instances  by  assuming  that  the  term  *raw  silk/ 
or  "  raw-silk  balls,*  in  older  works  and  reports, 
meant  cocoons,  or  that  there  was  *  neglect  in 
discriminating  between  cocoons  and  raw  silk  ;  * 
also  by  calculating  that  from  ten  to  fourteen 
liounds  of  cocoons  are  necessary  to  make  a 
pound  of  reeled  silk.  He  by  no  means  makes  it 
clear  that  the  term  *  raw-silk  balls  '  really  meant 
cocoons  ;  as  it  might  npply  to  the  twisted  bunks 
of  reeled  silk,  and  the  term  '  cocoons  *  was  in  use 
at  that  time.  It  is  also  certainly  not  justifiable 
to  assume  that  the  cocoons  were  necessarily 
fresh,  as  they  are  not  thus  handled  and  mar- 
keted* This  he  does^  however,  in  his  estimates 
(p.  24) .  Four  pounds  of  choked  cocoons  to  a 
]>onnd  of  reeled  silk  is  a  liberal  estimate,  and 
wouhi  give  us  in  1766,  when  twenty  thou- 
sand pounds  of  cocoons  were  produced,  five 
thousand  pounds  of  *  raw  silk ; '  while  the 
maximum  amount  Mr.  Wyckotf  allows  in  any 
one  year  prior  to  1 772  is  *  rarely  exceeding  a 
thousand  j^oiinds.'  While  sometimes  mislead- 
ing, theretbre,  this  tendency  to  look  on  the 
dark  side  of  silk-production  has  resulted  in  de- 
monstrating some  exaggeration  and  mis-state- 
ment on  the  part  of  earlier  writers  ;  and  the 
establishment  of  the  truth  or  falsity  of  such 
stttteraents,  which  have  again  and  again  been 
put  forth,  is  one  of  the  most  meritorious  fea- 
tures of  the  work.  The  most  striking  cjise  in 
point  is  where  (p.  25)  the  ofl-quoted  statement 
&s  to  the  exi)ort  of  ten  thousand  pounds  of  raw 
silk  in  1759  is  pretty  conclusively  shown  to 
have  been  based  upon  such  confusion  of  terms 
and  mis-statements  as  above  indicated. 

The  summing-up  of  the  present  condition 
(IHHD)  of  silk-culture  in  the  United  States  is 
worthy  of  quotation  :  — 

**  An  inquiry  was  attempted  by  the  wHt«r  to  a»- 
C'  nit  of  raw  silk  raised  in  the  United 

8'  census  year  ending  Jane  30,  18!^. 

ll  w.i-  ^iM,n  n  I'M  mined  that  the  expense  of  malting 
•iich  jui  invesUsatlou  thoroughly  would  benii>rethan 
llii?  rcauli  could  he  worth.  The  only  instances  of  the 
us«  of  riAlive  silk  in  manufacture  were  at  Williams- 
bnrg,  Ksin.,  and  at  Salt  Lake  City,  Utah.  The  latter 
e3ip«rlment  prt/ved  finanr^lally  a  failure,  the  raw  silk 
eo«Uag  much  more  than  the  Astatic  product.     It  may 


however  be  stated  in  a  general  way,  without  preten- 
sion to  accuracy,  that  the  amount  of  reeled  silk  pro- 
duced in  Utah  territory  during  the  year  was  less  than 
a  thousand  pounds;  the  amount  in  Kansas  was  less 
than  five  hundred  pounds,  and  the  product  in  no 
other  state  was  more  than  half  as  much.  Misfiouri 
and  North  Carolina  probably  came  next  in  amount 
of  cocoons  raised,  and  after  those  states  Pennsylvania 
and  New  Jersey,  the  quantities  produced  there  and 
in  scattered  localities  throughout  the  country  being 
inconsiderablcL^' 

With  the  exception  of  the  penchant  already 
alluded  to,  in  favor  of  the  manufacturing  as 
against  the  productive  pail  of  the  silk-industrj', 
the  author  has  done  his  work  so  well  that  it 
will  remain  as  the  best  monograph  on  the  siib* 
ject  we  possess.  It  is,  in  fact,  a  model  report, 
the  material  for  which  has  been  gathered  with 
care  and  comprehensiveness,  and  put  together 
in  such  compact  and  concise  form  that  it  will 
serve  as  a  cyclopaedia  for  all  future  reference, 
and  render  it  extremely  dillieult  for  future 
write  IS  to  add  nny  thing  of  consequence. 

We  notice  but  one  clerical  error  of  any  im- 
portance, *  Jnlins  Stanislaus/  in  the  list  of 
authors  (p,  30),  shoidd  be  *  Stanislas  Julien.' 
lie  wns  a  member  of  the  French  institute,  and 
Iirofessor  of  Chinese  literature  in  the  College 
of  France. 

No  one  can  read  this  report  without  feeling 
that  the  silk-manufactnre  of  the  country  ha« 
been  built  up  to  its  present  importance  by  our 
protective  policy  ;  ond  at  first  blush  this  would 
seetn  to  be  a  very  strong  argument  in  favor  of 
that  policy.  But  it  has  at  the  same  time  had 
th  e  e  iTe  c  t  to  t  h  rot  tie  a  n  d  cl  est  roy  I  h  e  [ )  rod  u  c  t  i  o  n 
and  concomitant  reeling  of  silk.  The  one  in- 
dustry is  protected  at  the  ex|)ense  of  the  other, 
'  Raw  silk,'  as  ap[>lted  in  the  trade,  is  a  mis- 
nomer: it  should  apply  to  the  simple  fibre 
u[Hjn  the  cocoon,  whereas  it  really  applies  to 
the  reeled  silk,  which  is  as  much  a  manufac- 
tured article  as  any  woven  or  sewing  goods, 
having  gone  through  au  elaborate  process  by 
means  of  special  skill  au<i  complicated  machin- 
ery. On  its  auccessful  establishment  the  silk- 
prcnitieing  industry  may  be  sai<i  to  depend. 
Nothing  is  more  clearly  demonstrated  by  Mr, 
WyckotTs  report  than  that  the  chief  cause  of 
failure  in  this  last,  next  to  no  reeling  at  all,  has 
been  the  bad  reeling  of  domestic  silk.  There 
was  never  any  dilticulty  in  rearing  the  worms, 
or  in  getting  silk  of  the  best  quality  ;  and,  when 
good  reeling  could  be  had,  '  native  silk  was 
found  to  be  of  superior  quality  and  strength  ' 
(p.  35).  Why,  therefore,  it  will  be  asked, 
should  one  kind  of  manufacture  be  protected 
ft-om  foreign  competition i  and  not  the  other? 
If  protection  is  benedcial  to  the  people  in  the 
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one  case,  why  not  in  the  other?  With  a 
native  food-plant  (Madura  aurantiaea)  now 
known  to  be  available  over  most  of  our  domain, 
with  a  rapidly-increasing  population,  with  in- 
creasing means  of  communication,  and  with 
the  settlement  of  sections  of  the  country-  that 
by  climate  are  pre-eminently  adapted  to  silk- 
culture,  the  present  period  has  advantages  for 
this  culture  possessed  at  no  other  period,  and 
the  question  is  pertinent.  We  do  not  proi>o8e 
to  introduce  a  homily  on  free  trade ;  but  we 
think  that  the  chief  answer  that  can  l)e  given 
to  the  question  is,  that  our  silk-mnnufaetures 
are  established,  and  give  emplo3'ment  to  a  large 
number  of  operatives,  while  silk-culture  as  an 
industry  amounts  to  so  little  that  tliere  is 
nothing  to  protect.  The  same  could  have  been 
said  of  silk-manufacture  while  it  was  struggling 
for  establishment,  and  moans  little  more  than 
that  we  must  keep  up  a  discriminating  i)olic3-, 
simply  because  we  have  begun  it ;  and  the  more 
powerful  and  wealthv  the  manufacturing  inter- 
est becomes,  the  more  certain  will  it  be  kept  up. 
This  is  the  secret,  in  a  nutshell,  of  the  failure  of 
silk-culture  at  the  present  time  ;  and  the  pros- 
pect for  what  might  otherwise  become  a  valu- 
able productive  industry  is  certainly  gloomy. 


SCRIBNEWS  WHERE  DID  LIFE  BEGIN? 

Where  dvi  life  begin  f  a  brief  inquiry  as  to  the  proba- 
ble place  of  beginning  and  the  natural  courses  of 
migration  therefrom  of  the  flora  and  fauna  of  the 
earth.  By  G.  Hilton  Scridnek.  New  York, 
Charles  Scribner's  Sons,  1883.     6  +  64  p.  12°. 

Tins  little  monograph  is  a  full  summary 
and  straightforward  statement  of  the  principal 
grounds  of  the  theory  of  the  arctic  origin  of 
the  plants  and  animals  of  the  northern  liemi- 
splH*ro.  These  grounds,  in  more  condensed 
stiitoment,  are  as  follows :  on  any  planet,  or- 
ganic life  would  first  appear  in  the  region  first 
suited  for  its  reception.  On  a  planet  cooling 
from  an  incandescent  state,  the  polar  regions 
would  first  acquire  a  habitable  temperature, 
both  because  their  deficienc}*  of  solar  heat 
would  accelerate  cooling,  —  that  deficiency  be- 
ing increased  by  |X)lar  flattening,  which  ren- 
ders the  sun's  rays  more  oblique,  and  increases 
the  radiating  surface  of  the  polar  sides,  —  and 
because,  underneath  the  polar  sides,  there  is 
less  matter  to  be  cooled  than  underneath  the 
equator.  On  our  earth  the  polar  regions  are 
now  too  cold  for  life,  and  hence  they  have 
passed  through  the  life-sustaining  stage ;  and 
this  was  while  more  equatorial  regions  remained 
too  hot.  As  the  life-sustaining  isothermals 
moved  equatoriall}-,  animals   and   plants   mi- 


grated correspondmgl}'.  The  progress  of  cli- 
matic change  was  not  more  favorable  to  this 
faunal  and  floral  migration  than  were  the  south- 
ward bottom  flow  of  water  in  the  general  oceanic 
circulation,  and  the  general  meridional  trend  of 
the  continental  and  oceanic  configuration,  or 
the  prevailing  surface-movement  in  the  atmos- 
pheric circulation.  All  these  conditions  oppose 
transmeridional  migrations.  Confirmator}'  of 
these  deductions  are  numerous  facts  of  observa- 
tion,— such  as  similarity  of  the  fauna  and  flora 
at  all  parts  of  the  same  parallel  of  latitude ; 
the  remains  of  tropical  and  subtropical  animals 
and  plants  in  arctic  regions;  the  degenerate 
condition  of  certain  arctic  species,  as  whales, 
seals,  and  others ;  and  the  fundamental  afiSni- 
ties  of  different  tribes  of  plants  and  animals 
which  testify  to  a  common  origin. 

Undoubtedly  some  of  these  considerations 
are  entirely  valid,  and  confer  upon  the  theor}' 
a  claim  to  sober  consideration,  not  to  mention 
the  authority  of  names  previously  subscribed 
to  it.  What  a  hesitating  believer  would  like 
to  know  further,  is,  whether  the  inferior  polar 
radius  of  the  earth  would  reall}'  accelerate  or 
retard  [)olar  cooling,  and  whether  the  circula- 
tions of  the  sea  and  atmosphere  have  been  such 
as  to  promote  the  migrations  of  plants  and 
animals  from  high  polar  to  equatorial  latitudes. 
The  deductions  based  on  progress  of  planetary- 
cooling  are  plausible :  but  the  queries  arise, 
whether  circulations  did  not  exist  in  the  fluid 
planet  before  incrustation  as  well  as  in  the 
fluids  existing  after  incrustation  ;  and  whether 
such  circulation  must  not  have  maintained  i)olar 
and  equatorial  surface  temperatures  so  nearly 
equal  as  to  permit  nearly  simultaneous  incrusta- 
tion in  all  latitudes ;  and  then,  whether,  after  ■ 
general  incrustation,  the  cnistal  arrest  of  radia- 
tion must  not  have  speedily  diminished  sub- 
crustal  influence  to  such  an  extent  that  climate 
depended  chiefly  on  solar  radiation,  since  less 
than  half  a  mile  of  crust  would  fail  to  conduct 
sutficient  heat  to  atfect  surface  temperature 
more  than  a  small  fraction  of  a  degree.  Then, 
on  the  side  of  inductive  data,  we  have  to  con- 
sider whether  the  secular  southward  progress  of 
identical  climatic  conditions  would  not  be  in- 
compatible with  that  continuity  of  sedimentarj' 
conditions,  which,  especially  iii  North  America, 
has  been  traced  from  the  thirty-fifth  to  the 
sixty-fifth  degree  of  latitude ;  and  whether  a 
similar  progress  of  identical  faunal  conditions 
would  not  introduce  a  progressive  change  in 
the  correlation  of  life  to  the  age  of  the  strata, 
leaving  the  same  types  in  older  strata  north- 
ward, and  newer  strata  southward,  while  obser- 
vation testifies  that  the  same  Hamilton  types. 
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GOVERNMENT  OBGANIZATIONS, 


instance,  stretch  from  Missouri  to  Arctic 
oericAt  and  are  enclosed  in  sedimcntg  of  simi- 
lar character  throughout  these  limits.     Aside 
from    defects    of    particular    arguments,    and 
aside   from   any   weight   attributable    to   this 
^      eseaj,  the  question  is  one  which  will  undoubt- 

^^H  (Hologioal  lurref. 

Bockij  Mountaiit.  dlDl»ion.  — Upon  the  orgaoizatioii 
of  the  survey,  I  he  area  of  the  United  States  was  dl- 
Tided  into  eight  districts,  in  order  thut  the  progress 
of  tbe  work  might  be  systematically  facilitated.     Of 

Ptlie  four  western  district.^,  the  *  KcMjky  Motintaiti  dis- 
trict  *  includes  the  state  of  Colorado  and  the  territories 
of  New  Mexico,  Wyoming,  and  Mimtana. 

I  Geologic  work,  —  Colorado  Ims  been  tlie  prln- 
cipaJ  field  of  geologic  activity  in  tlie  district;  and  the 
wark  has  been  carried  on  under  the  supervision  of 
Mr.  S.  F,  Emmons,  who  is  the  geologist  in  charge, 
with  headquarters  at  Denver.  The  mining-geology 
of  the  state  has  been  made  the  subject  of  special 
study,  and  the  investigations  bave  i>een  confined 
mainly  to  questions  of  direct  economic  Importance. 
Prior  to  188;)  the  work  done  was  principally  in  the 
L«eadvt]le  and  Ten-mile  regions.  Last  season  an  ex* 
aminaiion  of  the  Silver  Cliff  miutng-district  was  un- 

Idertuken.  The  geologic  work  was  begun  by  Mr» 
Whitman  Cross  about  the  lat  of  July,  and  wa-*  car- 
rietl  on  tlirough  the  summer,  and  eom])Ieti-d  in 
September.  The  topographic  work  had  been  previ- 
ously completed.  Tlie  preparation  of  the  geologic 
map  was  intrusted  to  Messrs.  Cross  and  Chapman, 
assistant  geologists.  Messrs.  Jacob  and  Eakius  were 
detailed  to  report  on  the  mines  and  ore-deposits, 
under  the  persornil  supervlsiciii  of  Mr.  Enitnons.  Mr, 
S*  S.  Sftckett  was  engaged  In  gatbering  stftiislie^  as 
to  tlie  retiuction  of  the  ores  of  the  district,  and 
secured  nmteriHl  for  a  chapter  on  the  mills  and  reduc- 
tion-works of  the  district. 

The  repctrt  on  this  mining-district  will  be  of  espe- 
cial value,  ai  the  tiilver  Cliff  is  a  mining-camp  of 
nbortlve  processes,  a  true  history  of  which  may  well 
serve  svs  a  warning,  by  pointing  out  the  errors,  which 
there  led  to  the  failures  in  mining  and  in  the  reduc- 
tion of  tlie  ores. 

From  the  Silver  Cliff  district  a  short  trii»  was  made 
l^>  the  8angre  de  Christo  range,  which  lies  f»u  the 
opposite  side  of  the  valley.  This  was  made  with  a 
view  to  determine  the  geo logic  relations  of  the  Silver 
Cliff  ore-deposit-'*  to  the  rocks  of  th«>  range.  Some 
field-work  wa?  aHo  done  by  Mr,  Cross  on  the  mesozoic 
rockii  exposed  in  the  vicinity  of  Golden  and  of  Mor- 
rlftOR.  In  Uie  Denver  coal-basin  progress  was  some- 
what retarded  by  the  ab<^ence  of  Mr.  Karl,  who  has 
Charge    of    the  topographic  survey   of    the   regiou. 


edly  provoke  competent  and  deliberate  discus- 
sion.  Mr.  Scribiier's  monogi*aph  is  well  writ- 
ten ^  with  some  local  diffuseness,  and  an  occa- 
sional sentence  of  intolerable  length,  but, 
on  the  whole,  a  timeljs  suggestive,  and  pleasant 
little  volume. 


Although  temporarily  suspended  during  the  summer, 
work  in  tbis  basin  can  be  carried  forward  during  the 
winter  months,  when  the  snow  causes  the  abandon- 
ment of  the  field  in  the  mountainous  sections  of  the 
state.  The  map  of  the  basin  is  to  inchide  some  thirty 
square  miles,  on  a  scale  of  one  mile  to  one  inch.  In- 
formation on  the  subject  of  the  artesian  wells  in  this 
basin  is  being  secured,  and  will  he  embodied  in  the 
report.  Vohiminous  rock-collections  were  made  dur- 
ing the  season,  especi:dly  in  the  Silver  Cliff  district; 
and  a  special  trip  was  made  to  Buffalo  Peaks  for  the 
collection  of  typical  specimens  of  hypersthene-an- 
de.^ite. 

Besides  the  field-work,  considerable  ofllce-work  was 
accomplished.  Tlie  notes  on  the  Ten-mile  district 
were  worked  up,  and  a  geological  map  and  sections  of 
the  area  were  made.  Manuscript  for  the  following 
monographs  by  the  *  Rocky  Alountian  division'  are 
in  advanced  stages  of  preparation:  viz.,  1°,  Geology 
and  mining  industry  of  Lead vi lie,  by  S,  F.  Emmons 
(an  abstract  of  this  paper  appeared  in  the  second 
annual  report  of  the  survey) ;  2°,  Geology  and  mining 
Industry  of  Ten  mile  district;  .1°,  Geology  and  min- 
ing industry  of  the  {Silver  Creek  district;  4°,  The 
basaltic  mesas  near  Golden,  and  their  relatitm  to 
the  contiguous  tertiary  and  cretaceous  beds.  Dur- 
ing the  season  tlie  bulletin  on  bypersthene-andesite, 
by  Mi\  ^Yhitrnan  Cross  of  ihl^  division,  was  publi?*hed. 

Laboratory  work.  —  The  laboratoi^  at  Denver 
is  in  c! large  of  Mr.  W.  F.  Hillebraiid,  chemist,  who 
has  been  busy  witb  the  chemical  and  lithological  ex- 
amination of  the  rocks  collected  in  the  district,  and 
on  the  ores  from  the  various  mining-districts.  Some 
of  the  details  of  his  work  have  already  been  given 
in  Science,  Mr.  Whitman  Cross  has  carried  on  the 
mien iscopical  examination  of  the  numerous  thin  rock- 
sections  marie  of  the  rocks  collected  in  the  district. 

Topographic  work.  —  Mr.  Anton  Karl  has 
been  carrying  on  the  topographic  surveys  in  the  dia- 
irict,  and  during  the  season  of  188,3  was  in  the  Elk 
Mountains,  mapping  the  Gunnison  mining-region. 
His  triangulatlon  was  based  on  Snow  Mass  and  West 
Elk  Mouiit^iins,  two  points  located  by  the  na3nleu 
survt^y.  These  were  occupied,  and  a  system  of  tri- 
angulatlon was  extended  from  them  over  the  wiiole 
area  surveyed,  Tbe  principal  mines  hi  the  Ruby 
basin,  lying  between  Mount  Owen  and  Irwin  Peak, 
were  all  located,  as  well  as  Anthracite  Mountain  and 
the  profjcrty  of  the  Denver  and  South  Park  coal 
company.      Topographical  data  were  obtained  for 
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mapping  the  Ruby  and  Irwin  ragioni  praliminarj  to 
future  geologic  work.  The  country  lying  between 
Beckwith,  Marcellina,  and  Anthracite  Mountains  waa 
also  worked  up,  and  each  of  those  points  occupied, 
and  the  valley  of  Ohio  Creek  surveyed.  In  the  early 
part  of  September,  work  was  begun  in  Poverty  and 
Washington  gulches  and  in  Baxter  basin,  and  the 
East  River  valley,  between  Schofield,  Gothic,  and 
Crested  Buttes.    Fair  resulu  were  obtained,  although 


•even  snow-storma  Impeded  progreai.  About  the 
middle  of  the  month  Mr.  Karl  waa  directed  to  «>- 
operate  with  special  agent  J.  A.  Bently,  of  the  In- 
terior department,  to  aaoertain  the  aeearaipy  of  the 
Land-office  survey  of  the  Maxwell  grant  in  aouthem 
Colorado  and  northern  New  Mexico.  He  was  ooea- 
pied  on  this  work  the  remainder  of  the  aeaaon,  and 
in  the  latter  part  of  November  presented  to  the  court 
a  map  prepared  by  him  in  support  of  his  evidence. 


RECENT  PROOEEDINaS  OF  SCIENTIFIC  SOCIETIES. 


Ohsmiosl  ■odstyi  Washington. 
Feb.  28.  —Mr.  W.  H.  Seaman  exhibited  and  de- 
scribed a  new  form  of  burette,  and  also  a  graduated 
pipette,  modelled  after  the  ordinary  medicine-drop- 
per.  Prof.  F.  W.  Clarke  exhibited    a  copy  of 

Lothar  Meyer's  curve  of  atomic  volumes,  drawn  to 
large  scale,  with  the  most  recent  data.  With  it,  upon 
the  same  sheet,  was  compared  a  similar  curve  of 
melting-point. 

Biologiotl  iodaty,  Wuhington. 

Feb,  tS.  —  Dv,  Elliott  Coues  read  a  paper  on  the 
present  state  of  North-American  ornithology.  In 
discussing  the  precontemporaneous  history  of  the 
subject,  he  defined  the  following  epochs:  1,  The  ar- 
chaic (prior  to  1700);  2,  The  pre-Linneau  (1700-50); 
8,  The  post-Linnean  (1750-1800);  4,  The  Wllsonian 
(1800-25);  5,  The  Audubonian  (1825-50);  and,  6,  The 
Bairdiaii  (1850+ ).  A  number  of  periods  were  also  de- 
fined as  follows:  1.  The  Lawsonlan  (1700^30);  2.  The 
Catesbian  (1730-48);  3.  The  Edwardsian  (1748-58); 
4.. The  Linnean  (1758-66);  5.  The  Fosterian  (1766- 
85);  6.  The  Pennantian  (1785-90);  7.  The  Bartrami- 
an  (1700-99);  8.  The  Vieillotian  (1800-1808);  9.  The 
Wilsonian  (1808-24);  10.  The  Bonapartian  (1824-31); 
11.  The  Richardsonio-Swaiiisonian  (1831-32);  12.  The 
Nuttallian  (1832-34);  13.  The  Audubonian  ( 1834-53) ; 
14.  The  Cassinian  (1853-58) ;  15.  The  Bairdian.  The 
establisliment  of  the  American  ornithologists'  union, 
he  thought,  would  probably  mark  the  establishment 
of  a  new  epoch, —one  in  which  the  existing  intricacies 
of  ornithological  nomenclature  will  be  replaced  by  a 
consistent  system  founded  upon  a  rational  code:  the 
present  is  simply  a  period  of  transition.  Dr.  Coues 
laid  before  the  society  the  plate  proofs  of  the  forth- 
coming new  edition  of  his  Key  to  North-American 
ornithology. 

Mr.  C.  D.  Walcott  exhibited  a  second  time  the 
rocks  from  Maine,  containing  fossil  corals.  lie  stated, 
that  having  received  a  number  of  additional  speci- 
mens of  the  granite-like  rock  containing  fossils, 
Stromatopora,  corals,  plates  of  crinold  stems,  etc, 
from  Litchfield,  Me.,  he  found  that  he  had  been  In- 
correct In  calling  the  rock  a  granite,  as  It  was  of 
sedimentary  origin,  —  a  clastic  rock,  so  changed  in 
the  specimens  examined  that  it  might  be  called  a  con- 
glomerate gneiss. 

Prof.  Lester  F.  Ward  exhibited  a  specimen  of  the 


'diamond  willow,' — a  variety  of  Sallx  cordata  oo- 
xurrlng  in  the  upper  Missouri  region,  diatingoiahed 
by  a  great  exaggeration  of  the  scars  left  by  the  early 
growths  of  limbs  which  form  series  of  lai^ge  diamond- 
shaped  cavities  along  the  stems.  He  also  exhibited 
some  canes  carved  by  the  people  of  that  region,  which 
show  the  so-called  diamonds  in  a  striking  manner. 
Professor  Seaman  advanced  the  theory  that  these 
scars  are  caused  by  the  influence  of  some  fungus  or 
of  some  insect  which  lays  its  eggs  in  the  buds. 

TiinTisasn  looistyi  H«w  Toxk. 
Feb,  ^.— The  publication  of  vol.  11.  of  the  Trans- 
actions was  ordered. Dr.  C.  Hart  Merriam  read 

a  biography  of  the  muskrat  (Ondatra  zibethicus),  giv- 
ing its  llfe-hlstory  as  noted  by  him  in  the  Adirondack 
region  of  north-eastern  New  York.  .  The  paper  was 
followed  by  a  general  discussion  as  to  its  differing 

habits  in  a  less  boreal  locality. A  translation  from 

the  Spanish  of  Rafael  Montes  de  Oca  by  L.  S.  Foster, 
and  the  subsequent  discussion,  developed  many  in- 
teresting facts  concerning  the  Trochllldae. Mr. 

William  Dutcher  remarked  upon  the  scarcity  of  the 
snowy  owl  (Nyctea  scandiaca)  this  winter  on  Long 
Island,  and  upon  the  presence  In  considerable  num- 
bers of  the  thick-billed  guillemot  (Lomvia  arra),  as 
well  as  the  razor-billed  auk  (Utamania  torda) ;  while 
not  a  single  sea-dove  (Alle  nigricans)  had  come  under 
his  observation.  Ills  Long  Island  records  for  the 
Ipswich  sparrow  (Passerculus  princeps)  give  the  cap- 
ture of  thirty-three  specimens  since  their  arrival,  Dec. 
16,  after  a  severe  snow-storm. 

Aoademy  of  nstaral  sdenoes,  Philadelphis. 

Jan,  tt,  —  Mr.  F.  W.  Putnam  made  a  communi- 
cation on  a  group  of  mounds  occurring  on  the  Miami 
River,  which  In  many  respects  he  considered  the 
most  Important  In  the  country.  The  methods  of  in- 
vestigation, and  the  objects  found  in  the  mounds  re- 
ferred to,  were  described  in  detail,  and  illustrated  bj 
means  of  specimens  and  pliotographs.  While  no 
doubt  exists  as  to  the  construction  of  mounds  by  some 
of  our  existing  Indians,  those  he  described  had  abso- 
lutely nothing  in  common  with  the  more  modem 
structures,  except  In  so  far  as  they  indicated  the 
Mongoloid  type. 

As  the  essentially  fresh-water  character  of  th« 
worm  Manayunkia  spedosa  (the  forms  related  to 
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which  ar©  all  marine)  had  not  heretofore  been  un- 
questionably  established,  Mr.  Edward  Potta  believed 
that  it  would  be  of  interest  to  record  that  he  liad  in 
bis  fM^ssession  gpecimojis  from  the  Schuylkill  River 
above  Uie  <1am,  and  therefore  from  absolutely  fn^sh 
WAter.  The  currents  proiluced  by  the  eilla  on  the 
tentacles  were  claimed  to  he  excurrent,  and  not  in- 
current,  as  might  Iiave  been  expected,  the  feeding 
processes  in  some  caaes  being  performed  by  the  ten- 
tacles tlicmselves. 

Jan.  29,  —  Prof,  J.  Leidy  directed  attention  to  a 
colleclhm  of  fossil  bones  which  hatl  been  Bubraitted 
to  his  examination  by  the  Smithsonian  institution. 
They  were  obtained  at  thii  mhie  of  the  American 
saJt  company,  near  New  Iberia,  La,  Tbey  chiefly 
consist  of  remains  of  Mastodon  americanus^  of  Equus 
Jor,  of  an  Equus  not  distinguishable  from  the 
nestic  horse,  and  of  Mylodon  Hadani.  Of  the 
istodon,  the  collection  contained  well-preserved 
molar  teeth,  and  characienstic  fragments  of  bones. 
Of  the  Equus  major,  there  are  vertebrae,  fragments 
of  long  bones,  and  a  number  of  teeth.  Of  Mylodon, 
there  arc  several  molar  teeth,  vertebrae,  and  other 
bones,  mostly  fragments.  Among  these  are  two  ma- 
ture and  well-preserved  tibiae,  the  best  specimens  yei 
discovered  of  the  species.  Tbeyare  identical  in  form 
and  size  with  those  nf  M.  robu-^tus.  indicating  M.  Harla- 
ni  to  have  been  a  species  of  the  ^ame  size  as  the  former* 
Prof,  J.  Leidy  stated  that  he  bad  recently  received 
for  examination  from  Mr.  H.  W.  Thumas  of  Chicago, 
several  glass  slides  with  mounted  specimens  of  sand* 
These  were  obtained  by  washing  clay  from  the  bowl* 
d«r  drift  of  Meeker  county,  Minn.  In  the  specimens 
Professtir  Leidy  recognized  some  well-preserved  and 

^characteristic  foraminifera,  of  which  two  forms  ap- 
ed Identical  with  Sextularia  globulosa  and  Ro- 
ilia  globulosa,  now  living  in  the  Atlantic  Ocean, 
The  fossils  Mr.  Thomas  nupposes  to  be  derived  from 
a  soft  yellow  rock,  cretaceous  ^hale  and  lignite  form- 
in^  part  of  the  drift  He  also  reports  the  Onding  of 
fragments  of  marine  diatoms  in  tlie  clay.  Professor 
Heilprin  suggested  that  the  foraminifera  referred  to 
had  prolmbly  been  washed  from  underlying  Silurian 
rock»* 

Fc6,  5.  — A  communication  was  read  from  Miss 

I S,  G.  Foulke,  describing  a  new  species  of  rotifer 
under  the  name  Apsilus  bipera.  The  specimens  were 
found  in  Fairrnount  Park;  and,  in  common  with 
all  member**  of  the  genu*,  they  possess,  instead  of 
rotatory  organs,  a  mernttranons  cup  or  net,  which  is 
us«>d  for  the  capture  of  food-    The  ^pec^flc  distinction 

-  of  the  form  now  described  consists  chiefly  in  the 
structure  of  tlie  net,  the  presence  of  a  true  stomach 
ixx  addition   to  the  usual  crop,  and  the  presence  of 

(cilia  inside  the  net.  It  was  proposed  to  unite  the 
forms  Apsilus  lentiformia  Meczinchoff,  Dictyoydiora 
vorax  Leidy,  Cupelopaguj^  lucinedax  Forbes,  and  the 

»  •pf'cies  now  described,  under  one  genus,  Apsllns,  in 

I  consequence  of  their  stroiig  points  of  rcse  nib  lance. 
Thc<*e  are,  briefly,  the  presence  of  two  eye-spots,  of 
a  metnhranous  crop  instead  of  rotatory  organs,  of  a 
most  ax  exactly  alike  in  all,  and  the  absence  of  a  tail 
or  fot»t>tulk. 


Prof,  H.  Carvill  Lewis  announced  flie  discovery  of 
fossils  in  the  triassic  red  shale  from  the  neighborhood 
of  Phoenix ville,  and  gave  a  preliminary  notice  of 
them.  They  occurred  in  soft  red  rock  at  the  fouth- 
eni  entrance  to  the  new  tunnel.  In  strata  dipping  10° 
N.  30<*  W,,  which  would  place  the  bed  considerably 
below  the  strata  of  the  old  tunnel,  perhaps  a  thou- 
sand feet,  unless  faults  mtervened.  The  specimens 
consist  of  some  five  distinct  species  of  lamelli branch 
shells,  a  ganoid  flsh,  some  plants,  and  a  doubtful 
fragment  of  a  saurian  bone.  Among  the  shells  are 
two  species  of  Unio,  somewhat  resembling  U,  cal- 
ceolus  and  U.  lanceolatus  of  Lea.  These  are,  of 
course,  of  fresh-water  origin,  and  are  found  in  ningle 
and  double  valves,  and  open.  Three  siiecies  of 
marine  shells  also  occur  in  the  collection  :  and  the 
apparent  commingling  of  fresh -water  arid  marine 
species  was  referred  to  as  an  interesting  fact.  The 
shells,  which  in  most  Instances  lay  parallel  with  the 
bedding.  w»?re  frequently  distorted  by  the  movi'ment 
of  the  shale.  The  Unius  were  regarded  as  probably 
the  most  ancient  yet  discovered,  some  specimens 
found  in  New  Mexico  being  of  later  age.  The  coal- 
plants  represented  are  fresh-water  species,  but  refer- 
ence was  made  to  a  triassic  marine  fucoid  described 
by  the  speaker  some  years  ago.  Tlie  fish  belongs  to 
the  lepidoganoids,  and  resembles  the  Calopteri*  gra- 
cilis of  Redfield. 

EagiiiMrs'  dub,  Fbihidalpbia. 
Jan..  19,  —  Mr.  Wilfred  Lewis  read  a  paper  upon 
the  resilience  of  steel,  reviewing  some  of  ihe  means 
employed  ffjr  the  storage  of  energy,  and  showing  the 
place  occupied  by  .steel  among  ilietn.  Among  the 
means  now  employed,  compressed  air,  hot  water,  and 
the  storage  battery  were  cited  from  an  English  writer 
as  being  about  equal  tu  value,  and  as  giving  out  about 
0,50(>  ffxit'paunda  of  work  per  pound  of  material 
used.  Steel  springs,  according  to  the  >5ame  wnter, 
werti  said  to  yield  about  18  foot-pnunds  per  pound. 
In  this  conneclt^m,  tlie  project  of  using  steel  springs 
as  a  motor  for  street-cars  was  referred  to  a^  the  most 
hopeless  of  all  posj^lhle  meatis  of  locomotion.  To 
test  the  accuracy  of  thi?  statement  in  regard  to  steel, 
several  experiments  were  made  by  the  writer  upon 
tempered  specimens,  both  for  tenshm  and  flexure. 
Contrary  to  expectation,  the  liJghest  results  were 
shown  by  the  flexure  of  a  small  spiral  clock-sprinij 
weighing  2, WO  grains,  which  gave  out,  when  wound 
up,  about  45  foot-pounds  of  energy;  or,  in  other 
words,  154  foot-pounds  per  pound.  The  ti*ansver*e 
strength  of  this  »t«el,  within  the  elastic  limit,  was 
found  to  be  about  300.fX»0  pounds  per  square  inch,  and 
Its  modulus  of  eh^*;ticity  about  :]0,*)OO.UCK),  Such  ex- 
traordinary strength,  with  such  a  low  modulus,  was  so 
far  hcyoml  conjecture,  that  it  seemed  to  give  a  new 
hope  for  the  succe5.>§  of  the  project  referred  to;  but, 
after  making  the  necessary  allowances  for  weight  of 
car  and  efllciency  of  driving  mechatusm,  it  was  found 
that  not  more  than  al>out  2tD  foot-pounds  per  i)ound 
of  car  would  be  available  for  locomotion.  It  was 
therefore  improbable  that  such  a  car  could  ascend  a 
hill  over  twenty  feel  high.    It  was  also  a  matter  of 
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doubt,  wltether  larger  springs  could  be  made  to  show 
results  which  would  even  approach  these  figures;  and 
on  this  account  the  experiments  about  to  be  tried 

might  be  looked  for  with    some    interest, Mr. 

H.  C.  Liidcrs  exhibited  specimen  of  rolled  and 
annealed  phosphor-bronze  of  maximum  ductility, 
and  consequently  of  minimum  tennile  strength,  and 
submitted  the  following  data  of  the  test  thereof: 
length,  2";  diameter,  0.57";  subjected  to  a  strain  of 
13,020  pounds,  equivalent  to  53,400  pounds  per  square 
inch;  elongation,  70.5%:  reduced  area  at  point 
where  fracture  would  occur,  0.3";  elastic  limit,  about 
18,000  pounds  per  square  inch.  Hard-rolled  rods, 
tested  without  turning  off  the  surface,  have  shown 
a  tenacity  exceeding  90,000  jjounds  per  square  inch. 

Mr.  Howard  Murphy  presented  for  Mr.  Louis  C. 

Madeira,  jun.,  the  Record  of  American  and  foreign 
shipping,  containing  an  interesting  set  of  drawings 

for  the  details   of   construction   of  iron  ships. 

Mr.  Percival  Roberts,  jun.,  gave  some  account  of  the 
results  of  experiments,  now  being  conducted  by  Mr. 
James  Christie  at  Pencoyd,  upon  the  relative  elas- 
ticity of  iron  and  steel  structural  shapes. 


NOTES  AND  NEWS. 

Wu  noticed  a  fortnight  ago  th^ presentation  of  the 
Lyell  medal  of  the  Geological  society  of  Loudon  to 
Professor  Leidy;  and  we  now  learn  that  the  council 
of  the  society  at  the  same  time  awarded  to  Mr.  Leo 
Lesquereux  the  sum  of  twenty  pounds  sterling  from 
their  Barlow  Jameson  fund,  in  recognition  of  the 
value  of  his  services  to  geological  science.  The  great 
extent  and  value  of  Mr.  Lcsquereux^s  contributions 
to  our  knowledge  of  the  fossil  flora  of  North  America 
are  well  known,  and  will  be  still  hotter  appreciated 
when  his  volume  on  the  tertiary  plants,  now  com- 
pleted, but  not  yet  distributed,  shall  be  issued. 

—  Any  contributions  that  American  biologists  may 
feel  disposed  to  make  toward  tho  Ilennaiin  Miiller 
foundation,  referred  to  in  our  last  issue,  can  be  sent 
direct  to  the  treasurer  of  the  committee,  Wilhelm 
Thurinann,  Lippsladt,  Germany,  or  they  will  be  re- 
ceipteil  for  and  forwarded  by  Professor  William 
Trelease,  Madison,  Wis. 

—  The  death  (March  2)  is  announced  of  Isaac  Tod- 
hunter,  whose  name  has  been  a  terror  to  the  average 
college-student  of  the  present  generation.  He  was 
born  at  Kye  in  1820,  and  was  senior  wrangler  in  1848. 
A  larije  portion  of  his  energy  was  devoted  to  the  pro- 
duction of  the  invaluable  mathematical  text-books 
and  treatises  which  are  so  well  known. 

—  Capt.  Bernard,  in  the  course  of  a  journey  into 
the  far  interior  of  Algeria,  twenty  kilometres  north 
of  the  Bou  Saada  River,  found  a  singular  flat-top])ed 
butte  whose  elongated  rocky  summit  rises  sixty-five 
feet  vertically  from  the  talus  which  crowns  its  sloping 
base.  This  place,  called  by  the  Algerians  *E1  Gueliaa,' 
forms  a  rocky  table  one  hundred  and  seventy-five  feet 
wide  by  six  hundred  feet  long,  reached  by  a  stairway 
cut  on  the  northern  side.  On  this  plateau  has  been 
erected  a  structure,  still  in  a  remarkable  state  of 


preservation,  and,  from  the  nature  of  its  materials 
apparently  of  Roman  origin.  On  the  east  is  a  largi 
rectangular  stone  building,  containing  eight  or  tei 
apartments  opening  upon  an  inner  court  North  o 
this  building  a  vaulted  cistern  is  dug  in  the  rock 
sixty  feet  to  the  west  are  two  others,  side  by  side 
one  vaulted  over,  and  the  second  open  to  the  sky.  I 
is  very  difficult  to  say  how  these  cisterns  were  filled 
as  there  are  no  springs,  or  traces  of  wells,  in  the  vicin 
ity.  It  was  evidently  a  post  established  for  som 
special  purpose.  At  Mesaad  oasis  a  hillock  thirty  o 
thirty-five  feet  high  bears  the  broken  remains  of  ; 
Roman  gate.  The  Arabs  have  tunnelled  or  ditche 
the  hillock  for  brick-clay;  showing,  tliat  beneath  th 
Roman  remains  now  so  long  abandoned,  and  ove 
the  beds  of  chalk,  salty  earth,  and  clay,  which  fori 
the  mound,  there  are  abundant  remains  of  an  earlie 
occupation,  apparently  for  a  considerable  period,  b 
a  race  whose  stone  weapons  and  tools,  fragments  c 
stone  and  Ivor)',  and  other  rejectamenta,  are  the! 
only  memorial. 

—  The  expedition  charged  by  Russia  with  the  tas 
of  exploring  the  ancient  bed  of  the  Oxus  has  cor 
eluded  its  work.  The  former  path  of  the  stream  ha 
been  subjected  to  careful  levelling  from  Khiva  to  th 
Caspian ;  proving  that  it  is  possible  to  turn  the  rive 
into  its  old  course  only  at  the  expense  of  a  canal  iw 
hundred  kilometres  long,  which  is  equivalent  to 
permanently  adverse  decision  on  its  practicability. 

—  Signor  F.  P.  Moreno,  director  of  the  anthropt 
logical  museum  of  Buenos  Ayres,  was  authorized  i 
1882  to  undertake  a  journey  into  the  interior  of  B< 
livia  for  purpo>es  of  anthropological  study.  He  no^ 
reports  having  visited  the  provinces  of  Cordoba,  Sa 
Luis,  and  Mendoza  as  far  as  the  slope  of  the  Ande 
During  a  yearS  travel  he  has  studied  the  modem,  i 
well  as  the  traces  of  the  former,  inhabitants,  and  hj 
exhumed  in  many  places  bones,  weapons,  inscri] 
tions,  and  relics  of  burials,  and  has  made  plans  an 
l>hoiographs  of  the  remains  of  ancient  villages.  H 
believes  he  has  obtained  full  material  for  a  study  < 
life  in  these  regions  before  the  Spanish  conques 
He  visitod  the  whole  extent  of  the  so-called  road  < 
the  Incas  to  the  U-spallata  Pass,  when  com()elled  1 
return  by  the  advent  of  winter,  and  has  pretty  tho 
oughly  explored  the  range  of  the  same  name. 

—  The  material  accumulated  by  the  Krause  brotl 
ers  in  Alaska,  1881-82,  is  being  rapidly  worked  u| 
In  the  lintaniacftt^.'*  centraWlatt  (Cassel,  1SS%  No 
41-43)  Karl  Miiller  publishes  an  account  of  themosw 
of  the  Chukchi  peninsula.  He  finds  twenty-eigl 
new  r»ut  of  seventy-five  species  collected,  certain! 
a  rather  unusually  large  proportion.  One  of  these, 
cleistocarpous  form  allied  to  Voitia,  is  erected  into 
new  genus  by  the  name  of  Krauseella. 

Dr.  Uartlaub,  in  Cabanis's  journal,  enumerates  tl 
birds  obtained  at  the  head  of  Lynn  Canal,  near  U 
mouth  of  the  (Miilkat  River,  S.  £.  Alaska.  Lagopi 
leucurus,  Certhia  familiaris,  Dendroica  Towntend 
Sialia  arctica,  Chrysomitris  pinus,  Sphyropicus  mlM 
and  Tinnunculus  sparverius  are  noted  as  new  to  tl 
region,  though  several  of  them  may  be  only  o« 


U ABCH  7,  1S84.J 


8CTENCE. 


297 


iiotiAl  stragglers.    The  last  mentioned  ha*  been  ob- 
,  served  on  Ihe  Aleutian  Islands. 

In  Ji  Iftte  rjumb«ir  of  the  iMutuche  ffeographische 
r,  Dr,  ArlJmr  Kraiise  gives  an  iiileresUiig  tic- 
at  of  the  houses  of  the  T'linkJt  Indians,  their 
nnielhods  of  buildings  toul.<»  used,  and  modes  of  orna* 
Linentatioh.  Iron  was  found  at  a  very  early  date  in 
|lpo$3«*i^si(>n  of  the  natives,  but  was  without  doubt 
Bured  by  them  from  th«  Russian  and  Hudson  Bay 
tJer»  by  a  lung  but  rapidly  executed  series  of  trans* 
I  fers  from  one  band  or  tribi*  to  another.  In  one  year 
i  measii^s  peninraled  from  British  Columbia  to  Fort 
[  Yukon  and  beyond,  and  trade  would  take  little 
I  longer. 

Dr.  Arzruni  has  reported  on  the  minerals  of  the 
expedition  In  a  paper  read  before  the  Gesellschaft 
f lir  vaterliLndische  kuUurin  Brealan,  The  rocks  from 
widely  separated  portions  of  the  territory  indicated 
Analogous  geological  structure,  being  chiefly  of  the 
ohiest  cry*talline  formations,  —  rocks  Itelonging  to 
I  the  granite  series,  crystalline  schists,  and  late  ter- 
tiary volcanic  ejections.  Remarkable  garnets  were 
obtained  from  Fort  Wrangell,  and  various  gold  ares 
from  near  Sitka* 

—  The  Natural  science  association  of  Portland,  Ore., 
has  secured  new  quarters,  and  hopes  eooji  to  establish 
yearly  courses  of  lectures.  Tlie  annual  address  was 
given  Feb.  6,  by  Prof.  L.  F.  Henderson. 

—  Dr.  D.  G.  Brinton,  the  well-known  arcbeologist, 
has  been  elected  professor  of  ethnology  and  arche- 
ology by  the  council  of  the  Academy  of  natural 
scieneehof  Philadelphia,  and  is  making  arrangemenis 
lor  the  delivery  of  a  course  of  lectures  on  his  spe- 
cialty In  connection  with  the  department  of  instruc- 
tl^n  of  tbe  academy  during  the  coming  spring. 

•Four  scientific  conventions  are  to  be  held  In 
rashington  in  May»  — thatof  the  American  medical 
association,  the  American  surgical  association,  the 
American  climatcjlogical  association,  and  the  Amerj- 
caii  fish  cultural  association. 

•  Tlie  success  of  the  borings  for  artesian  wells  at 
ay*»r,  Col.,  seems  to  have  encoiiruged  the  p<^ople  of 
Montana  to  experiment  in  the  same  direction.  A  bor- 
ing  at  Miles  City,  Montana  Territory,  on  the  Yellow- 
stone River,  struck  flowing  water  at  a  depth  of  three 
hundred  and  forty-one  feet.  An  analysis  of  the  water 
res  it  to  contain  more  than  sixty  grains  of  caibo- 
i  of  soda  to  the  gallon.  A  second  well  has  reached 
the  depth  of  three  hundred  and  twenty-one  feet, 
without  a  flow  of  water.  At  Billings,  nearly  a  hun- 
dred md  fifty  miles  farther  up  the  Yellowstone,  a 
boring  has  been  carried  to  a  depth  of  nine  hundred 
feet  without  success,  but  will  be  carried  slill  farther 
dowD.  At  Helena,  also,  a  well  is  being  sunk;  but 
work  has  been  postponed  until  spring. 

—  Prof.  W,  Kitchen  Parker  gave  the  first  of  a  course 
of  nine  lectures  on  mammalian  descent,  at  the  College 
of  surgeons  on  Feb.  4,  His  remarks  were  of  an  in* 
troduclory  character,  and  were  intended  to  aid  the 
list«?ner  in  comprehending  the  substance  of  the  sub* 
tequeni  lectures.    The  subject  of  descent  was  viewed 


from  an  embryological  and  purely  evolutional  stand- 
point* The  classification  of  the  mammalia  employed 
is  that  now  generally  in  vogue  among  tnammaloiiists, 
the  cla^^s  being  divided  into  Protolheria,  Metatheria, 
and  Eutheria,  It  is  to  the  consideration  of  the  first 
and  second  of  these  sub-classes,  and  to  the  Ineduca- 
bilia  among  the  Eutheria,  that  the  majority  of  the 
lectures  will  be  devoted.  The  lecturer  expressed  his 
belief  in  the  former  existence  of  a  group  of  general- 
ized forms,  fruch  as  Unxley  has  described  under  the 
name  of  Hy|M:ttheria.  Professor  Parker's  style  is  sim- 
ple and  pleasing,  and,  in  the  introductory  lecture, 
highly  poetical.  His  sentences  are  replete  with  bib- 
lical allusions,  some  of  which  border  on  the  comical. 
Hedeserilieil  tbe  Metatlieria,  for  example,  tis  looking 
frotn  the  summit  of  their  Pisgah  toward  the  prom- 
ised laud  of  the  Kuiheria,  into  which  they  were  never 
to  enter. 

—  Mr.  W.  F.  Denning  was  letl  to  conclude,  from 
certain  markings  discerned  on  the  planet  Mercury 
in  the  mornings  of  November,  1882,  that  its  rotation* 
period  is  not  accurately  given  in  the  text-books:  tlie 
period  of  twenty- four  hours  derived  from  the  ub!«er- 
yations  of  Schroeter  and  Harding,  about  the  Ix^gin- 
nlng  of  the  present  century,  being  apparently  about 
one  hour  loo  short.  His  suspicion  is  now  confirmed 
by  a  communication  from  Slgnor  Schiaparelli,  who 
has  been  very  successful  during  the  last  two  years  in 
observing  definite  markings  on  Mercury,  and  who 
pronounces  the  planet's  period  of  rotation^  as  usually 
given,  S'ery  far  from  the  Iruth.^  His  forthcoming 
memoir  on  Mercury  H  expected  to  give  som**  very  in- 
teresting details  of  the  physical  aspect  of  this  planet. 
The  necessarily  unfavorable  circumstances  attending 
all  observations  of  Mercury,  make  it  not  to  be  won- 
dered at  that  little  or  nothing  is  known  of  its  surface* 
phenomena;  but  Mr.  Denning  regards  it  as  obvious 
that  the  markings  are  of  a  fairly  distinct  character, 
and  likely  to  prove  a  fruitful  subject  for  further  inves- 
tigation. He  remarks  that  the  general  aspect  of  the 
disk,  as  seen  in  November,  1882,  reminded  him  for- 
cibly of  Mars;  and  tbe  definite  nature  of  the  spots 
may  therefore  be  readily  imagined.  He  thinks  the 
dark  spots  and  shadings  may  be  regarded  as  fairly 
permanent,  while  the  white  spots  are  influenced  by 
rapid  variations, 

— ^Ttie  following,  from  Nature^  will  interest  our 
readers:  — 

On  Tuesday  afternoon  [Feb.  5]  at  Oxford,  convo- 
cation witnessed  in  the  Sheldonian  theatre  the  most 
exciting  scene  that  has  been  enacted  in  the  univer- 
sity since  the  opposition  to  Dean  Stanley  as  select 
preacher.  Last  summer  convocation  passed  by  a 
small  majority  a  vote  of  ten  thousand  pounds  for  a 
new  physiological  laboratory.  The  vote  was  opposed 
by  tbe  anti-vivisectionisls,  and  by  some  on  the  ground 
of  economy.  A  memorial  got  up  by  Mr.  Nicholson 
against  vivisection  having  produced  no  effect  on  the 
council,  the  opponents  of  Professor  Burdon  Sander- 
son determined  to  oppose  the  decree  brought  before 
corj vocation  on  Tuesday  for  empowering  the  sale 
of  stocks  for  the  ten  thousand  pounds  voted  last 
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June.  The  decree  was  supported  by  the  dean  of 
Christ  church,  Dr.  Acland,  and  the  warden  of  Keble, 
and  was  opposed  by  Professor  Freeman  and  Mr. 
Nicholson.  After  a  stormy  debate,  the  vote  was  car- 
ried by  a  liundred  and  eighty-eight  votes  against  a 
hundred  and  forty-seven.  The  result  was  received 
with  enthusiasm,  and  Oxford  is  to  be  congratulated 
on  it.  To  what  shifts  Dr.  Sanderson's  opponents 
were  put  may  be  seen  from  what  the  Times  calls  *  the 
most  astonishing  speech'  of  Mr.  Freeman  the  his- 
torian, **  who  afforded  a  curious  example  of  the  con- 
fusion of  thought  into  which  even  intelligent  men 
may  be  led  by  an  over-indulgence  in  sentiment.  It 
would  be  as  reasonable,  said  Mr.  Freeman,  for  the 
historian  to  illustrate  the  festivities  of  Kenilworlh 
by  an  actual  bull-baiting,  as  for  the  physiologist  to 
experiment  upon  living  animals.  Mr.  Freeman,  in 
his  zeal  to  establish  the  scientific  character  of  the 
historian,  forgets  the  difference  between  description 
and  di>covery,  and  ignores  the  fact  that  the  physi- 
ologist, at  least  under  the  existing  law,  makes  his 
experiments,  not  for  the  instruction  of  pupils,  but 
with  a  view  to  discover  what  is  as  yet  unknown.  A 
more  curious  article  in  the  indictment  against  vivi- 
section we  have  not  met  with  since  the  celebrated 
letter  in  which  Sir  George  Duckett  told  the  royal 
commi>sion  that  he  had  no  evidence  to  give,  but  that 
he  considered  vivisection  *an  abomination  introduced 
from  the  continent,  going  hand  in  hand  with  athe- 
ism.' '*  The  TimeHj  in  Its  leader  on  the  subject,  treats 
it  sensibly  and  moderately.  *'A11  those  who  are 
open  to  argument  have  been  long  ago  convinced  that 
Science  cannot  proceed  on  her  beneficent  way  with- 
out the  aid  of  experiments,  some  of  which  must  be 
painful;  and  those  who  are  not  open  to  argument, 
and  those  who  believe,  like  some  of  the  wiseacres 
whose  opinion  is  on  record,  that  *  medical  science  has 
arrived  probably  at  its  extreme  limits,'  are  not  likely 
to  be  convinced  by  any  thing  that  can  be  said  or  by 
any  facts  that  can  be  brought  against  tliem.  Parlia- 
ment, on  the  recommendation  of  one  of  the  strongest 
royal  commissions  ever  appointed,  has  legislated  in 
the  matter,  and  physiological  experiment  is  now 
under  limitatitms  as  severe  as  it  is  possible  for  it  to  be 
consistently  with  any  kind  of  progrej*s  in  discovery. 
Abuses  are  of  the  rarest  occurrence.  Men  like  Dr. 
Sanderson  are  not  only  humane,  but  they  are  con- 
scious tliat  public  opinion  is  awake  on  the  matter; 
and  their  discretion  as  to  what  >hould  be  done,  and 
what  bhouUI  not,  is  absolutely  to  be  trusted.  It  is  to 
be  hoped  that  the  sensible  action  of  convocation  will 
not  only  encourage  the  Wa>nflete  professor  to  pro- 
ceed as  his  scientific  conscience  may  guide  him,  but 
will  convince  the  well-meaning  but  irrational  oppo- 
nents of  scientific  freedom  that  further  action  on 
their  part  would  be  not  only  vexatious,  but  unsuc- 
cessful." 

—  Professor  Nehring  has  reported  to  the  Berlin 
anthropological  society  the  discovery,  in  a  cave  near 
the  village  of  Holzon  in  Hrunswick,  of  bones  which 
show  proofs  of  cannibal  practices.  It  is  the  first  evi- 
dence discovered,  that  a  race  of  anthropophagi  ever  ex- 
isted in  Germany.    The  bones  were  not  fully  calcined, 


and  had  evidently  been  chopped  to  obtain  the  mar- 
row. As  a  still  greater  proof  of  cannibalism,  it  was 
shown  that  the  bones  were  thrown  in  a  heap,  as  if 
cleared  after  a  meal.  Other  objects  of  interest,  such 
as  rough  bronze  ornaments,  were  found  in  the  cave; 
and,  on  excavating  a  lower  stratum  of  the  floor,  bones 
of  animals  of  the  glacial  period  were  found,  showing 
the  existence  of  the  cave  at  that  time.  In  the  sub- 
sequent discussion,  Professor  Virchow  raised  some 
objections  to  the  cannibal  theory. 

—  A  society  with  Dr.  C.  F.  Millspaugh  as  president 
has  been  formed  at  Binghampton,  N.Y.,  under  the 
title  of  the  Erosophian  microscopical  society.  It  has 
some  forty  or  fifty  members. 

—  PapiliOf  on  its  removal  to  Philadelphia,  no  longer 
appears  as  *  the  organ  of  the  New  York  entomological 
club;'  but  in  other  respects  it  does  not  differ  notice- 
ably, as  the  new  editor,  Mr.  Aaron,  has  evidently 
endeavored  to  preserve  the  character  of  the  journal, 
even  to  typographical  details.  As  is  fitting,  consider- 
ing its  name,  it  is  still  *  devoted  exclusively  to  Lepi- 
doptera,'  and  renders  the  lovers  of  those  insects  good 
service. 

—  A  memorial  volume  of  the  scientific  papers  of 
the  late  W.  A.  Forbes,  at  the  time  of  his  death  pro- 
sector of  the  Zoological  society  of  London,  is  to  be 
published,  through  a  committee  consisting  of  Profes- 
sors Flower  and  Bell,  and  Messrs.  Johnston,  Mivart, 
and  Sclater,  at  the  price  of  one  guinea.  Mr.  Sclater 
will  edit  the  volume,  Mr.  Johnston  will  add  a  biog- 
raphy, and  Mr.  F.  Jeffrey  Bell  (5  Radnor  Place, 
Gloucester  Square,  London)  will  act  as  secretary  and 
treasurer. 

—  In  his  presidential  address  before  the  Biological 
society  of  Washington,  on  ''Certain  phases  in  the 
geological  history  of  the  North-American  continent, 
biologically  considered,"  Dr.  C.  A.  Wliite  shows  how 
important  to  a  knowledge  of  the  evolution  of  the  con- 
tinent is  a  study  of  terrestrial  and  fresh-water  faunas 
and  floras  of  geological  times. 

— Dr.  C.  B.  Reichert,  for  many  years  director  of  the 
anatomical  museum  at  Berlin,  died  in  that  city,  Dec 
21,  1883. 

—  Prof.  H.  Carvill  Lewis,  A.M.,  recently  appointed 
lecturer  on  geology  and  paleontology  at  Haverford 
college,  gave  his  first  lecture  last  week  Wednesday, 
upon '  The  foundation-stones  of  Pennsylvania.'  This 
week's  subject  was  *The  ancient  life-history  of  the 
Chester  valley;'  and  in  following  weeks  'The  origin 
of  the  Pennsylvania  mountains,'  'Volcanic  action 
In  Chester  and  Montgomery  counties,'  '  The  geology 
of  Haverford  and  its  vicinity,'  '  The  glacial  epoch  in 
Pennsylvania,'  will  be  treated.  The  lectures  are  open 
to  the  public. 

—  The  seventh  Saturday  lecture  in  the  National 
museum  was  on  Feb.  10,  by  Prof.  E.  D.  Cope,  on  the 
'Origin  of  human  physiognomy  and  character,' — a 
discourse  the  main  features  of  which  have  already 
been  published  in  the  American  naturalist.  On  Feb. 
23  Mr.  John  M unlock,  late  of  the  signal-service  pftrtj 
at  the  Oglaamie  station.  North  Alaska,  gave  » 
vivid  account  of  '  Eskimo  life  at  Point  Barrow.* 
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cal  society  met  last  autumn,  Mr.  (hrislie.  the 
present  astronomer  royal,  declared  the  sulvject 
"  pretty  well  thrashed  out.  and  quite  unsuitable 
for  discussion  at  their  meetings."  Since  that 
time,  both  sides  have  had  important  acci^ssions  : 
no  less  a  pcraon  than  Col.  Tennanl.  of  her 
Majest3'*9  mint,  Calcutta,  taking  essentially  the 
same  view  with  Mr.  Stone,  and  I^rofessors  Cay- 
le}'  and  Adams  coming  forward  with  the  clear- 
est of  proof  that  no  such  devi.itions  as  thosi* 
indicateti  bv  Mr.  Stone  exist. 


At  first  blush,  it  will  seem  very  improbable 
that  an  astronomer  of  Mr.  Stone's  well-earncHl 
reputation  foracuteness  should  get  muddled  in 
a  matter  of  fundamental  astrononiy  involving 
only  simple  algebra ;  but  when  he  finds  himself 
unable  to  clarify,  after  a  half-dozen  astrono- 
mers more  able  than  himself  have  been  en- 
deavoring for  six  months  to  convince  him  of 
his  fallac}',  it  can  scarcely  be  called  rash  het- 
erodoxy to  suggest  that  an  error  on  the  part  of 
his  opponents  ma}'  be  at  least  among  the  ix)s- 
sibilities.  Although  he  is  now  aware  that  it 
may  api)ear  useless  to  continue  researches  of 
which  the  fundamental  principle  is  disputed  by 
astronomers  of  note,  his  latest  utterance  is,  '*  I 
have  not  seen  at  prusout  any  evidence  which 
weakens  in  the  slightest  degree  mj*  confidence 
in  the  accuracy  of  my  results."  It  is  very 
difficult  for  th(»  non-mathematical  to  recognize 
the  possibility  of  a  mathcinaticnl  dispute*,  even 
when  the  terms  involved  are  of  slight  impor- 
tance ;  but  no  sort  of  excuse  can  apjKjar  for  a 
difference  regarding  a  supposed  discrepancy  of 
this  magnitude,  involving  the  early  disruption 
of  fundamental  tables  of  the  celestial  motions. 
Unless,  then,  this  matter  admits  of  spe<'dy  and 
permanent  decision,  tlie  one  way  or  the  other, 
with  the  entire  agreement  of  all  parties  to  the 
controversy,  astronomy  would  appear  to  run 
the  serious  risk  of  forfeiting  licr  claim  to  a 
place  among  the  exact  sciences. 


Onk  of  the  indications  of  the  activity  in 
chemical  matters  in  Germany  may  Ik»  found  in 
the  great  prospcrit}'  of  the  Berlin  chemical 
society.     This   organization  dates  omIv  from 


the  y<'ar  1S<>8,  when  it  was  started  ondi 
auspicM's  of  the  Berlin  chemists,  head< 
the  genial  Ilofmann.  In  that  year  the  v 
containing  the  articles  communicated  I 
society  numbered  only  about  two  hundre 
eighty  pages.  In  a  short  time  the  » 
l>ecame  a  national  instead  of  a  local  i 
fully  deserving  the  name,  '  Deutsche  chet 
geseUschaft .'  given  to  it  at  the  outset.  A< 
ing  to  the  last  annual  Feix>rt,  the  nnml 
meml>ers  is  now  nearly  three  thousand ; 
crease  of  al)out  two  hundred  having  been 
during  the  past  year.  The  last  annual  V( 
published  by  the  society  numbers  over 
thousand  pages.  Of  the  members,  eighl 
dred  and  forty-eight  are  foreigners  ;  the  I 
number  (one  hundred  and  eighty- foe 
these  being  Knglish,  while  there  are  one 
dred  and  forty-five  Americans :  ami  om 
dred  and  forty-four  Swiss,  on  the  list. 
Ikj  seen  that  more  than  two-tliinls.  or 
two  thou.sand,  of  the  members,  are  Cien: 

It  would  lead  too  far  to  discuss  Ail 
causes  of  the  activity  thus  indicated.  C 
the  most  ))otent  direct  causes  is,  no  doul 
close  bond  of  connection  that  has  been 
lished  in  (ierman}'  between  pure  chei 
and  its  industrial  applications.  While 
is.  perhaps,  no  country  in  which  the  i 
•  Science  for  the  sake  of  science  *  is  moi 
jjuently  heard  or  more  firmly  believe<l  in 
in  (iermany,  it  is  equally  true  that  in  thi« 
country  the  most  successful  appHcatic 
the  truths  established  by  the  votaries  oi 
chemistry  have  been  made.  Industrie 
there  springing  up  every  year,  founded  di 
upon  the  most  recent  discoveries  made 
univei-sity  laboratories.  Large  numbi 
thoroughly  trained  chemists  are  emploi 
the  new  factories.  The  value  of  sciei 
carrviiig  on  industrial  operations  is  fhll 
ognized.  It  is  certainly'  instructive  to 
that  this  state  of  things  has  been  bi 
about  l)y  devotion  to  pure  science.  The 
talked  of  '  i)ractical  man  '  who  wants  *  o 
your  theones  *  is  not  a  common  phenol 
in  Germanv. 
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TuK  notice"  ID  another  colutnu,  of  the  pnm- 
phlet  by  Mr.  Frauk  B.  Scott,  calls  attention 
to  a  class  of  pablications  which  belong  to  the 
idiosyncrasies  of  seioatilic  wri tings.  The  law 
of  varialiou  among  men  involves  the  occasion- 
al occurrence  of  an  extreme  departure  in  any 
given  direction  from  the  normal  average  ;  and 
it  is  quite  in  accordance  therewith  that  there 
should  be  from  lime  lo  time  a  writer  who  seri- 
ously i>ropounds  startling  views  on  a  scientific 
subject  about  which  he  is  ignorant.  Such  a 
pei-son  18  one  who  is  both  very  inexperienced 
and  thoroughly  unpractical,  yet  perhaps  really 
intelligent.  Something  arrests  his  attention* 
He  begins  thinking  about  it,  and  finds  a  series 
of  superficial  or  casual  resemblances,  which 
leads  to  a  grand  general  conceptiou.  Startled 
and  delighted,  he  eagerly  hunts  up  some  text- 
hook  ;  it  contains  no  hint  of  the  grand  concep- 
tion. The  thought  is  then  new.  With  feverish 
excitement,  a  few  facts  are  patched  together  out 
of  a  rragraentnry  audtoQ  often  inaccurate  knowl- 
edge, and  the  idea  is  eoufirmed*  The  theory 
is  tlicn  given  to  the  world,  condenmed  by  the 
critics,  laughed  over  as  a  choice  bit  by  a  few, 
and  then  forgotten  according  to  its  deserts. 
ForUinate  is  the  author  if  he  gains  in  experi- 
ence what  he  docs  not  secure  in  fame. 


director  or  sut)erintendeut  of  the  station.  The 
sum  of  fifteen  thousand  dollars  is  to  be  appro- 
priated to  each  such  station «  but  only  so  much 
of  this  sum  is  to  be  ()aid  over  to  the  station  as 
will  cover  i^xpenditures  actually  incurred. 


A'lTCjrrioN  has  recently  been  called  to  the 
bill  for  the  establishment  of  ^  national  ex- 
periment-stations/ now  pending  before  Con- 
gress, by  a  circular  sent  out  by  President  S.  A. 
Kiui[>p  of  tlie  Iowa  agricultural  college,  who 
is  the  chairman  of  a  committee  ap|K>inted  in 
.lanuary,  1883,  by  the  U,  S.  department  of 
agriculture,  to  have  the  matter  iu  charge.  The 
most  interesting  jmrtiou  of  the  circular  is,  of 
course,  the  text  of  the  bill.  This  provides 
for  the  establishment,  at  every  agricultural 
college  which  possesses  an  improved  farm,  of 
a  ^  national  ex|X*riment'Statiou.'  These  sta- 
tions are  to  be  under  the  general  control  of 
tlae  regents  ur  trustees  of  the  colleges  where 
they  are  located ;  and  the  general  character  of 
Uic  work  to  be  done  at  each  station  is  to  be 
determined  by  the  U.  8,  commissioner  of  agri- 
t'uUure.  the   prt.*sident  of  tlu*  ('olh^;jc.  iind   tiie 


The  objects  aimed  at  in  this  bill  appear  to 
be  twofold,  —  fii'st,  to  promote  the  advance  of 
a  scientific  knowledge  of  agricultUFe ;  and, 
second,  to  unify  to  a  certain  extent  the  work 
of  investigation  now  carried  on  at  scattered 
and  inde(>endent  centres.  To  the  first  of  these 
objects  it  would  seem  that  no  oue  could  take 
exception.  If  it  be  admitted  to  be  within  the 
province  of  the  national  government  to  aid  at 
all  the  advancement  of  science,  it  would  cer* 
tainly  seem  that  a  branch  of  applied  science 
which  touches  the  every- da)*  interests  of  fully 
half  our  people,  and  which  deals  with  a  call* 
ing  which  is  one  of  the  chief  sources  of  our 
national  wealth,  might  reasonably  claim  a 
portion  of  that  bounty  whi€*h  is  so  freely  ex- 
tended to  other  sciences,  especially  since  the 
experience  of  Europe,  and  of  several  states 
iu  this  country,  has  abundantly  demonstrated 
the  great  utQity  of  such  stations.  Certainly 
such  an  expenditure  of  the  public  money  is  at 
least  as  legitimate  as  river  and  harbor  appro- 
priations or  arrears  of  pensions  acts. 


As  regards  the  second  object  of  the  ))ill, 
while  it  may  be  desirable,  it  is  not  so  certain 
that  it  can  be  readily  attained.  It  may  be 
lamentable,  but  it  certainly  is  a  fact,  that  scien- 
tific men  do  not  work  well  iu  harness,  and  are 
apt  lo  entertain  extreme  ideas  of  the  value  of 
personal  Indepeodence  in  their  work.  Much 
would  depend  u[X)n  the  character  of  the  com- 
missioner of  agriculture.  No  man  fit  for  the 
[MDsitiou  of  director  of  an  experiment-station 
would  l»e  likely  to  consent  to  conduct  that 
station  according  to  a  plan  laid  out  in  Wash- 
ington. On  the  other  luuid,  if  the  commis- 
sioner were  a  man  whose  per-sonul  character 
and  scientific  attainments  commanded  respect, 
he  would  have  an  opportunity  which,  if  judi- 
ciously used,  con  Id  not  fai!  to  bring  honor  to 
him,  and  profit  to  the  interests  of  agricidlure. 
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Should  the  bill  pass,  it  is  not  impossible  that 
one  of  its  benefits  might  be,  that  it  would 
render  more  difficult  the  appointment  to  the 
responsible  post  of  commissioner  of  agricul- 
ture of  individuals  such  as  some  who  have  in 
the  past  held  without  filling  that  |x>sition. 


LETTERS   TO   THE  EDITOR, 

•«•  Oorretpondentt  are  rtqueiiUd  to  be  an  brief  a»  pontible.     The 
torUer't  tuime  it  in  all  catet  required  an  pnntf  of  good  faith. 

Red  sunsets  and  precipitation. 

Ths  readers  of  the  scientific  journals  have,  no  doubt, 
observed  that  the  prevailing  explanation  for  the  red 
sunsets  and  colored  sky  during  the  past  few  months 
is  that  of  chromatic  diffusion  of  light  by  volcanlc-ash 
particles.  There  are  some  ai)parent  incongruities  as 
pointed  out  by  Mr.  Proctor  and  others;  but  we  be- 
lieve tliat  the  established  physical  laws  will  permit 
a  satisfactory  solution  of  the  phenomena,  assuming 
volcanic  matter  as  the  cause. 

The  objeet  of  this  letter  is  to  notice  what  seems  to 
the  writer  a  probable  connection  between  the  con- 
spicuous sunset  colors  and  the  excessive  cloudiness 
and  precipitation  during  the  last  month  or  six  weeks. 
With  regard  to  precipitation  we  must  recognize  Pro- 
fessor Aitken's  discovery;  viz.,  that  clouds  and  all 
forms  of  precipitation  occur  by  virtue  of  the  solid  par- 
ticles of  matter  suspended  in  the  atmosphere,  serving 
as  nuclei  upon  which  the  a<iueous  vapor  is  condensed. 
Tlie  supply  of  this  solid  matter  in  the  agc^regate  is 
nearly  uniform;  but,  if  an  excess  occur  from  any 
cause,  we  should  expect  a  larger  precipitation  for  the 
same  hygroscopic  state  of  the  atmosphere.  This  con- 
clusion, we  believe,  has  been  verified  during  the  past 
two  months,  in  meteorological  observations.  It  might 
be  argued  that  the  cloudiness  and  rain  have  not  been 
evenly  distributed,  as  would  be  expected  if  caused 
by  the  settling  of  the  a«*h-particles;  but  in  what  has 
been  said,  no  regard  is  taken  of  the  various  causes 
for  an  une<iual  distribution  of  the  matter,  and  the 
common  conditions  of  storms.  We  should  expect 
weather-record:^  to  show  the  greater  precipitation  in 
regions  where  the  sky  colors  have  been  most  conspic- 
uous. The  writer,  hovvover,  has  no  data  for  verify- 
ing this. 

The  above  is  ailvanced  rather  as  a  suggestion  than 
as  an  <>xposition,  in  the  hope  that  it  may  stimulate 
a  more  exhaustive  study  of  this  connection,  if  such 
there  is.  W.  II.   lIoWAUD. 

Does  Unio  spin  a  byssus? 

Attached  to  the  female  of  a  Unio  which  I  collected, 
last  August,  from  the  middle  fork  of  the  llolston 
Kiver,  at  Marion,  Va.,  were  stones,  some  of  them 
more  than  an  inch  in  diameter.  So  strongly  were 
these  attached  that  not  only  could  they  be  lifted  from 
the  water  by  the  attachment,  but  it  took  considerable 
force  to  separate  them  from  the  Unio.  I  had  often 
seen  Unio  shells  covered  with  gravel  and  mud  firmly 
cemented  by  the  Confervae  that  commonly  grow  up- 
on the  anterior  portion  of  the  valves  exposed  above 
the  water;  but  these  shells  under  consideration  were 
unusually  free  from  such  growths.  At  the  time, 
I  removed  the  pebbles  without  giving  attention  to 
the  phenomenon;  but,  recurring  to  it  afterwanls,  I 
found,  on  examination,  what  appeared  to  be  the  banes 


ofhyMi,  situated  at  about  the  middle  of  the  anterior 
fourth  of  each  valve. 

Again:  these  were  only  found  on  females,  all  of 
which  were  eravid,  having  the  eggs  well  developed. 
Is  It  a  provision  to  prevent  the  strong  current  of  this 
river  from  sweeping  them  Into  unsuitable  spawning- 
grounds  while  depositing  their  effgs?  Are  these 
byssl  (?)  seasonal,  or  permanent?  If  byssi,  how  are 
they  spun?  E.  P.  Labkiit. 

Retrograde  metamorphosis  of  a  strawberrj- 
flower. 
Mr.  J.  II.  Foster  of  Orange  county,  Fla.,  sends  a  mon- 
strous form  of  a  strawberry-blossom,  which  is  shown 
In  the  accompanying  engraving.  During  the  winter 
there  were  several  hard  frosts  which  blasted  many 
of  the  strawberry-flowers  In  Florida.  This  inju- 
rious weather  may  have  been  the  cause  of  the  stranse 
malformation.  The  engraving  shows  the  flower-stalk, 

<r,  raised  from  its  re- 
clining position.  The 
calyx-lobes  are  at  6, 
h,  b,  and  within  these 
Is  a  circle  of  stamens. 
In  place  of  the  fleshy 
receptacle,  so  much 
relished  by  all  when 
ripe,  there  is  a  small 
strawberry -plant,  c, 
with  Its  short  stem, 
and  a  root,  d,  spring- 
ing from  near  Its  base. 
This  root,  doubtless, 
penetrated  the  soil 
soon  after  it  started 
out  from  the  stem, 
and  became  a  source 
of  nourishment  for  the  young  plant.  The  base  of  the 
stem  has  many  undeveloped  pistils  scattered  over  its 
surface,  which  plainly  show  that  the  plant  is  a  trans- 
formed receptacle.  The  young  leaves,  when  im- 
folded,  are  of  the  normal  form,  consisting  of  three 
wedge-shaped,  coarsely  serrated  leaflets. 

Flowers,  and  in  fact  all  organs  of  plants,  have  been 
known  to  undergo  strange  changes  of  form.  All 
gradations  may  be  found,  from  one  set  of  floral  organs 
to  another.  This  is  seen  between  petals  and  stamens 
In  almost  every  white  water-lily,  and  between  stamens 
and  pistils  in  willow,  apple,  poppy,  and  other  blossoms. 
Stamens  are  changed  into,  or  become,  petals  in  the 
familiar  process  of  the  doubling'  of  flowers.  This 
tendency  to  retrograde  Is  carried  still  farther  when 
both  the  stamens  and  pistils  become  green,  leafy  ex- 
pansions, and  thus  reveal  their  true  nature.  In  many 
cases  the  floral  axis  Is  prolonged  beyond  one  or  more 
circles  of  floral  organs,  and  the  stem  again  assumes 
the  ordinary  leaf-bearing  form.  Such  a  melAmor- 
phosls  sometimes  takes  place  in  an  apple  or  pear 
blossom ;  and  as  a  result,  there  may  be  a  fully  devel- 
oped fruit,  with  a  leafy  branch  extending  beyond  the 
blossom  end  (basin). 

The  metamorphosis  which  has  taken  place  in  the 
strawberry-flower  shown  in  the  engraving  is  in  the 
line  of  our  expectation:  the  strawberry-plant  propa- 
gates itself  readily  and  rapidly  by  sleniler  branches 
sent  off  from  the  base  of  the  parent-plant.  Each  one 
of  these  runners  strikes  root  at  its  apex,  and  soon 
develops  a  tuft  of  leaves  and  an  independent  plant. 
In  the  case  discovered  by  Mr.  Foster,  this  strong 
tendency  to  Increase  by  runners  Is  carried  out  bj  a 
flower-stem  with  a  frost-injured  blossom  lying  apoi 
the  moist  earth. 

BVKON  D.  Halh* 
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side  of  the  body.  On  the  expandiu^  of  tlie  tentsicle 
the  blood  instantly  returns, and  suffuses  it;  and  thus 
the  process  goes  on.  The  contriu:tion  and  expansion 
occur  at  regular  intervals,  U^pether  occupying  the 
space  of  two  seconds.  It  is  in  tliis  way  that  tlie  blood 
is  purified  and  the  circulation  controired.  The  above 
observations  were  injule  with  a  seven-eighths  inch 
objective,  the  subject  being  placed  in  a  2o<>pliyte- 
trough. 

To  ascertain  how  long  the  cilia  upon  the  tentacles 
would  continue  their  motion  after  hcparation  from 
the  worm,  both  lophophores  of  an  adult  were  cut  off 
above  their  own  junction.  At  first  the  tentacles 
remained  closed:  but  soon  they  expanded,  the  cilia 
displaying  active  motion;  and  presently  the  two  sepa- 
rated lopophores  began  to  move  about  in  the  zoo- 
phyte-trough. This  motion  was  produced  by  the 
actiim  of  the  tentacles,  which  bent  in  all  direct Ioiih. 
their  tips  toucliing  the  glass,  and  was  not  a  result  of 
ciliary  currents.  In  a  few  minutt's  one  lophophoi-e 
had  craioled  in  this  man- 
ner quite  across  the 
trough,  while  the  other 
remained  floating  in  the 
water  near  iis  first  posi- 
tion. Sometimes  the 
motion  wa»  produced  by 
ciliary  currents,  tlie  ten- 
tacles remaining  motion- 
less; but  this  was  quite 
distinct  from  tlie  crawliny 
above  noted. 

During  this  time  the 
decapitated  worm  had 
sunk  to  the  bottom,  and, 
though  twisting  and  turn- 
ing a  good  deal,  did  not 
attenipi  to  inotrudo  the 
mutilated  supi)ort  of  tin* 
lophopliores.  Its  body 
was  so  inudi  conira<rtotl 
that  the  scgineiifs  were 
not  above  one-third  tlieir 
usual  size. 

At  the  end  of  five  hours  the  worm  was  apparently 
dead ;  nunib(>rs  of  inf iis(jria  had  collected  to  prey  upon 
it;  and  the  surface  of  its  body  presented  a  roughened 
appearance,  as  thougli  covered  with  tubercles.  The 
lophnphoH'S  were  still  in  motion.  At  the  end  of  the 
eighth  hour  the  lophophores  had  ceased  to  move,  and 
were  paler  and  more  transparent;  but  the  ciliary 
action,  though  feeble  and  uncertain,  still  continued. 
'I'lie  body  of  the  w«»rin  was  then  coveied  with  a  thick 
fungoid  growth,  consisting  of  transparent,  lod-iike 
filaments,  three-sixteenths  of  an  inch  in  length, 
some  of  the  filainenls  having  a  beaded  appearance. 
All  motion  of  the  cilia  upon  the  tentacles  had  now 
ceased,  and  thc»e  latter  were  also  the  i)rey  of  in- 
fusoria. 

The  above  experiment  showed  that  tlie  independ- 
ent motion  of  tlie  eilia  continued  about  iwic*-  ashing 
as  the  mutilated  worm  gave  evidence  of  vitality. 
iSeveral  individuals  of  Manayiinkia  were  observe«l  to 
be  preyed  upon  while  still  alive  by  large  monads, 
embedded  in  one  or  more  segments,  which  were  some- 
times excavated  to  a  considerable  degree. 

Saka  Gwendolkn  Foui.kk. 

Appearance  of  the  cyclone  cloud  at  Rochester, 
Minn.,  1883. 

On  Tuesday,  Aug.  21,  I  left  Minneapolis  at  tlirce 
o'clock  in  the  afternoon  for  Albert  Lea,  io.  \\v.  x  ^^  ^ 

Late  in  the  afternoon  my  attt»ntion  was  attracteJ! 


to  a  remarkable  storm-cloud  that  lay  along  the  east- 
ern horizon.  As  the  sun  grew  low  in  the  west,  this 
cloud  assumed  most  extraordinary  proportions  ami 
colors;  so  much  so,  that  it  attracted  almost  univenal 
attention.  A  strange,  fan-like  sheet  of  yellowish 
cloud,  with  broken  but  decided  margin,  rose  above 
the  centre  of  the  storm  like  a  great  halo.  It  did  not 
seem  to  stand  in  a  vertical  position,  but  projected 
above,  toward  the  west,  giving  the  effect  of  a  huge 
funnel,  viewed  from  below,  on  the  exterior  sur^ 
face  of  which  the  des(*ending  sun  cast  shadows, 
and  brought  out  a  sort  of  radiate  ribbed  struc- 
tun;. 

Beneath  this  was  a  great  cluster  of  swelling  cumu- 
lus '  thunder-heads,'  whose  bases  were  hidden  by  the 
horizon.  Three  of  these,  higher  than  the  others,  rose 
vertically  fn)m  the  centre  of  the  mass;  their  magnifi- 
cent fleece-lilce  heads  entering  and  apparently  pen«- 
tratinz  the  yellow  halo.  These,  especially  the  mldille 
and  hinrost  one,  glowed  brilliantly  in  the  strong  snn- 


light,  and  cist  long  blue  shadows  down  the  inclined 
under-surfaceof  the  halo. 

Encircling  this  brilliant  mass  were  a  number  of 
enormous  '  thunder-heads '  of  a  most  murky  and  for- 
bidding appearance,  that  sto<Ml  upright,  like  so  many 
pillars  of  dense  smoke.  These  upright  clouds  inclined 
a  little  to  the  east  or  south-east,  indicating  a  move- 
ment in  that  direction. 

There  was  a  remarkable  stability  about  the  whole 
mass  of  clouds,  and  at  sunset  the  effect  was  grand  in 
the  extreme.  The  sky  about  w*as  clear,  with  the  ex- 
ception of  isolated  masses  of  cumulus-cloud. 

I  made  a  small  pencil-sketch  of  the  cloud-forms, 
with  not(>s  of  color,  and,  since  my  return  to  Waahing- 
ton,  have  made  a  drawimr  in  color. 

I  estimated  that  the  cloud  was  from  forty  to  fifty 
miles  east  of  the  railway,  and,  on  studying  the  map 
carefully,  became  convinccil  that  this  was  the  eloua 
attending  the  great  cyclone  at  Rochester.  My  atten- 
tion was  not  called  to  the  cloud  until  after  fite 
o'clock,  at  which  time  it  was  directly  east  of  me,  it 
Wilton.  As  the  course  of  the  cyclone  was  a  little  lo 
the  north  of  east,  the  movement  was  directly  froB 
me  when  the  sketch  was  made. 

The  peculiar  form  of  the  halo,  whether  fan  or  fin- 
nel  shaped,  was  doubtless,  in  a  measure,  tilA  ] 
the  movements  of  the  storm-currents. 

W.  H.] 

tii'uluKk-uI  furvcy,  WuHliin^nn. 
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Stones  placed  in  pine- trees  by  birds. 

About  seventy-five  miles  south  of  the  United  States 
boumlary,  near  this  place,  at  an  elevation  of  six  thou- 
sand feet,  is  a  stretch  of  table-lands  covereil  with  large 
I  piuea  (Pinus  Jeffreysi?),  broken  by  many  ridges  of 
giant  granite  bowlders,  decomposing  suMciently  to 
add  materially  to  the  soU:  Broad,  grassy  meadows 
furnish  food  for  cattle  and  deer. 

My  father  and  myself,  in  ruling  through  this  forest 
^in  Juiy»  188^3,  noticed  several  pines  with  th<i^   bark 
bor^d  into  at  vaning  distances  from  the  base  of  the 
tree  to  the  branches ;  and  in  about  one-third  of  the 
I  holes  were  Ibe  acorns  of  the  here  common  Quercus 
[Zmorji,  very  tightly  fitted,  the  holes  containing  the 
lai^oms  apparently  newly  made.    Tbe  remaining  holes 
were  weatjier- beaten  :  and  in  them  wer*j  e<|ually  tightly 
fitt**d  bit>  of  the  granite  gravel,  of  size  eorren ponding 
with  the  acorns  in  the  other  holes.    In  the  Cuyama- 
[ca  Mountains,  of  this  county^  a  gentleman  observed 
[Colaptes  auratus  visit  pines  that  contained  similarly 
[  dispoi^ed  acorns.    The  woodpecker  tapped  the  acorna, 
breaking  one  now  and  then ;  tbe  broken  shells  show- 
ing plain  traces  of  having  contained  a  worm,  while  the 
I  other  acorns  contained  sound  kernels*     But  what  ob- 
ject could  tlie  birds  have  in  substituting  stones  as 
shown  ab««ve?    Possibly  they  served  as  hiding-places 
\  for  many  inlets  which  would  otherwise  iiave  secured 
CCS  inaccessible  t<:>  the  birds.        C.    R  Orcdtt. 
I  Dkets  c«r.,  Fob,  Irt. 

How  a  spider  sometimes   lifts  heavy  objects 

to  its  nest 

Last  summer^  while  at  Lynchburg,  Ya.»  I  observed 

\  H,  spider — probably  an  K[»eira  —  spinning  a  thread 

[  down  from  the  upper  section  of  a  large  fountahi  on 

the  lawn  of  the  Arlington  liotel.     Ue  was  some  eiglit 

feet  from  the  surface.     I  watched  him  descend  to  the 

water,  where  he  captured  a  beetle  that  had  imfor- 

tunately  fallen  into  the  large  basin.     The  beetle  must 

have  been  an  inch  long.     Our  Epeira  made  a  turn 

I  of  Ids  line  around  his  cajitive,  and  ascended  all  the 

way  to  bis  nest;   imme<llately  descending,  he  threw^ 

I  another  loop  around  Itis  prey,  and  again   ascended 

,  to  his  nest,  continuing  this  process  for  full  ten  min- 

[  ute-s:  to  ray  sur[»rise,  whih^  the  spider  was  at  his  web, 

ppnr-  -^^''^    ^^v^M"hauling  and  tightening  tlie  several 

lie  liad  spun  to  and  froni  the  beetle,  it 

,  and,  evidently  by  elasti<:  contriiction  of 

f  the  thi*ii4di>»  ascended  full  an  inch  from  the  surface. 

The  spider  spun  down  another  lasso,  and  threw   it 

Itnind    Ins   victim,  then  retired   and  was  busy  with 

I  his    Urns,    when   the   beetle  again  moved  upwards. 

rnuse  operations  were  repeated,  until,  at  the  end  of 

I  fortydivc  minutes,  he  hiwl  snugly  secured  his  prey  in 

Ihrs  nest,  at  a  distance  of  at  least  eight  feet  from  the 

I  water,  L)y  this  curious  and  interesting  method. 

C«mb^^d|^^  March  3,  E.   P.   LaRKIN. 

(Tlie  use  of  the  method  of  limits  in  mathemati- 
cal teaching. 
X  notice  in  a  recent  number  of  Science  a  proposal 
Jl*i  discuss  the  different  metliods  of  teaching  the  ele- 
Inie^nts  of  the  infinitesimal  calculus,  and,  in  connec- 
tion with  this,  an  allusion  to  Professors   Rice  and 
iJohnson's  *New  method  of  rates.' 

1  mini  it  is  not  out  of  place  to  suggest  that  the 

''     '  *a  question  «eeuis  to  me  ver\'  liTce  the  method 

Maclaurin*s  *  Fluxion^,*  which  the  author 

-,  at  leait  partially,  to  Newton;  and  that  the 

Silt  very  general  use  of  the  method  of  limits  is 

nbly  a  case  of  *  tlie  survival  of  the  fittest :  *  for  I 

» found  In  my  experience  as  a  teacher  that  those 


who  are  either  too  young  or  too  slow  to  acquire  at 
once  the  deeper  conceptions  of  mathematics  are  often 
capable  of  doing  very  good  work  when  the  demon- 
strations are  adapted  to  their  comprehension. 

The  method  of  limits  seems  to  me  that  which  must 
be  used  with  a  class,  if  it  is  desired  to  give  a  sure 
foundation  to  as  many  as  possible;  the  method  of 
rates  or  fluxions  requires  rather  more  preparation  of 
mind;  and  tbe  infinitesimal  method  is  best  adapted 
to  those  wlio  have  mathematical  genius. 

The  average  engineer  or  architect  is  a  person  whose 
natural  bent  is  towards  construction  and  the  use  of 
tools.  Such  a  person  will,  in  all  probability*  require 
the  infinitesimal  calculus  as  a  tool  rather  than  as  a 
recreation  or  a  profession,  and  should  therefore  be 
trained  bv  a  slow  and  certain  process  —  like  the 
method  of  limits  — in  order  tliat  his  real  abilities 
may  not  be  disguised  by  any  slowness  of  compreheu- 
sion  in  a  matter  which  "he  can  by  patience  acquire. 

The  weakness  of  mathematics  as  a  general  study 
In  our  institutions  lies  in  the  rapidity  with  which  the 
successive  steps  are  passed  over;  so  that  tlie  slower 
pupils  are  left  behind,  and  become  discouraged.  Old 
country  schools  do  more  solid  work  in  average  cases. 

Truman  Henry  Saffokd, 
Wlllliims  colkgo,  March  1. 


THE    INIERNATIONAL    BUREAU    OF 
WEIGHTS  AND  AfEASURES.^ 

The  annual  report  of  operations  for  1883 
has  just  been  receivi^d-  It  shows  a  steady  ad- 
vance towartis  the  completion  of  the  interna- 
tional standards.  All  the  print'ipal  iDstruments 
and  apparatus  have  now  been  procured,  and  are 
in  position.  The  comparateur  g^odesique^  for 
which  a  contract  was  made  with  the  SocikS 
Ghievoise  in  1882,  was  to  have  been  delivered 
by  August  of  last  year.  Various  events  con- 
spired to  delay  its  complete  delivery ;  btit  at 
the  close  of  the  report  the  entire  apparatus  was 
on  its  way,  and  was  to  be  set  up  in  the  early 
part  of  Januaiy,  All  uecessar}'  masonry  work 
was  done  in  tbe  sprinij:  of  1883, 

Changes  have  been  made  in  the  method  of 
heating  the  room  of  the  Hruniier  comparator. 
Hitherto  it  has  been  done  by  regulating  tbe 
temperature  of  water  held  l^etw^cen  the  double 
zinc  walls  in  which  the  room  is  enclosed.  It 
has  been  found,  however,  that,  in  addition  to 
the  dilliculty  and  expense  of  maintaining  a  con- 
stant temperature  of  the  water  day  and  night, 
troulde  was  exiierienced  from  frequent  leaks 
in  the  zinc  walls,  necessitating  repairs,  and 
stopping  the  observations :  consequent  1}^  the 
maintenance  of  temperature  iiy  the  use  of  hot 
water  has  been  di-s continued  ;  and  tor  it  has 
been  sidtstituled  hot  air,  which  so  far  ba^ 
proved  satisfactory,  and  which,  it  is  hoped, 
will  solve  tlie  problem  of  heating. 
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Ohsorvations  injulv  in  llio  uj>j)(-r  vault,  fivv 
metres  inulor  ground,  show  tliat  tlic  daily  vari- 
ation of  toniporaturc  i.s  insonsiblc,  and  that  the 
annual  range  is  only  a  few  degrees.  As  it  is 
apparently  wal<'r-light,  it  will  servo  as  a  safe 
plaee  of  dt?posit  for  the  standards.  In  the 
lower  vault,  t<'n  metres  under  grouml.  the  tem- 
perature is  steady  at  11*^  ('.  tlironghoul  the 
year.  At  present  there  is  trouMe  from  moi>ture. 
Steps  are  taking  to  overcome  this  dillieulty  ; 
and,  when  they  are  eomph;te,  the  chamber 
will  be  ready  for  the  reci»ption  of  the  proto- 
types. 

The  examination  of  the  universal  compara- 
tor has  been  completed,  and  all  values  d<'ter- 
mined  save  the  final  errors  of  division  of  the 
two-metre  scale.  Certain  auxiliary  scales  need- 
<;d  for  this  work  w(»re  ordered,  and  have  just 
been  received. 

Modifications  are  being  made  on  the  !5run- 
uer  comparator  to  admit  of  i*omparisons  of 
metres  under  water. 

The  report  for  1882  showed  that  the  balance 
for  vacuum-weighings  had  been  received  ;  but 
certain  dtrfects  of  construction  were  found  to 
exist,  and  it  was  returneil  to  the  makers  to  have 
them  remedied.  It  was  again  received  last 
autumn,  and  now  appears  to  maintain  a  vacu- 
um in  a  satisfactory  manner.  Its  examination, 
and  the  determination  of  its  instrumental  con- 
stants, will  be  immediately  begun. 

The  manufacture  of  the  standard  metres 
and  kilograms  by  .lohnson,  Matthey,  &  Co.,  is 
progressing.  Analyses  of  the  alloy  show  it  to 
till  all  re(iuisite  conditions.  Tp  to  the  present 
time  the  progress  has  necessarily  been  slow,  as 
the  important  tiuestions  of  alloy,  refinement, 
and  meehanieal  exeeution.  had  \o  be  providtMl 
for.  These  matters  have  now  been  saiisfneto- 
rily  settled,  and  the  delivery  of  the  bars  and 
ingots  may  be  expected  soon  to  begin. 

In  the  report  of  the  operations  during  l-^S-J 
N\as  given  an  account  of  the  eopies  of  the 
in^trv  des  archives  and  of  the  kilognunmv  ties 
archfvvs,  which .  on  April  *-*(?.  were  I'ontided  to 
theeareof  the<lireetorof  the  l»uriau.  AllhouLrh 
rigoriHisly  t'ompared.  and  the  relation  to  the 
standanls  of  the  archives  accurat«'ly  «leter- 
mined,  these  were  not  adopted  as  intcrnationMl 
prolotvi)es,  but  were  deposited  :is  wilne>^s-('o|»- 
ies  of  these  staudanls.  The  kilt)grnm.  K.:, 
elaborately  I'ompared  with  the  A* /7"'//m //<?»«'  tf^'s 
n rehires  in  h'^Si*  an<l  l^.*^.'*,  wn•^  I'ound  to  be 
identical  in  value  thereto  :  and  on  Oct.  :>,  1S?<:>, 
it  Avas  formally  adopted  as  the  international 
prototyix*  of  the  kilogram. 

During  the  year,  ciianges  have  taken  j^lace 
in  the  jtersonnel  of  the  international  eonunittee 


and  the  bureau.  The  Turkish  iii< 
(original  committee  having  taken  i 
tleliberations  since  its  organization 
ed  attempts  to  ascertain  his  futu 
in  the  matter  having  faile<l,  his  p 
mally  been  declare<i  vacant.  Th 
yet  lias  not  been  filled.  The  n 
Mr.  Marek  as  a  meml^er  of  the 
bureau  took  effect  from  March  1 
Max  Thiesen  of  Berlin  was  chose 
cessor,  and  is  charged  with  matte 
weighing. 

The  second  volume  of  the  Tra 
moires  has  appeared,  and  contains 
important  papers  relating  to  com] 
to  determination  of  coeflicients  o 
The  third  volume  is  in  press,  and 
gree  printed.  It  is  expected  to 
few  months.  The  material  for  th< 
ume  is  in  large  degree  prepared. 

Although  the  comparison  of  the 
al  standards  has  not  yet  begun,  i 
national  standards  have  been  eoi 
important  physical  investigations 

(.'om  pari  sons  of  nnich  interest  t 
are  those  between  the  British  pi 
gram  and  a  platinum-iridium  an< 
avoinlupois  ix)unds  and  the  ^pro 
gram,  as  through  them  our  own 
brought  into  more  direct  reUiti 
international  standards.  Also  a 
belonging  to  the  I'.  S.  lake  surr 
compared  for  length  and  coefficiei 
sion. 

Experiments  with  the  Fizeau  ea 
paratus  have  given  a  new  and  c 
determination  of  the  change,  with  1 
of  the  inilex  of  refraction  of  atm< 
and  the  coeflicients  of  expansi( 
minerals  have  been  determined,  j 
redetermination  of  the  wave-lengi 
dium-ray  is  in  progress. 

Corrcspou'lence  is  in  progress' 
with  a  view  u*  the  adoption,  by  ' 
nicnt,  of  the  articles  of  the  metric 

11.  > 


.1    QCKSTIOy  OF  EXPO: 

rm:  I'xtraordinary  depressions 
ture,  which  occurred  in  the  montb 
in  many  parts  of  the  c*ountn%  hfl 
an  unusual  amount  of  attention  to 
thermometry.  In  some  instanoeB 
observed  that  the  areas  of  exoeaad 
smaller  than  might  have  been  antfc 
diU'erences  often  existing  where  II 
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t\  or  topographical  reasons  for  them. 
Ibou  of  reliable  obsen-a lions,  made 
lis  perio<l,  furnishes  evidence  of  the 
port  a  nee  of  considering  the  situation 
►sure  of  tbcrmoiiieters. 
State  of  Ohio,  there  wc?re  three  dis- 
is  of  gi*eat  depression  during  the 
I  At  two  of  these  the  minimum  tern- 
unprecedented  in  the  lii story 
The  important  fact.  hovvcAer,  to 
feeems  desirable  to  call  attention,  is 
records  of  tbe  U.  8.  sig^nul-service  ob- 
pDtaiu  no  account  of  these  extraordt- 
Waves ;  and  we  should  be  ignorant 
ttistence,  if  obliged  to  depend  for  in- 
Pl31K>n  these  records  alone.  This  fact 
Sributed,  in  some  degree,  to  tbe  small 
^f  regular  signal-service  stations  in  the 
tin  a  far  greater  degree,  in  the  opiuion 
pter,  to  the  situation  and  exposure  of 
noraeters  of  that  service. 
>bio  meteorological  bureau  has  more 
enty  obaeniug-stations,  pretty  well 
Bd  over  the  state.  The  observers  are 
mersons  of  more  than  ordinary  iutel- 
TOd  man}'  of  them  have  had  long  cx- 
in  meteorological  obser\'ations.  The 
nts  which  they  use  are  of  the  best  pat* 
ng  similar^  in  fact,  to  those  in  use  by 
^service  ;  and  all  have  been  compared 
ludards  at  Washington,  through  the 
kof  the  chief  signal- officer,  and  their 
I  in  most  cases  very  small. 

signal-service  has  four  regular  sta- 
)hio,  situated  at  Toledo,  Cleveland, 
is,  and  Cincinnati,     A  station  at  San- 
[  recenth'  been  re-established  ;  but  re- 
>  Dot  been  received  from  that  station. 
p>iUh  of  January,  by  the  Ohio  bureau. 
9t  cold-wave  was  most  severe  on  the 
ind  7th.     On  the  5th  the  mean  mini- 
be  state,  fi-om  the  observations  of  the 
rice,  was  —  lfi°;  and  from  those  of 
service  it  was  —12''.     The  lowest 
hrtj  recorded  by  the  State  service  was 
ind  by  the  U.8.  service  it  was  —  I  ♦3.:3'*. 
iSth  the  mean  minimum  and  the  lowest 
ture.  as  recorded  by  tbe  State  service, 
""[,3^  and  —  24,6*^  respectively,  the  cor- 
numbers  from  the  records  of  the 
fee  lieing  -12.2°  and  —20.3'.     On 
lie  difference  was  still  more  markai ; 
i  being  -11.*;"  and  -10.6^  for  the 
lice,  and  —2**  and  —  7^^  for  Uie  U.S. 


Dd  ^reat  depression  was  of  short  du- 

ira»  most  severe  on  the  21st.     On 

he  mean  minimnm  for  the  state,  from 


the  State  service  observations,  was  —11. 1'', 
while  from  those  of  the  U.S.  senlce  it  wftj* 
-f-Li"*.  The  lowest  temperature  recorded  by 
the  State  service  was  —31^,  and  by  the  U.N. 
service  was  —3.7°.  These  minima  were  re- 
corded at  the  same  place,  Columbus  ;  the  dis- 
tance between  the  stations  being  slightly  less 
than  three  miles.  It  seems  ditllcult  to  under- 
stand how  two  stations  so  near  to  each  other 
could  furnish  results  differing  from  each  other  so 
greatly. 

The  question  appears  to  be  purely  one  of 
€iituation  and  exposure.  The  U.  S.  signal-ser- 
vice thermometers  are  exposed  in  a  box  or  case 
of  the  usual  form,  attached  to  the  north  si^e 
of  a  stone  building  in  the  centre  of  tbe  city; 
those  of  the  State  ser\'ice  are  exiK)sed  in  a 
somewhat  similar  shelter,  but  in  an  open  space 
on  the  campus  of  the  Ohio  state  university, 
at  a  considerable  distance  from  any  building. 
The  conditions  on  the  night  of  the  20th  and 
21st  were  peculiarly  favorable  to  the  produc- 
tion of  such  a  result  as  that  given  above. 
During  the  20tb  the  temperature  was  not  ver>' 
low  ;  and  in  the  evening  and  night  the  sky  was 
clear,  and  there  was  scarcely  any  movement  in 
the  atmosphere.  The  rapid  fall  in  temperature 
was  unaccompanied  by  movement  of  masses  of 
air;  and,  as  a  result,  the  air  confined  in  the 
shelter  of  the  U.S.  service  thermometers  was 
not  displaced  ;  and,  being  in  contact  with  a 
large  building  whidi  lost  its  heat  slowly,  the 
fall  in  temperature  was  not  great.  Had  there 
been  a  brisk  wind,  or  even  a  breeze,  the  result 
would  have  been  different.     The  minimum  of 

—  31^,  recorded  by  the  State  service,  cannot  be 
questioned  ;  as  it  was  supported  by  numei'ous 
readings  from  '  private '  instruments,  equally 
reliable,  in  the  immediate  vicinity  and  in  the 
neighborhood  of  the  city.  At  Westerville, 
twelve  miles  distant,  a  minimum  of  —24**  was 
i-ecorded  by  one  of  the  observers  of  the  State 
ser\icc. 

Nearly  as  great  a  difference  was  exhibited 
in  the  records  of  the  25th,  For  this  *dip,' 
which  was  the  lowest  of  the  three,  the  mean 
minimum  for  the  whole  state,  as  obtained  from 
twenty- two  stations  of  the  State  service,  was 

—  19. '8^,  while  from  the  records  of  the  U.S. 
senicc  it  was  only  —5.1®.  The  lowest  tern- 
peniture  observed  by  the  State  service  was 
—34**,  while  the  lowest  r€fK>rted  by  the  U.S. 
service  was  —  lij.l°. 

These  comparisons  lead  to  some  conclusions 
which  are  certainlj'  not  without  importance  in 
the  study  of  climatology.  In  these  instanws 
it  appears  that  the  U.S.  signal -service  hn^ 
failed  to  obtain  the  mean  lowest  temperattire 
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by  from  3°  to  15°,  and  that  it  has  missed  the 
minimum  on  different  da^'s  b}'  »5°,  8°,  13°,  19°, 
and  27°. 

Improper  ex|X)sure  of  thermometers  will  ac- 
count for  a  part  of  this  discrepancy  ;  and  it  is 
well  known  that  the  chief  signal-oflicer  has  al- 
ready recognized  the  importance  of  this  point, 
circulars  having  been  distributed,  some  months 
ago,  to  all  volunteer  obseri'ers,  re(iuesting  de- 
tailed information  concerning  the  manner  and 
method  of  exposure.  Tlie  location  of  the  station 
appears  to  tlie  writer  to  be  of  even  greater 
importance.  It  is  unfortunate  that  nearh'  all 
stations  of  the  U.S.  signal-service  are  in  large 
cities,  and  often  in  the  most  densely  built  and 
populated  i)ortion  of  them.  Concerning  tem- 
perature, at  least,  it  is  not  likely  that  such 
situations  will  give  results  of  great  value,  even 
with  the  most  careful  attention  to  exposure. 

From  geographical  and  topographical  con- 
siderations, the  station  at  Columbus  is  more 
likel}'  to  fairly  represent  the  state  of  Ohio  than 
either  of  the  others  ;  but  the  al)Ove  obser\'ations 
show  that  it  ma}'  fall  far  short  of  doing  it. 
Observations  taken  at  Cincinnati  represent  lit- 
tle more  than  the  conditions  in  that  city,  the 
topography  of  that  region  being  such  that  the 
city  might  almost  be  said  to  have  a  climate  of 
its  own.  One  of  the  State-service  stations  is 
at  Waverl}',  the  latitude  of  which  is  very  nearly 
the  same  as  that  of  Cincinnati.  On  the  2 1st, 
Waverly  rei)orted  a  minimum  of  —11^,  and 
Cincinnati,  of  -f  7.1)°  ;  and  on  the  '1M\^  Waverly 
reported  —27.2^,  and  Cincinnati,  -f  .*>.7°.  In 
Cleveland  and  Toledo  tiie  climate  is  modified 
jireatly  by  the  presence  of  Lake  Krie.  At 
Wauseon,  thirty  miles  from  Tc^ledo,  the  mini- 
mum is  reiwrted  on  the  2;"»tli  as  — ol.7^:  and 
at  Toledo  it  was  -1>°. 

There  are,  doubtless,  excellent  reasons  why 
these  stations  should  be  where  ihey  are,  and 
also  why  it  is  generally  desirable  to  locate  sta- 
tions in  large  cities  ;  but  there  seems  to  )>e  lit- 
tle doubt  that  for  temperature  nieMsurouu?nts  it 
would  be  well  to  put  stations  near  rather  than 
in  large  cities,  and  at  sulllcient  distance  iVoui 
them  to  be  free  from  purely  local  conditions. 

The  importance  of  the  maintenance  of  state 
weather-services  is  not  so  generally  api)reriale(l 
as  it  deserves  to  be.  It  is  imix)ssi))le  for  llu* 
U.S.  service,  at  least  at  present,  to  increase 
the  number  of  its  stations  to  the  extent  that 
would  seem  desirable  and  necessary  in  order  to 
obtain  the  details  of  climatic  conditions.  The 
organization  of  state  services  is  generously 
encouraged  b}'  the  chief  signal-officer ;  and  if 
they  become  general,  and  are  efficient,  they 
may  be  of  great  service  to  the  very  competent 


corps  of  government  meteorologists  in  the! 
vestigation  of  general  problems  in  climatol 

T.    C.    MfiNDENHA] 


IROS  FROM  NORTH  CAROLINA  MOUl 

In  the  Proceedings  of  the  American 
quanan  society,  vol.  ii.  p.  349  (1883), 
fessor  Putnam  reviews  the  statements  o 
old  writers  respecting  metal  found  in  the 
ern  mounds,  lie  comes  to  the  conclusioi 
^Ir.  Atwater's  iron-bladed  sword  or 
bladed  dagger  is  to  be  traced  to  that  g^ 
man's  lively  imagination. 

Although  Professor  Putnam  may  be  c« 
in  liis  conclusion,  a  discovery  made  in  ] 
Carolina  by  one  of  the  assistants  in  the  B 
of  ethnology,  during  the  past  season, ' 
seem  to  render  the  statement  made  by  At 
in  regard  to  finding  the  fragment  of  ai 
sword-blade  in  an  Ohio  mound  at  least  i 
ble. 

In  order  that  the  reader  may  under 
the  conditions  under  which  the  articles 
mentioned  were  found,  it  is  necessary  tc 
a  description  of  the  burial-place,  which 
by  copying  the  report  of  the  assistant. 

'*  This  is  not  a  mound,  but  a  burial-pit, 
form  of  a  triangle,  the  two  longest  sides 
forty-eight  feet 
the  base,  thirt. 
feet,  in  whicl 
bodies  and  ai 
were  deposited, 
then  covered 
but  not  raised  i 
the  natural  sui 
Tlic  depth  of 
original  excavi 
the  lines  of  i 
could  be  disti 
traced,  varied 
two  and  a  ha 
three  feet.  A  rude  sketch  of  this  tria; 
showing  the  relative  positions  of  the  sketel 
is  given  in  fig.l. 

^^  Skeletons  Xos.  1,  2,  3,  4,  5,  6,  7,  8, 
1*  Avere  lying  liorizontally  on  their  badc8,h 
east  and  nortii-east.  By  No.  2  was  a  bn 
soaps  tone  pipe  ;  by  No.  5  and  also  by  No. 
small  stone  hatchet. 

-Nos.  10,  11,12, 13, 14,  and  15  were  IM 
in    I'ude   stone    vaults   built    of 
similar  to   those   in  fig.   2,  which 
the  arrangement  of  the  bodies  and 
a  mound  near  by.      (This  moniYif 
circular  pit.)      Nos.  10,  12,  18 
in  a  sitting-ix)sture,  and  withof 


Fio.  1. 


LMjimrtf  14,  1884. 


SCIENCE. 


3uy 


ipanyiDg  articles.  Graves  Nos.  11  and  14  con* 
I  tained  each  two  hodios  extended  honzontally, — 
Ithe  lower  ones,  which  were  of  smaller  stature 
jtlifin  the  iipi>cv  ones,  face  up,  and  with  heavv 
|£at  atones  on  tlie  extended  arms  and  legs  ;  tlie 

ipp^rones  with  the  face  down  ;  no  implcmeuLs 

>r  omamentH  with  tliem. 


iiificribed  shells  were  found.  Scattered  over 
and  among  these  ten  or  more  skeletons  were 
fomid  hatchets  {polished  axes  and  celts),  rub- 
bing and  tliscoidal  stones ^  copi>er  arrow-jwints, 
mica,  paint,  black  lead,  etc/' 

This  is  sufficient  to  indicate  the  conditions 
under  which  tiic  iron  specimens  were  found. 


Fin.  2. 


**  On  the  north-west  side  of  the  triangle,  at 

I,  fig.  1,  ten  or  more  bodies  were  fouud  which 

ip(x*ared  to  have  been  buried  at  one  time ; 

"le    old   chief  ( ?)    with  his  head  north-east, 

C<*  down.    Under  his  head  was  the  larger  sea- 

heW   with   hieroglyphics.     Around   his    neck 

rove  the  largest-sized  beads.    At  or  near  each 

fcr  were  the  larger  pieces  of  copper :  there  was 

a  piece  of  copper  under  bin  breast.     His 

as   were   extended,   and   his   hands   rested 

But  one   font  from   each  side  of  his  head. 

Cround  each  wrist  w*as  a  bracelet  composed  of 

long»  cylindrical,  copper  l>eads  and  shell  beads 

Jaltrrniited.     At  his  right  hand  were  fomvl  the 

Wn%p^€ment8  of  iron.     Under  his  left  hand  was 

Ba-shell  with  hieroglyphics  insciibed  on  the 

0C4ive  surface,  and  lillcd  with  beads  of  all 

**  Around  and  over  him,  with  their  heads  rest- 
near  his,  were  placed  nine  or  more  bodies. 
Jnder  the  heads  of  two   of  these  skeletons, 
E^Bting  wiUiln  a  foot  of  the  chiefs  (  ?) ,  similarly 


It  is  proper  to  state  that  Qxary  nrlicle  named 
was  immediately  forwarded  to  the  bureau,  and 
is  now  in  the  National  museum.  The  celts  and 
axes,  w^hich  are  chiefly  of  greenish  sienite,  are 
highly  polished,  and  equal  in  finish  to  the  finest 
liitherto  discovered  in  this  coimtry.  The  pipes 
are  well  made,  and  mostly  well  polished-  The 
engraved  shells  are  fine,  large  specimens,  the 
engraved  design  on  each  being  of  the  same 
tvpe  as  that  shown  in  fig.  3,  plate  xxx.,  of 
Joneses  Antiquities  of  the  southeni  Indians. 

The  iron  specimens  alluded  to  are  nowbefoi'e 
me,  and  are  four  in  number,  much  corroded, 
but  still  showing  the  form.  Two  of  them  are 
flat  pieces,  of  uniform  thickness,  not  sh.irpened 
at  the  ends  or  edges,  three  to  three  and  a  half 
inches  long,  one  to  one  and  a  half  inches  broad, 
and  about  a  quarter  of  an  inch  thick.  Another 
is  live  inches  long,  slightly  tapering  in  width 
from  one  and  an  eighth  to  seven-eighths  of  an 
inch,  both  edges  sharp,  and  is,  without  doubt, 
part  of  the  bUuie  of  a  long,  slender,  cutting  or 
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I  the  ash  from  these 
&s  of  the  constituents 
led  carbon,  93.8  ;  and 
his  result  is  identical 
figned  by  Newberry  to 
Dhnsou's  cyclopaedia, 

boil  in  the  analyses  of 
^as  from  94  to  80  ;  the 
^ximnm  being  obtained 
nd  that  showing  the 
He  Grove,  both  from 
ihuylkiil  county.  The 
tn  the  fifteen  analyses 
the  minimum  amount 
tsville  specimen,  and 
pen  from  Black  Spring 

II  was  from  2.90  in  a 
i.  to  12.28  in  a  Tine 
\  results  are  certainly 
Sen  n  long-recogniased 
ined  in  tfic  Southern 
j^ighest  percentages  of 

Biu  -^^  ^'^^-  P-  ^^'^^'') 
isber  of  Pennsylvania 
rom  various  sources. 
1    tlic    Panther-Creek 

r  "■'•■"■■■ 


Maxiraara. 


Minluiuffl. 


Lehigh  region  gave  — 


MlnlxDam. 


■particularly  those 
constantly  quoted  in 
f  Pennsylvania  anthra- 
publtealions,  both  at 
te  foreign  books  and 
orting  the  higher  rc- 
lon  prevails,  tlrat  the 
hied  in  the  state  will 
%  of  fixed  carbon  in 
18,  however,  not 
Bs*  made   by  the 


The  results  which  have  been  reix>rtvcd  in  the 
Rogers  and  Taylor  tables  referred  to  ma)*  be 
taken  as  those  of  analyses  of  mineralogical 
specimens,  which  were  in  most  cases  carefully 
selected,  either  from  the  mined  coal  or  from 
special  portions  of  the  bed.  In  no  ease,  as  I 
believe,  are  the  analyses  a  guaranty  of  the 
character  of  the  coal  whicli  was  being  mined 
or  sliipped  as  fuel  from  the  individual  localities 
at  the  time  that  tlie  samples  were  collected. 
Even  the  specimens  which  were  collected  in 
considerable  quantity,  and  analyzed  and  tested 
for  their  evaporative  capacity  by  Johnson  for 
the  government  in  1842  were  not,  1  consider, 
fair  averages  of  the  coal  which  could  l>e  com- 
manded in  the  market  from  the  different  mines 
for  which  his  results  were  reported. 

As  indications  of  the  composition  of  min- 
eralogical specimens,  the  chemical  analyses 
reporteii  by  Rogers  and  Johnson  are  of  little 
scientific  valuci  without  a  minute  description 
of  the  physical  characteristics  and  geological 
associations  of  the  coal  for  which  they  stand* 
This  conclusion  could  be  substantiated  by  a 
number  of  iustauces  to  which  I  might  refer : 
notably,  one  where  I  requested  an  ex|>erienced 
mining-expert  to  collect  duplicate  specimens 
from  a  point  in  one  of  the  iMammoth  bed 
mines,  which,  when  analyzed,  showed,  much  to 
my  surprise,  the  following  results  :  — 


W.0O  I , 


w«L«.       Vokille       Fixed      a,,i,,u„, 
WoMr.       maiter.      carbon,     owipottf* 


Z.WZ 


80.801 


a.8ai 


ABU. 


1%6U 


These  two  analyses  are  worthless  as  indica- 
tions of  the  fuel- value  of  the  coal,  because  it 
would  be  unreasonable  to  suppose  that  either 
one  or  the  other  specimen,  showing  such  a 
wide  range  of  composition,  could  be  taken  as 
a  fair  average  of  the  coal  3hipi>ed  from  thiis 
mine.  Nor  are  they  of  scientific  value,  with- 
out  certain  facts,  connected  with  the  occurrence 
of  the  eoal  at  this  special  tjoint,  to  suggest 
some  reason  why  such  wide  difl'erences  should 
exist. 

If  the  amount  of  combustible  matter  in  a 
coal  is  any  criterion  of  its  fuel- value,  an  exam- 
ination which  has  recently  been  made  by  the 
survey  shows  how  ignorant  we  are  as  to  the 
actual  worth  of  the  different  coals  which  wo 
burn,  and  how  readil}^  we  may  be  deceived 
by  the  special  ehnracteristics  of  a  coal  which 
we  may  have  noticed,  and  by  which  we  may 
have  judged  of  its  heating-capacity. 

In  order  to  test  the  value  to  be  attached  to 
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the  judgment  of  the  trade  in  discriminating 
between  different  coals,  I  requested  one  of  the 
largest  miners  and  shipiMJi-s  of  anthracite  coal, 
who  has  for  a  great  many  years  been  connected 
with  the  mines  over  a  wide  area  in  the  region, 
to  name  a  number  of  coals,  which,  by  most 
consumers,  were  credited  with  being  oi'  about 
equal  value.  Specimens  of  these  coals  were 
collected  from  one  or  two  hundred  tons,  as 
they  were  ready  to  be  shipped  to  market ;  tlie 
amount  collected  for  each  analysis,  mnging  in 
weight  from  one  to  two  hundred  pounds,  which 
was  then  reduced  by  the  ordinar}'  methods  now 
commonly  nsed  in  sampling  an}*  mineral  prod- 
uct for  qualitative  and  quantitative  tests.  The 
number  of  siKJcimens  obtained  in  this  wa}- 
aggregated  thirt}'- three.  The  analysis  of  each 
indi\idual  specimen  is  recorded  in  detail  on 
p.  xliv.  of  m}*  *  First  re[)ort  of  the  progress 
of  the  anthracite  snrvc}','  issued  by  the  state 
printer  on  the  first  of  this  month.  For  our 
present  purpose  it  is  not  important  to  refer  to 
the  results  in  detail. 

The  table  of  averages  which  I  have  com- 
piled sliows  the  mean  cliaracter  of  the  coal 
obtained  from  the  more  important  coal-beds 
in  the  Northern  field  in  the  vicinity  of  Wilkes 
Barre,  in  the  Eastern  middle  (Ixjhigh)  field  in 
the  vicinity  of  Ilazleton,  in  the  Western  middle 
field  in  the  vicinity  of  Shenandoah,  and  in  the 
Southern  field  on  the  property  of  the  Lehigh 
coal  and  navigation  company,  between  Mauch 
Chunk  and  Tamaqua.  These  results  are  shown 
in  the  following]:  table  :  — 


average  of  tlib  two  Primrose  coals  indicating 
1.29%,  and  the  average  of  the  seven  Mam- 
moth sijecimens  0.4%,  less  fixed  carbon  than 
Taylor's  average ;  the  minimum  fixetl  carbon 
in  the  survey's  analyses  being  78  as  against 
80  in  Taylor's  table,  and  the  survey's  maxi- 
mum being  88  against  92.6. 

These  results  evidently  prove,  1°,  that  the 
specimens  which  were  collected  in  the  past 
for  analysis  were  not  sampleil  with  sufficient 
care ;  for  witli  the  improvements  which  have 
been  made  in  breaker  machinery,  and  the 
greater  care  exercised  in  the  preparation  of 
coal  for  market,  we  might  reasonably  expect 
to  find  the  higher  i>ercentages  in  the  more 
recent  analyses :  and,  2**,  the  necessit}'  of 
changing  the  basis  upon  which  Pennsylvania 
anthracite  has  been  rated  in  the  past. 

Charles  A.  Ashbuknek. 


IMPROVEMENTS  IN  TESTING- 
MACHINES. 

Some  philosopher  has  remarked  that  the 
prosi)erity  of  a  nation  is  directly  in  propor- 
tion to  the  success  of  its  people  as  constractors. 
According  to  this  maxim,  America  occupies  a 
very  high  place  in  the  list  of  nations.  With 
our  almost  inexhaustible  ore-beds,  and  tlerUl- 
ity  in  inventing  new  processes  of  mining  and 
working  metal,  the  necessit}-  of  becoming  bet- 
ter acquainted  with  the  properties  of  American 
building-materials  is  daily  gi-owing  more  ap- 
parent ;  and  at  present  no  question  is  exciting 
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A  comparison  of  these  results  with  those 
alifady  referred  to,  as  given  by  Taylor  for  the 
Panther-Creek  basin,  shows  wide  differences. 
The  two  Primrose  and  seven  Mammoth  speci- 
mens reported  in  the  table  for  the  Southern 
fiohl  came  from  the  Panther-Creek  basin ;  the 


more  attention  among  our   constructors   thmn 
that  of  the  strength  of  materials. 

About  two  years  ago  Messrs.  Fairbanks  4 
Co.  conceived   the   idea  of  locating  in  N« 
York  a  bureau  so  arranged  that  engineers 
all  interested  could  ])c  afforded  an  opporta 
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to   make  experiments   and  tests  on  any  ma- 
terial, and   to  give  to  America  a  laboratory 
that  should  speedily  become  to  our  country' 
what  the  laboratory  of  Kirkaldy  is  to  England. 
Fig.  1  shows  the  machine  now  employed  in 
their  department  of  tests   and   exi)erimcnts. 
The   machine  stands  on  two   cast-iron   legs, 
supported   by  any  suitable  foundation.     On 
these  legs  there  rests  a  framework  of  wrought- 
iron  I-beams,  so  constructed  as  to  give   the 
entire  structure  an  exceedingly  solid  and  firm 
basis.     This  framework  supports  a  S3'stem  of 
levers  arranged  in   a  manner  similar  to  that 
of  an  ordinary  scale,  only  proportioned  so  as 
to  withstand  the  severe  stresses  and  shocks. 
These  levers  support  a  secondary  framework, 
also  constructed  of  I-beams,  and  carrying  four 
columns.     On  the  tops  of  these  columns  stands 
a  heavy  casting,  from  which  are  suspended  two 
side-screws,    carrying  the  top   crosshead,   to 
which  one  end  of  the  specimen  to  be  examined 
may  be  attached.     These  screws   are   simply 
used  as  a  rapid  and  convenient  means  of  ad- 
justability, so  that  longer  or  shorter  specimens 
can   be   tested.     This   system  —  namely,  the 
adjusting-screws  and  top  crosshead  —  is  sup- 
ported upon  the  framework  of  I-beams  forming 
the  platform.     Beneath  the  top  crosshead  is  a 
second  crosshead,  also  supported  on  two  screws, 
which  are  placed  inside  the  adjusting- screws. 
These   screws   extend  downward  through  the 
platform,  and  are  attached  to  two  worm-gears 
firmly  secured  to  the  under  side  of  the  bottom 
framework.     The  worm-gears  ma}-  be  rotated 
in  either  direction,  at  the  pleasure  of  the  op- 
erator, by  means  of  the  belt  and  gears  at  the 
right  hand.     The  worm-gears  and  screws  form 
the  straining-mechanism,  capable  of  applying 
any  stress  up  to  two  hundred  thousand  ix)unds. 
Great  care  is  taken  in  the  construction,  so  that 
no  part  of  this  mechanism  whatsoever  shall 
touch,  or  in  any  other  way  come   in  contact 
with,    the   platform,   save   solely   and   simply 
through   the   specimen   to  be   tested :   conse- 
quently all  the  stress  produced  by  the  cross- 
head  on  the   platform  must   necessarily  pass 
through  the  specimen  ;  and  only  this  amount, 
and  no  more,  can  be  estimated  on  the  weighing- 
beam. 

A  part  of  the  scale  system  may  be  seen  in 
the  front  of  the  cut ;  the  end  of  one  of  the  large 
levers  extending  under  the  platform,  and  two 
smaller  ones  carrying  the  stress  from  the  end 
of  this  lever  to  the  beam.  Over  the  larger 
one  of  these  levers  are  four  small  columns  sup- 
porting a  handle  and  lever.  This  apparatus 
is  a  testing-machine  in  miniature.  The  full 
power  of  the  machine  may  be  used,  having  a 


capacity  of  two  hundred  thousand  pounds, 
reading  to  ten  pounds,  and  accommodating 
specimens  up  to  ten  feet  in  length  ;  or  bj'  means 
of  the  lever  a  force  of  ten  thousand  pounds 
may  be  exerted,  reading  to  half-pounds,  and 
accommodating  specimens  up  to  five  feet  in 
length. 

The  platform  of  the  machine  occupies  con- 
siderable space,  being  some  ten  feet  long  b}* 
six  feet  in  width.  As  this  platform  Is  sup- 
ported on  the  scale,  any  weight  which  is  placed 
on  it  must  be  felt  by  the  beam  ;  and,  in  order 
to  test  the  machine,  all  that  is  necessary  is  to 
pile  on  the  platform  a  series  of  standard  test- 
weights. 

Fig.  2  is  a  transverse  section.  Here  the  legs 
are  shown  supporting  the  beams  in  the  same 
wa}'  as  in  the  previous  drawing.  The  lower 
crosshead  screws,  k  A:,  carr}-  the  crosshead 
(7,  while  the  screws  h^  carrying  the  upper 
head,  are  in  front  of  the  columns  j  j.  At 
the  left  may  be  seen  the  driving-apparatus  for 
furnishing  the  power  to  the  lower  crosshead, 
the  belt  /'  being  arranged  to  slide  to  and  fro 
on  a  tight  and  loose  puUe}'.  The  tight  pulley 
conve3's  the  motion  of  the  belt  to  the  top  driv- 
ing-shafl.  On  this  shaft  there  is  a  set  ot 
three  gears,  arranged  in  a  manner  very  simi- 
lar to  the  back  gears  of  an  ordinary  lathe,  by 
means  of  which  three  different  speeds  may 
be  communicated  to  the  main  driving-shaft,  I, 
Just  to  the  right  of  these  three  gears  may  be 
seen  a  set  of  reversing-gears,  so  arranged,  that, 
b}'  throwing  a  lever  to  and  fro,  the  crosshead 
may  be  run  either  up  or  down,  at  the  will  of  the 
operator.  On  the  driving-shaft,  Z,  are  placed 
two  worms,  cut,  respectively,  right-handed  and 
left-handed.  These  match  in  the  correspond- 
ing worm-gears  which  are  placed  at  the  bottom 
of  the  screws  k  and  k.  The  main  screws  are 
cut  right  and  left  handed,  so  as  to  turn  in  oppo- 
site directions,  neutralizing  all  the  frictional 
stresses  of  the  crosshead,  and  preventing  an}* 
tendency  to  twist. 

Perhaps  the  action  of  the  machine  can  be 
well  understood  by  supposing  a  test-piece  in 
tension.  The  piece  is  secured  in  the  top  cross- 
head,  jB,  by  wedges;  the  other  end,  secured 
to  the  lower  crosshead,  C,  thereby  forming  the 
only  connection  between  the  platform  and  the 
driving-mechanism.  As  fast  as  the  screws  are 
turned,  stress  is  exerted  on  the  specimen,  which 
is  communicated  to  the  platform,  and  weighed 
by  means  of  the  beam  at  the  left  hand. 

The  results  of  tests  are  so  largely  dependent 
upon  the  skill  of  the  operator,  that  very  natii- 
rally  much  hesitation  has  been  felt  in  aoom 
ing  them  as  conclusive.     It  has  been  the  a| 
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vitiates  the  results,  introducing  stresses  into 
the  test-piece  which  produce  an  effect  not  to 
be  calculated  upon. 

By  referring  to  fig.  2,  a  device  for  enabling 
the  machine  to  automatically  centre  the  test- 
piece  ma}'  be  understood.  The  top  and  the  bot- 
tom crossheads  have  in  their  centres  a  large 
spherical  concavity.  This  concavit}'  contains 
a  segment  of  a  sphere  in  which  the  wedges 
for  griping  the  test-piece  are  placed.  The 
spherical  segment  is  made  of  steel  turned  and 
polished,  and  the  concavit}'  is  lined  with  the 
best  anti-friction  metal.  Any  eccentric  stress 
swings  the  segments  in  their  sockets,  and  causes 
the  axis  of  stress  in  the  machine  to  coincide 
with  the  axis  of  the  test-piece.  The  spherical 
segments  weigh  about  two  hundred  pounds. 
They  are,  however,  carefully  supported  on 
India-rubber  springs,  so  as  to  eliminate  as  far 
as  possible  the  weight  of  the  segment  fi-om  the 
friction  in  its  socket.  But  supposing,  under 
the  most  unfavorable  circumstances,  the  whole 
weight  of  the  segment  does  come  on  the  joint, 
the  coefficient  of  friction  is  not  over  two  per 
cent :  consequentl}'  a  maximum  cross-strain  of 
four  pounds  on  the  test-piece  will  cause  the  seg- 
ment to  swing,  and  to  adjust  itself  to  the  axis 
,  of  stress  through  the  piece.  As  this  weight  of 
four  pounds  is  less  than  half  the  least  reading 
of  the  poise,  it  may  be  assumed  to  produce  no 
sensible  effect  on  the  piece  to  be  examined. 

The  most  of  the  testing-machines  now  in 
use  require  a  careful  preparation  of  the  test- 
piece  previous  to  an  examination.  If,  for  ex- 
ample, it  is  wished  to  ascertain  the  strength  of 
an  I-beam  or  of  a  channel,  it  is  necessary-  to 
send  the  shape  to  the  machine-shop,  and  plane 
a  piece  of  one  or  two  inches  in  area.  This  re- 
quires much  time  and  expense.  The  specimen 
is  then  sent  to  the  testing-machine  and  broken  ; 
and  what  is  obtained  ?  Simpl}'  the  result  of  a 
piece  cut  from  the  shape,  which  may  or  may 
not  give  a  fair  knowledge  of  the  actual  strength 
of  the  member  in  question.  What  is  wanted 
at  the  present  time  is  not  the  strength  of  a 
carefully  prepared  test-piece,  broken  under  spe- 
cial circumstances,  but  of  the  actual  bar  just  as 
it  comes  from  the  rolls  in  the  mill  itself.  The 
spherical  segments  in  the  crossheads  of  the 
Fairbanks  testing-machine  have  four  sides  in- 
clined at  an  angle  of  about  twelve  degrees  to 
the  axis  of  the  machine.  Two  of  these  sides 
are  curved,  and  two  are  straight.  By  using  a 
number  of  wedges  with  backs  correspondingly 
curved  or  straight,  any  piece,  of  whatsoever 
section,  may  be  completely  sun*ounded  by  the 
wedges,  and  griped  on  all  sides ;  so  that  a 
channel,  an  angle,  and  I-beam,  a  T  or  a  star, 


or,  indeed,  any  of  the  shapes  now  rolled  in  the 
mills,  may  be  placed  in  the  machine  and  broken 
in  full  size. 

Much  time  and  labor  have  been  spent  to 
accomplish  the  power  of  autographicallj  re- 
cording, at  each  instant  of  time  during  the  ex- 
periment, the  amount  of  stress,  and  the  effect 
produced  thereby  on  the  specimen.  To  the 
best  of  the  author's  knowledge,  Professor 
Thurston  of  the  Stevens  institute  was  the  first 
to  originate  the  idea  of  making  a  testing-ma- 
chine in  such  a  manner  as  to  record  graphically. 
In  1876,  at  the  Centennial  exhibition.  Professor 
Thurston  exhibited  a  machine  designed  to 
make  tests  in  torsion  and  to  record  the  action 
thereof.  As  a  matter  of  history,  it  may  be 
stated,  that,  while  engaged  in  examining  mate- 
rial for  the  East  River  bridge  in  1877,  the  au- 
thor designed  and  built  the  first  testing-machine 
to  autographically  record  results  of  the  experi- 
ments in  other  stresses  than  that  of  torsion. 
While  this  machine,  being  the  first  of  its  kind, 
was  necessarily  crude  and  imperfect,  it  gave 
for  some  years  very  satisfactory  results,  and  is 
still  in  use  by  the  Bridge  company.  While  the 
present  machine  is  essentially  different  from 
the  one  just  mentioned,  the  principles  employed 
are  the  same  as  those  devised  for  the  East 
River  bridge. 

Referring  to  fig.  2,  it  will  be  seen  that  the 
battel^  G  is  attached  to  the  top  of  the  adjust- 
ing-screws hh.  These  screws  are  carefully 
insulated  from  the  rest  of  the  machine.  Ajs 
soon  as  the  test- piece  is  placed  in  the  top  cross- 
head,  it  becomes  therebj-  connected  with  the 
battery.  On  the  lower  end  of  the  specimen 
may  be  seen  a  small  clamp,  carrying  an  electro- 
magnet. One  end  of  the  wire  of  this  magnet 
is  in  connection  with  the  specimen,  while  the 
other  end  of  the  wire  is  joined  to  a  little  bind- 
ing-screw on  top,  to  which  the  other  pole  of 
the  batter}'  is  attached  ;  so  that  the  current 
actuating  this  magnet  flows  through  the  test- 
piece  under  examination.  It  will  also  be  seen 
that  the  magnetic  clutch,  m,  for  holding  the 
driving-belt  on  the  tight  pulley,  is  also  included 
in  this  part  of  the  battery-circuit.  When  the 
rupture  of  the  test-piece  occurs,  the  current  is 
broken,  the  magnetic  clutch  is  released,  the 
belt  slides  by  means  of  the  counterpoise  weight 
to  the  loose  pulley,  and  the  testing-machine 
stops.  On  the  top  of  the  specimen  nearest  to 
the  upper  crosshead  is  attached  a  second  clampi 
carrying  a  small  sheave  or  pulle}'.  Around 
this  pulley,  parallel  to  the  specimen,  and  at- 
tached to  the  armature  of  the  lower  damp 
magnet,  passes  a  flexible  steel  tape,  y,  " 
after  passing   alongside  the  specimen. 
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Jown  to  a  pencil  or  stylographic  pen  that  is 

[carried  on  a  eliding-track  placed  over  a  metal 

cylinder   carrying    a    sheet    of    cross-section 

■paper.     It   is   obvious,   that,   as   fast   as  the 

Tapecimen   elongates  under  the   action   of  the 

stress,  the  pencil  is  drawn  along  the  ways  of 

the  cylinder  parallel  to  its  axis. 

Figs.  3  and  4  show  the  beam  and  register- 
ing-cylinder. In  fig.  3  it  will  be  seen  that  the 
beam  consists  of  a  single  bar,  sustained  on  a 
stand  at  one  end,  and  enclosed  in  a  guaitl  at 
the  other,  while  on  this  beam  there  rests  a 
semicircular  brass  box  forming  a  poise.  Along 
Lthe  top  of  the  beam,  there  is  cut  an  exceedingly 
|fiiie  rack;  and  the  motion  of  the  poise«is  ob- 


the  motion  of  the  poise  with  the  motion  of  the 
cylinder  exactl}',  so  that,  in  a  given  travel  of 
the  poise  along  the  beam,  the  cylinder  may 
move  a  correspontHug  quantity.  Of  c^ourse, 
the  ratio  between  the  two  movements  is  simply 
a  matter  of  proportioning  so  as  to  accommo- 
date the  ordinary  cross-section  sheet  to  the 
circumference  of  the  cylinder ;  but  an  exact 
and  constant  ratio  is  a  very  important  point* 
Inside  of  the  poise  are  two  large  wheels,  about 
eight  inches  in  diameter.  The  wheel  placed  in 
front  is  graduated  with  a  series  of  numbers. 
The  pinion  carrying  the  poise  along  the  beam 
is  an  inch  in  circumference,  and  consequently  a 
single  revolution  of  the  pinion  carries  the  poise 
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tained  by  a  pinion  placed  inside  of  the  box  and 
gearing  into  this  rack.  At  the  end  of  the  beam 
may  be  seen  the  mercury- cups  for  making  an 
electrical  connection  as  the  beam  rises  and 
|ftilLs.  The  operation  of  this  piece  of  apparatus 
substantially  as  follows.  The  clock-work 
DOtor  contained  in  the  poise,  for  driving  it  to 
and  fro  on  the  beam,  is  connected  with  tlie 
racrcurV'CUps  by  means  of  some  brass  fitri[)3 
placed  in  the  rear  of  the  beam.  These  strips 
are  connected  with  two  elcctro-magneti*  on  the 
Inside  of  the  poise :  consequentl^s  wlien  the 
beam  either  rises  or  falls,  one  or  tlie  other  of 
the  magnets  is  excited,  the  corresponding  train 
of  clock-work  is  thrown  into  action,  and  the 
poise  rolls  to  and  fro  until  a  bulance  in  re- 
established. This  motion  of  the  j)ois«f  to  and 
fro  on  Uie  beam  is  exceedingly  Minipte,  the 
knotty  part  of  the  problem  l)eing  to  correlate 


one  incli  nhing  the  beam.  The  front  wbeel  is 
secured  directly  to  the  pinion-shaft,  SO  that 
there  can  be  no  back-lash  between  the  two; 
auil,  being  eight  inches  in  diameter,  one  revo- 
lution of  the  [>inion  causes  this  dial- wheel  to 
travel  twt*(ity*rive  inches  of  circumference.  A 
motion  of  one  inch  along  the  beam  corresponds 
to  a  weight  of  four  thousand  pounds.  The  dial- 
wheel  being  eight  inches  in  diameter,  and  sub- 
divided into  four  htindred  parts,  each  of  these 
parts  corresponds  to  ten  thousand  pounds.  The 
rear  wheel  of  the  poise  is  constructed  in  pre- 
cisely the  same  manner  as  the  front  wheel, 
excepting  that  the  marks  on  the  dial  are  re- 
phiciul  by  liltttf  strips  of  India-rubber,  so  that 
tht'  whf'ol  [jrcMents  a  series  of  teeth  alternately 
mridc  of  Iiulia-rubl>er  and  of  brass.  On  thi« 
wheel,  tlierc  pre>»Mi'i*  a  brass  commutator-strip, 
so  nrrangcil  an  to  include  the  cylinder  in  ite 
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electric  circuit.  As  soon  as  tho  poise  com- 
mences to  move  along  the  beam,  this  wheel,  with 
its  insulated  spaces,  eoinmencea  to  turn  under 
its  commutator-strij) ;  atul  with  every  passage 
of  a  tooth  under  the  strip  a  current  passes  into 
the  cylinder.  Inside  of  the  cyliuder  are  two 
toothed  wheels,  mounted  on  the  central  shaft, 
and  capable  of  being  ratcheted  roond  by  means 
of  a  little  lever  arm  and  pawl,  operated  by  a 
magnet  placed  directly  under  each  of  the  wheels. 


locked  up  in  a  way  to  be  absohitely  exteriur ' 
any  control  ou  tho  part  of  the  operator. 

An  old  proverb  has  said  that  '  the  proof  of 
the  pudding  is  in  the  eating.'  In  fisT-  ^  maj 
b©  seen  a  half-dozen  curves  o*  ^'ug  to 

as  many  test- jiieces.     The  vert;  ••  givei 

the  stresses,  while  the  horizontal  Bcale  gives  the 
normal  stretches,  of  the  t>ieces  under  exami- 
nation. The  two  steel  curves  bear  to  each 
other  a  strong  resemblance.     Each  commences 


^  "=l 


Fit*.  4, 


One  of  these  wheels  is  intended  to  drive  the 
cylinder  in  one  direction,  and  the  other  in  a  con- 
trary. One  electro-magnet  is  connected  w*ith 
the  mercurj^  on  the  bottom  of  the  beam,  and 
the  other  in  the  mercury-cup  on  the  top.  As 
a  cwisequence,  as  soon  as  the  beam  makes  con- 
nection with  either  cup,  the  poise  commences 
to  travel :  the  corresponding  electro-magnet 
acts,  and  rotates  the  cylinder  in  one  way  or  the 
other.  The  cylinder  might  be  placed  in  New 
York,  and  the  registering-cylinder  in  Cincin- 
nati, and  the  two  work  absolutely  in  harmony 
with  each  other  :  so,  should  it  ever  be  deemed 
expedient,  the   cylinder  may  be  enclosed  or 


with  a  line  slightly  inclined  to  the  axis  of 
stress  flt  a  constant  tangent.  As  soon  as 
tlie  elastic  limit  is  reached,  a  sudden  iK>int  of 
inflection  occurs.  Very  soon,  however,  there 
is  a  second  point  of  inflection,  and  the  ciinr« 
takes  on  a  parabolic  form.  The  steel  curveSi 
as  well  A3  that  given  by  the  specimen  of  Ulster 
iron,  may  be  taken  to  be  typical  forms  obtained 
from  the  material  which  is  nearly  hoin  u^. 

The  lines  are  quite  trne,  and  wilhoi  <> 

cial  irregularitieti,  until  the  maximum  ^Lrc.iii  ts 
reached,  shortly  before  the  specimen  breaks. 
The  stress  then  commences  to  decreiise,  owing 
to  the  rapid  reduction  of  area  of  the  piece; 


Habch  14.  1884.1 


SCIENCE. 


Imlitlltt    i  s;:: :::::»»  :lsi»!l!H:iil:l: 

»■■■•  «■■■        ■■   ■■»■««•■«■•!■«■   ■■fliivjflii'iaiBaist*** 

■BH«  ■•■•■'    'm    '«■■»  'iiaf  «««B  il  Ma>Br.«flaiB««ii«Bt«i«^ 

{::::::::  »  ::::  :h  ill:  :::r:|:. »;  III:::: 
Jjljjjl  ij|[jg:|[p:j|%':[:  jjjjfj 

;;s:u:s»US::::; ::::    :  ;:::  :::■:::;: ;;! :::    ::  ::H:s 
i:»:HS::»t::U: »  I    •  IB  iSiSiiU: »: »:    ::  »1H: 

■«#■■■■■■•   ■«   ■        ■     «■■■  ••«■*■■■      ■!«   ■■■      •■«      >■■«■■ 

'^::»:u::::  :■  :  »;: ::: ;»;  : : :::::  h  »:::: 


■iiiiiiiiiiiiiiiiiii 


:::i::::ii:»|||.^g||      jj      |  jjj       [    JMIH 
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Verticttl  sa4tu.  10,000  lb».  to  Ihc  inch;  boriiton!al  icuk^  nwrttml  alretch. 
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and  with  the  reduction  of  the  stress,  the  curve 
drops,  until  ver}'  shortly  the  specimen  is  rup- 
tured, and  the  apparatus  comes  to  a  standstill. 
The  other  three  curves  are  those  given  by  a 
piece  of  boiler-plate  and  of  a  specimen  of 
muck-bar,  and  are  very  good  examples  of  the 
value  of  the  autographic  method.  As  is  well 
known,  both  boiler-plate  and  muck- bar  are 
decidedly  non-homogeneous;  and  fls  a  result 
we  have  curves  here  that  are  exceedingly 
irregular,  especially  after  passing  the  elastic 
limit.  While  they  bear  a  general  resemblance 
to  the  previous  ones,  they  are  full  of  points 
of  in  Section,  turning  and  twisting  about,  and 
giving  one  an  idea  that  the  specimen  consisted 
of  a  bundle  of  threads  or  fibres  which  gradually 
parted  under  the  action  of  the  stress,  giving 
any  thing  but  a  constant  and  uniform  action. 

In  conclusion,  a  word  as  to  the  practical  ac- 
curacy of  the  lever  testing-machine  may  not  be 
out  of  place.  The  machine  under  considera- 
tion has  been  subjected  to  severe  use  for  nearly 
two  years,  during  which  time  its  sensitiveness, 
even  when  loaded,  has  not  risen  so  high  as  the 
least  reading  on  the  poise.  From  this,  and 
from  long  practice  in  similar  scale-work,  it  may 
be  safely  stated  that  the  testing-machine,  with 
proper  care,  may  have  an  exceedingly  long  life. 
The  attainment  of  absolute  accuracy  in  any 
department  of  investigation,  would,  if  it  were 
possible,  be  an  extremely  desirable  result ;  yet 
even  our  best  exi>eriments  are  simply  close  ap- 
proximations to  the  truth,  and  it  will  be  granted 
that  it  is  desirable  to  make  all  of  our  improve- 
ments commensurate  towards  an  absolute  stand- 
ard of  accuracy.  It  is  of  no  importance  to 
carry  the  weighing-power  of  the  testing-ma- 
chine beyond  the  possibility  of  the  measure- 
ment of  the  bar.  For  example  :  supposing  the 
tests  most  frequently  made  are  those  of  bars 
having  about  a  square  inch  of  cross-section. 
In  a  piece  of  iron  an  error  of  a  thousandth  of 
a  square  inch  of  cross-section  corresponds  to  a 
possible  inaccuracy,  in  the  stress  produced  on 
the  bar,  of  fifty  pounds  ;  while  the  correspond- 
ing quantity  in  a  steel  bar  corresponds  to  about 
seventy  to  ninety  pounds.  There  are  very  few 
lathes  in  the  country  in  which  it  is  possible 
to  turn  a  bar  so  exactly  that  it  sliall  be  per- 
fectly round,  and  that  there  shall  be  no  varia- 
tion from  one  end  to  the  other  of  more  than  a 
thousandth  of  a  square  inch.  There  are  ft;w 
men  that  are  capable  of  manipulating  an}*  lathe 
to  produce  diich  a  result ;  and  there  arc  still 
fewer  gauges  ^that  are  capable  of  measuring 
even  a  perfect  ibar  so  as  to  exclude  the  possi- 
bility of  an  erroA  as  great  as  a  thousandth  of 
a  square  inch.      !^ow,  if  it  be  impossible  to 


measure  our  bars  to  within  an  error  of  fifty 
to  a  hundred  pounds  in  the  testing-machine,  is 
it  of  any  importance  to  refine  the  machine 
beyond  this  reading?  In  the  lever  sj^stem 
of  testing-machines  it  is  perfectly  possible  to 
obtain  a  machine  which  will  uniformly  and 
constantly  give  readings  which  shall  not  have 
a  greater  variation  than  from  five  to  twenty 
pounds  ;  and,  if  our  bars  can  onlj'be  measured  to 
fift}'  or  a  hundred  pounds,  would  it  not  be  wiser 
to  spend  money  in  refining  the  gauges  rather 
than  in  refining  the  machine?  Again:  when 
the  consideration  of  the  tests  on  the  full-sized 
members  occurs,  or  bars  direct  from  the  rolls, 
carrying  with  them  the  scale,  and  other  imper- 
fections from  the  mill,  the  possibility  of  meas- 
uring to  a  thousandth  of  a  square  inch  becomes 
absurd,  and  two  or  three  hundredths  is  the 
nearest  approximation  that  can  be  made.  In 
making  a  test  of  an  ordinary  I-bar,  of,  say, 
five  or  six  inches  of  cross-section,  it  is  certain 
that  the  bar  has  any  thing  but  an  absolutely 
uniform  section  from  end  to  end  ;  and  how  long, 
may  it  be  asked,  would  it  take  to  measure  that 
bar  from  end  to  end,  so  that  the  least  cross- 
section  could  be  obtained  for  the  record  ?  And 
again:  in  actual  experience  it  has  been  fre- 
quently found,  that,  having  obtained  what  is 
supposed  to  be  the  least  cix>ss-section,  the  test- 
piece  may  break  in  a  totally  different  place. 
It  will  be  conceded  that  practical  engineers 
care  very  little  for  test-records  beyond  the  hun- 
dredth's place  of  figures  ;  and  what  the  country 
wants  at  the  present  time,  is  not  so  much  test- 
ing-maciiines  constructed  with  a  theoretical 
refinement  of  accurac}',  as  a  large  number  of 
practical  machines,  so  that  one  may  be  located 
in  every  iron-works  in  the  country,  and  means 
to  carry  on  the  experiments  and  to  obtain 
from  these  machines  a  practical  knowledge  of 
what  America's  constructive  materials  really 
are.  A.  V.  Abbott. 


NEW  METHOD  OF  MOUNTING  REFLEC- 
TORSA 

It  is  well  known  to  all  who  have  given  at- 
tention to  this  subject,  that  the  optical  i^erform- 
ance  of  great  reficcting-telescopes  has  not 
been  proportional  to  their  size,  and  that  the 
mechanical  difilculties  of  keeping  a  large  re- 
flector in  proper  figure  in  different  positions 
have  been  apparently  insurmountable.  A  plan 
of  sui)porting  a  large  mirror,  devised  bj  Mr. 
Henry,  has  been  adopted  in  Paris,  which  it  ii 
hoped  may  obviate  this  difficulty.  It  conmstef 
in  principle,  in  supporting  the  mirror  upon  a 

1  Extracted  from   a  report  to  the  secretary  of  tlM  m 
Improvements  in  aatronoraical  instramenta. 
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second  surface,  ground  to  fit  it  with  accuracy 
when  the  mirror  is  in  proper  shape.  If  the 
mirror  rested  directly  in  contact  with  this  second 
surface,  no  advantage  would  be  gained,  since 
the  backing  itself  would  bend  as  readily  as  the 
mirror.  Therefore  between  the  two  is  inserted 
a  thin  stratum  of  some  elastic  substance.  Mr. 
Henry  has  found  a  fine  sheet  of  flannel  to  give 
tbe  best  results.  The  effect  of  the  sheet  is 
to  diminish  the  flexure  of  the  mirror  by  a 
fVaetion  depending  on  its  stiffness  and  on  the 
elasticity  of  the  flannel.  Theoretically  it  may 
be  considered  imperfect,  because,  in  order  to 
act,  some  stiffness  is  required  in  the  mirror 
itself.  A  perfectly  flexible  mirror  would  bend 
just  as  much  with  the  flannel  as  without  it. 
But  the  flexure  of  the  mirror  can,  it  appears 
to  me^  be  reduced  to  quite  a  small  fraction  of 
its  amount.  Moreover,  I  see  no  iusuperable 
objection  to  the  superposition  of  two  systems 
of  the  kind ;  the  mirror  resting  upon  a  stiff 
disk,  which  is  itself  supiK>rted  upon  a  second 
one.  This  plan  has  been  entirely  successful  in 
the  cases  in  which  it  has  been  applied*  Mir- 
rors up  to  twelve  inches  in  length  show  not  the 
slightest  flexure  when  moved  into  all  practical 
positions.  Unfortunately  it  has  not  yet  been 
tried  with  reflectors  of  a  larger  size. 

Simon  Newcomb. 


AFTER-IMAGES. 

That  one  cannot  well  contribute  to  a  subject  un- 
less he  knows  saiiiethitig  of  its  Htemturcis  illustnited 
afresh  in  a  painstaking  article  by  Mr*  Sydney  Hodges, 
in  the  October  number  of  the  Nineteenth  centuryf 
on  'After-images.*  Mr.  Hodges  has  discovered  for 
himself  the  fact  that  the  after-images  of  bright  objects 
ttPR  in  general  colored,  and  that  they  change  color  as 
they  gradually  fade  away  hi  the  dark  field  of  visinn 
wh*^n  the  eyes  have  been  covered.  He  has  very 
carefully  observed  the  phenomena  in  his  own  case; 
and  iie  comes  to  the  conclusion,  that^  in  all  cases  of 
such  after-images,  **ihe  color  of  the  image  is  pro- 
duced, not  by  the  tint  of  the  object  we  look  at,  but 
by  llie  amount  of  light  thrown  on  the  retina,  either 
by  iho  greater  or  less  intensity  of  light  in  the  object 
itself,  or  by  the  amount  of  time  during  which  one 
Jo<»ks  at  it.-'  This  remarkable  result  Is,  however, 
reached  by  experiments  that  cannot  prove  it:  for  in 
all  of  them  the  conditions  are  too  complex;  namely, 
in  all  the  important  cases,  our  experimenter  observed 
the  bright  object  for  a  comparatively  long  lime  before 
covering  the  eyes»  The  common  theory  of  these 
phenomena,  however,  assumed,  tliat,  after  such  a 
continued  observation,  the  causes  of  the  colors  in 
tbe  afler-tuisge  are  decidedly  complex:  and  their 
complexity  may  be  sxich  as  to  render  a  complete 
explanation  of  the  phenomena  wholly  impossible. 
Therefore  the  only  simple  way  tu  begin  observing 


the  phenomena  is  to  get  instantaneously  produced 
after-images,  and  to  observe  the  order  of  colors  in 
them  as  they  disappear:  for  the  common  theory  is 
substantially,  that,  tbe  separate  nervous  elements, 
wbatever  they  are,  that  respond  to  the  different  wave- 
lengths, or  that  produce,  when  excited,  the  three 
primary  color-sensations,  recover  from  the  after- 
effects of  excitement  with  different  degrees  of  rapid- 
ity, and  again,  if  continuously  excited,  yield  to 
exhaustion  with  various  degrees  of  speed;  so  that 
the  color  of  the  after-image  at  each  Instant,  since  It 
must  depend  on  the  mixture  of  the  different  after- 
effects in  the  different  elements,  must  vary  as  these 
elements  return,  each  at  its  own  rate,  to  the  condi- 
tion of  rest,  and  must  so  depend,  not  only  on  the 
rates  of  recovery  of  each  element,  but  also  upon  the 
degree  of  exhaustion  that  each  element  lias  under- 
gone during  the  time  of  stimulus.  Hence  the  sim- 
plest case  would  be  the  one  where  the  degree  of 
previous  excitement  was  as  nearly  as  possible  equal 
for  the  different  elements,  —  a  case  which  would  be 
realized  best  through  momentary  stimulus.  But  If 
the  stimulus  is  continued  ten  or  twenty  seconds,  then 
the  after-image  wilt  be  further  affected  by  the  rate« 
at  which  the  different  elements  have  tended  to  get 
exhausted;  and  if  these  rates  are  themselves  quite 
different,  as  is  likely,  then  the  afler-imagc  will  be 
determined  In  its  successive  colors,  not  only  by 
the  <lifferent  rates  of  subsidence  of  excitement  in  the 
eletnents,  but  by  the  different  degrees  of  previous 
exhaustion:  and  all  this  may  possibly  so  complicate 
things  as  to  make  the  phenomena  of  the  after-image 
seem  wholly  out  of  relation  to  the  color  of  the  origi- 
nal object.  And  thus  any  such  uniformity  as  our 
author  notices  will  be  of  little  worth,  unless  we  know 
just  the  conditions  of  time  and  illumination,  and 
unless  we  observe  the  results  with  very  many  persons; 
and  even  then  the  facts  may  turn  out  to  he  too  com- 
plex for  us  to  explain,  so  tluvt  no  light  will  be  thrown 
by  them  on  the  theory  of  after-l mages. 

All  this  Mr.  Hodges  could  have  found  stated  or 
implied  in  many  places.  The  phenomena  have  been 
much  observed  and  discussed,  Hclmholtz  gives  Uie 
older  lileraiure  in  §23  of  his  Physiological  optics, 
and  1  lira  self  declares  that  It  is  impossible,  by  reason 
of  the  complexity  of  the  phenomena  of  fatigue,  to 
give  a  complete  explanation  of  these  phases,  Wundt, 
iu  the  PhytdolOifUche  psychologies  while  not  agree- 
ing as  to  the  theory  with  Helmholtz,  still  holds  to 
an  explanation  somewhat  analogous;  and  he  consid- 
ers, that,  to  avoid  confusion,  one  must  clearly  sepa- 
rate the  cases  of  instantaneous  stimulation  from  the 
more  complex  ones,  in  which,  as  he  implies,  fatigue 
and  other  causes  may  affect  the  phenomena  {Op,  ciLt 
bd.  i,,  p,  438,  of  2d  ed.).  But  of  such  separation 
our  author  is  ignoratit,  and  confuses  all  the  phenom- 
ena in  one  mass  together;  so  that  observations  that 
niiglit  eafily  have  been  made  really  valuable  for  the 
theory  cannot  well  be  used  in  their  present  shape  at 
all,  and  can  only  raise  in  the  casual  reader's  mind 
a  false  hope  that  a  law  has  been  found,  when,  in  fact, 
as  it  Is  stated,  the  supposed  law  of  our  author  is 
false,  and  Is  at  once  contradicted  by  the  observation, 
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added  by  himself  in  a  footnote,  that  the  "solar 
spectrum  does  produce  the  complementary  colors  in 
the  after-image."  For  if  the  ao  confidently  pro- 
claimed law  did  not  turn  out  true  for  saturated  col- 
ors, the  simplest  of  all  perceptions  of  color,  why  did 
not  our  author  suspect  that  he  was  on  dangerous 
ground  ?  As  for  the  rest  of  his  article,  it  is  really  no 
contribution  to  science,  but  contains  an  effort  to  re- 
fute the  doctrine  of  fatigue  in  favor  of  some  quite 
unintelligible  explanation  of  after-pictures,  and  to 
edify  the  reader  by  general  reflections. 

We  are  far  from  being  fully  persuaded  of  the  truth 
of  the  common  theory,  and  have  nothing  ourselves 
to  add  to  the  discussion  of  the  subject,  save  the 
present  note  of  warning  to  solitary  observers  of  men- 
tal phenomena.  Let  us  all  observe,  by  all  means, 
and  independently;  but  let  us  know  what  other  peo- 
ple have  said,  or  at  least  what  the  greatest  men  have 
said.  Mr.  Hodges  is  actually  capable  of  believing 
and  saying,  at  the  outset  of  his  article,  such  words  as 
these:  **  I  should  add,  that  brief  references  to  after- 
images with  closed  eyes  may  be  found  in  Helmholtz*s 
great  work  on  Physiological  optics,  in  Dr.  Foster's 
Text-book  of  physiology,  and  in  a  few  other  works; 
but  the  fact  that  neither  of  them  contains  any  de- 
tailed experiments  (?)  such  as  I  am  about  to  describe, 
induces  me  to  hope,"  etc.  And  this  Mr.  Hodges 
could  write,  presumably  with  Helmholtz's  book,  §  23 
and  all,  before  him.  What  he  is  about  to  describe 
we  have  indicated.  He  looked  at  a  window,  and 
then  covered  his  eyes ;  afterwards  he  tried  the  sun, 
colored  cards,  etc.;  then  he  asked  two  or  three  people 
to  try  similar  experiments;  and  then  he  wrote  his 
article.  And  now  who  shall  say  that  every  intelli- 
gent man  understands  how  to  use  even  the  best- 
known  and  best-arranged  books  ?  And  why  should 
the  pages  of  the  Nineteenth  century  be  thus  occu- 
pied ?  JOSIAH  ROYCE. 


LAKES   OF  THE   GREAT  BASIN. 

As  the  geological  observations  given  in  a  recent 
paper  by  Prof.  E.  1).  Cope  *  relate  to  a  region  some- 
what familiar  to  me,  I  venture  to  offer  the  following 
comments. 

Under  the  heading  of  *  Preliminary  observations' 
it  is  stated  that  the  geologists  of  the  Fortieth-parallel 
survey  have  shown  that  Lake  Bonneville  existed 
during  tertiary  time.  It  must  be  known  to  every 
one,  however,  who  has  read  vol.  i.  of  the  reports  of 
the  survey  mentioned,  that  this  lake  is  there  classed 
as  quaternary:  it  has  been  so  regarded  by  all  geolo- 
gists who  have  made  any  considerable  study  of  the 
surface  geology  of  Utah.  Lake  Lahontan  is  sup- 
posed, with  good  reason,  to  have  been  contempora- 
neous with  Lake  Bonneville,  and  therefore  also  of 
quaternary  age.  Recent  observations  tend  to  prove 
that  the  last  great  rise  of  these  lakes  was  later  than 
the  greatest  extension  of  the  Sierra-Nevada  glaciers, 

*  On  the  flvhes  bf  the  recent  and  pliocene  lakes  of  the  wcfltern 
part  of  the  Great  Basin,  and  of  the  Idaho  pliocene  lake  (Proc. 
acad.  nal,  «c.  Philad.,  June,  1883). 


and  perhaps  synchronous  with  the  Champlain  epoch 
of  the  Atlantic  coast. 

Lake  Bonneville  was  not  named  by  the  geologists 
of  the  Fortieth-parallel  survey,  as  stated  by  Professor 
Cope,  but  was  first  so  designated  by  Mr.  Gilbert.^ 

The  list  of  lakes  given  as  now  existing  in  the 
Lahontan  basin  should  also  include  Honey  Lake, 
California,  as  the  valley  in  which  it  occurs  formed  a 
bay  of  the  old  lake  witli  over  three  hundred  feet  of 
water.  A  map,  sliowing  the  outline  of  Lake  Lahon- 
ten  as  recently  determined,  will  appear  in  the  third 
annual  report  of  the  U.  S.  geological  survey. 

The  prediction  "  that  it  will  be  shown  that  a  third 
lake  existed  in  Oregon,  north  of  the  supposed  north- 
em  boundary  of  Lake  Lahontan,"  has  proved  correct 
only  in  part.  A  geological  reconnoissance  conducted 
bv  mvself  jn  this  region  in  the  spring  of  1882  has 
shown  that  the  Great  Basin,  north  of  the  hydrographic 
rim  of  Lake  Lahontan,  was  divided  during  quateiv 
nary  time  into  not  less  than  ten  Independent  hydro- 
graphic  areas,  each  of  which  held  a  lake  of  small 
size,  as  compared  with  Bonneville  and  Lahontan. 

The  statement  that  *'the  lakes  of  the  Great  Bashi 
in  Nevada  and  Oregon  diminish  in  alkalinity  as  we 
approach  the  Sierra  Nevada  Mountains,"  meets  with 
a  notable  exception  in  Moro  Lake,  California,  which 
lies  at  the  immediate  base  of  the  highest  portion  of 
the  mountains,  but  is  yet,  according  to  an  analysis  of 
iU  water  made  for  me  by  Dr.  F.  W.  Taylor,  far  more 
alkaline  than  any  of  the  lakes  of  the  Lahontan  basin, 
excepting  the  soda-ponds  at  Ragtown,  Nev. 

Professor  Cope  also  says,  that  "  the  lakes  most  re- 
mote from  the  mountains  are  not  inhabited  by  fish, 
their  only  animal  population  being  Crustacea  and  the 
larvae  of  insects."  That  this  conclusion  is  too  broad 
is  illustrated  by  the  life  of  Humboldt  Lake,  which  is 
inhabited  by  both  fish  and  mollusks,  and  also  that  of 
Ruby  and  Franklin  lakes,  situated  still  farther  east- 
ward, which  abound  in  moUuscan  life.  That  the 
freshness  of  lakes,  and  consequently  their  inhabita- 
bility  by  fishes  and  mollusks,  do  not  depend  on  their 
relation  to  mountains,  or  even  on  the  existence  of  an 
outlet,  can  be  shown  by  numerous  examples  in  the 
Great  Basin.  The  only  explanation  of  the  apparent 
anomaly  of  an  enclosed  lake  of  comparative  freshness 
(with  less  than  one  per  cent  of  saline  matter  in  solu- 
tion) in  the  nearly  desiccated  basin  of  a  far  larger 
lake,  which  never  overflowed,  has  been  suggested  by 
Mr.  Gilbert.2  His  hypothesis  is,  that  such  lakes  owe 
their  freshness  to  complete  desiccation  and  the  burial 
of  the  precipitated  salts  beneath  plaza  deposits. 
When  water  re-occupies  such  a  basin,  the  imprisoned 
salts  may  not  be  redissolved.  It  is  evident  that  this 
process  might  take  place  in  any  part  of  an  arid  reg:ion 
like  the  Great  Basin,  whether  it  be  near  or  remote 
from  mountain  ranges. 

The  locality  mentioned  on  p.  137  as  having  fur- 
nished fossil  remains  is  included  within  the  still  dis- 
tinct beach-lines  of  an  ancient  lake  which  once  filled 
the  Christmas  Lake  and  Silver  Lake  valleys.  The 
shells  collected  at  this  locality  bv  mvself  hfcV  ' 

»  Wheeler  Burvey,  vol.  III.  pp.  88,  89. 

«  Second  ann.  rep.  of  U.  S.  geol.  Burv.,  p.  177. 
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umminecl  by  Mr.  R  Ellsworth  Call»  who  ret>orts  the 
following  species:  Apiiaerliim  <ientalun)  Uaideniiinf 
Itum  ultraiiioDtaimm  Prime,  HcHsotna  Lrivolvis 
Gnuaulus    vermlcularis    Gould,     Limiiophysa 

ttlimoldes  Lc&,  Caniifeac  Newberryi  Lea,  VaJvaU 
Wrens  Tryou, 

The  mingling  of  the  hlacltened  and  mineralized 
hones  of  horses,  camels,  elephanta^  cdentatea,  etc, 
wlUi  tht!  sheila  enumerated  above,  presents  a  puzzling 
ijMiociation  of  extinct  tertiary  (?)  mammals  with  quan- 
Itiies  of  shells  of  living  species^  which  we  had  hoped 
fffeOtbBor  Cope*s  studies  would  elucidate. 

Ulli  presence  of  *  worked  flints/  mingled  with  the 
fosuU  bones,  is  a  matter  of  but  little  significance;  as 
the  bones  occur  on  the  surface,  and  might  have  had 
arrow-heads,  etc.,  scattered  among  them  at  a  very 
recent  date.  There  Is  no  evidence  that  the  fossil 
animals,  and  the  people  who  chipped  the  flints,  were 
con  temporaneous. 

The  valley  of  the  Warner  Lakes  Is  referred  to  as  a 
*  fractured  anticlinal/  Agaiti,  the  same  expression  is 
used  in  describing  Silver  Lake.  We  believe,  how- 
ever, that  geologists  familiar  witli  the  progress  of  ex- 
|>loratton  In  the  Far  West  during  the  past  ten  year« 
would  class  these  basins  as  monoclinal  valleys,  of 
the  Great  Basin  type.^  The  Warner  valley  has  a 
profound  fault  along  both  the  eastern  and  western 
borvIerB,  and  is  enclosed  to  a  great  extent  by  Idty 
faultrscarps. 

The  Aberi  Lake  basin  aho  owes  its  fonnallon  to 
displacemt^nts.  The  lake  occurs  at  the  base  of  a  great 
fcult-*carp,  forming  ii  cliff  two  thousand  feet  high, 
itod  covers  the  depressed  edge  of  a  thrown  l>htck. 

In  the  pfissage  relating  to  Abert  Lake  {p.  13S)»  the 
re%<Jer  is  left  In  doubt  as  to  whether  the  lake,  or  the 
Cliewaucan  River,  abounds  in  trout.  Later,  however, 
three  species  of  fi&h  art?  creditt?d  to  Abert  Lake.  My 
own  experience  has  been,  that  trout  are  abundant 
In  the  river,  and  absent  from  the  lake;  although  they 
perhaps  could  exist  in  the  latter  in  the  imtnediate 
vicinity  of  the  mouth  of  the  Chewaucan  River 
(frontiersmen  who  are  familiar  with  the  lake  say  that 
il  h  uninhabited  by  fish).  During  my  own  exaral- 
nation  I  found  its  waters  swanuing  with  *  brine 
slihmps '  and  the  larvae  of  insects,  but  never  saw  a 
trace  of  piscine  life.  Its  waters  are  strongly  alkaline, 
and  utterly  unfit  for  culinary  purposes.  In  its  phys- 
ical properties  the  water  of  Abert  Lake  resembles 
the  brines  of  Sumner  Lake  (Oregon),  Moro  Lake 
( Calif OrniaK  and  Itie  soda-ponds  (near  Kagtown, 
Nev.),  all  of  which  are  too  strongly  alkalint^  to  be 
tnhablted  by  flshes.  It  is  not  evident  on  what  an* 
thorlty  Professor  Cope  ascribes  a  fish  fauna  to  this 
Ulc«,  a«  on  p.  1:^8  it  is  stated  dialnctly  that  he  did 
not  get  a  near  view  of  it. 

From  a  study  of  the  geographical  distribution  of 
the  flshrs  In  the  lakes  of  the  Great  Basin^  Professor 
Cope  has  found  that  the  larger  fishes  inhabiting  the 
lakm  in  northern  Nevaila  and  south-eastern  Oregon 
&re  dilTerent  from  those  of  the  lakes  of  the  Bonne- 
vllk  ba«lii.     This  is  an  intere>ting  determination;  as 

'  0««  *  Bwiln  Raniic!  ■truotan-,'  GeoU  of  lb«  ITlntab  If  oun. 
talA««  r^wcU,  p*  t«. 


the  former  basins  were  mostly  without  outlets  dur- 
ing the  quaternary,  while  the  latter  became  tributary 
to  the  Columbia. 

The  effect  of  alkalinity  on  the  growtli  of  fishes  has 
been  noted  by  Professor  Cope  to  some  extent,  and  is 
evidently  a  study  that  might  lead  to  interesting  gt^o- 
logical  conclusions.  The  comparison  of  the  faunas 
of  Pyramid  and  Taboe  lakes  would  perhaps  show  the 
effect  of  salhnity  and  alkalinity  on  the  species  of 
fishes  which  probably  inhabit  Iwth  lakes.  Pyramid 
Lake,  it  will  be  remembered,  is  supplied  almost  wholly 
by  the  Truckee  River,  the  outlet  of  Lake  Tahoe. 

Before  concluding  that  ''all  the  species  of  Pyramid 
Lake  are  peculiar  to  it,  excepting  Calostomus  tahoen- 
sis,*^  it  would  be  desirable  to  compare  its  fishes  with 
those  of  Walker  Lake*  As  these  two  lakes  ^n\  quite 
similar  in  chemical  composition,  and  both  occur  In  the 
Labontan  basin,  it  seems  probable  that  their  iibtui* 
dant  faunas  would  be  found  nearly  identical.  One 
species  of  trout,  at  least,  seems  to  the  writer,  from 
superficial  examination,  to  be  common  to  the  two. 

The  second  part  of  Professor  Cope's  paper  is  de- 
voted to  the  description  of  the  fossil  fauna  of  '  Idaho 
Lake/  This  lake  existed  in  eaistem  Oregon  and  wesl^ 
em  and  southern  Idaho  during  pliocene  time.  No 
bo<ly  of  water  represents  it  at  present;  and  the  fish- 
remains  found  in  its  sediments  differ  from  those  of 
the  Oregon  basin,  both  recent  and  fossil.  The  extent 
of  this  ancient  lake  is  not  known.  Its  sediments  are 
named  the  *  Idaho  formation,*  but  no  typical  exposure 
Is  described  or  in  any  way  indicated.  Even  ilie  lo- 
cality at  which  the  foiisll  bones  were  collected  1%  for 
some  unstated  reason,  withheld.  This  method  is  to 
be  regretted;  a%  Professor  Cope  does  not  stand  alone 
in  making  geological  divisions  on  purely  paleo»i to- 
logical  grounds,  without  attemptmg  to  describe  or 
locale  the  formations  named.  If  this  practice  is  per- 
sisted In,  it  can  only  lead  to  confusion. 

Of  the  twenty-two  species  of  fossil  fishes  described, 
eight  are  new.  Besides  these,  the  sediments  of  the 
Idaho  Lake  have  furnished  three  species  of  crawfish 
which  were  reported  by  Professor  Cope  some  years 
since.  The  mollusks,  it  appears,  have  already  been 
described  by  F.  B.  Meek.  Both  the  vertebrate  and 
invertebrate  fossils  of  the  formation  determine  it  to 
be  lacustrine  and  fresh. 

Although  we  have  ventured  to  take  exception  to  a 
number  of  statements  in  the  paper  under  review,  yet 
we  welcome  it  as  adding  materially  to  our  knowledge 
in  a  field  that  had  previously  been  but  little  studied. 

ISRAl^I^  C*   RUSAEIX* 
Wotthfoiton,  D.C. 


THE  DEFINITION    OF   MEAN  SOLAR 
TIMEA 

Thk  proper  definition  of  mean  sular  time  appears 
to  me  a  very  simple  matter,  atid  to  have  nothing 
arbitrary  about  it.  The  mean  sun  is  merely  an 
imaginary  body  which  is  supposed  to  move  uniformly 

1  Papur  by  Prof.  J.  C.  Adftmi  of  Cambridge,  At  the  D«e«inb«r 
mecllngof  Oin  Fioynl  Mironotnioftl  •tksletj.  From  Th*  oh^trva- 
(ctry,  Fcbrunry. 
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in  the  equator  at  such  a  rate  that  the  difference  be- 
tween its  right  ascension  at  any  time,  and  that  of  the 
true  sun,  consists  entirely  of  periodic  terms.  This  dif- 
ference is  called  the  equation  of  time,  which,  there- 
fore, by  its  very  nature,  cannot  contain  any  term 
increasing  indefinitely  with  the  time.  Mean  noon  at 
any  place  is  determined  by  the  transit  of  this  imagi- 
nary body  over  the  meridian  of  the  place,  just  as 
apparent  noon  is  determined  by  the  transit  of  the 
true  sun. 

Thus  mean  time  is  defined  with  reference  to  a 
natural  phenomenon;  viz.,  the  transit  of  the  real  sun 
over  a  given  meridian:  and  we  cannot  have  one 
length  of  a  mean  solar  day  according  to  Bessel,  and 
another  length  according  to  LeVerrier,  any  more 
than  we  can  have  different  lengths  of  the  apparent 
solar  day. 

A  mean  solar  day,  according  to  Mr.  Stone's  theory, 
is  something  totally  different  from  that  above  defined. 
It  has  no  reference  to  the  average  length  of  the  ap- 
parent solar  day,  but  is  purely  artificial  or  conven- 
tional in  character.  Practically,  Mr.  Stone*s  mean 
solar  day  is  the  time  during  which  the  mean  longi- 
tude of  the  sun  increases  by  some  definite  amount. 
Bessel  gives  one  determination  of  this  amount,  and 
LeVerrier  a  different  one:  hence  Mr.  Stone  is  obliged 
to  employ  two  mean  solar  days,  which  are  of  different 
lengths,  according  as  Bessel's  or  LeVerrier's  mean 
motion  of  the  sun  is  used.  On  this  principle,  every 
fresh  investigator  of  the  sun's  motion  would  require  a 
mean  solar  day  peculiar  to  himself.  We  are  tempted 
to  ask,  What  was  the  meaning  of  the  mean  solar  day 
before  Bessel's  time  ? 

The  origin  of  Mr.  Stone's  misapprehension  on  this 
point  seems  to  be  the  following.  In  the  ordinary 
practice  of  an  observatory  it  is  usual  and  convenient 
to  deduce  the  mean  solar  time  from  the  sidereal  time 
supposed  to  be  known,  instead  of  finding  it  by  direct 
observation  of  the  sun.  In  order  that  this  conversion 
of  sidereal  into  mean  solar  time,  however,  may  be 
correctly  performed,  it  is  necessary  to  employ  the 
correct  mean  longitude  of  the  sun  at  the  given  in- 
stant. Any  error  in  the  assumed  mean  longitude 
will  produce  an  equivalent  error  in  the  mean  time 
deduced ;  and,  if  the  sun's  mean  motion  be  incorrectly 
assumed,  the  error  of  time  thus  produced  will  gradu- 
ally accumulate. 

Thus  the  error  of  mean  solar  time  as  deduced  from 
sidereal  lime  by  means  of  Bessel's  formula,  which 
amounted  in  the  year  18G4  to  a  little  more  than  half 
a  second,  has  increased  to  a  little  more  than  six- 
tenths  of  a  second  at  the  present  time.  The  increase 
of  the  error  of  mean  solar  time  in  nineteen  years  is 
in  reality  rather  less  than  eight-hundredth?  of  a 
second,  whereas  Mr.  Stone's  theory  makes  it  amount 
to  twenty-seven  seconds!  In  fact,  the  error,  accord- 
ing to  Mr.  Stone's  theory,  is  about  throe  hundred  and 
sixty-five  times  as  great  as  it  should  be.  The  reason 
is,  that  mean  time  is  measured,  not  by  the  sun's  mean 
motion  in  longitudey  as  Mr.  Stone's  theory  supposes, 
but  by  its  mean  motion  in  hour-angle^  which  is  about 
three  hundred  and  sixty-five  times  as  great;  so  that 
the  error  in  time  produced  by  a  small  error  in  the 


mean  motion  in  longitude  is  only  about  7^7  of  that 
which  would  be  produced  if  the  error  in  time  bore 
the  same  proportion  to  the  time  that  the  error  in  the 
mean  motion  in  longitude  bears  to  this  mean  motion 
itself. 

If  n  denote  the  sun's  mean  motion  in  longitude  in 
a  mean  solar  day,  then  the  ratio  of  the  length  of  a 
mean  solar  to  that  of  a  sidereal  day  is 
360O  +  n  :  860°. 

And  if  n-^  dn  denote  a  slightly  different  deter- 
mination of  the  mean  motion  in  longitude,  this  ratio 
will  be  altered  to 

360°  +  n  4-  (l»i:860o. 
Hence  the  measure  of  the  sidereal  interval  xorre- 
sponding  to  any  given  number  of  mean  solar  days 
will  be  altered  in  the  ratio  of 

3e0o  +  n  +  dn:  360°  +  n, 

that  is,  since  360^'  is  nearly  equal  to  305  n,  the  sidereal 
measure  of  the  interval  will  be  altered  nearly  in  the 
ratio  of 

^  366n 
instead  of  in  the  ratio  of 

1+^:1, 

n 
as  it  should  be  by  Mr.  Stone's  theory. 

In  conclusion,  we  will  test  Mr.  Stone's  theory  of 
mean  solar  time  by  supposing  an  extreme  case.  Let 
us  imagine  that  the  sun  had  no  motion  in  longitude, 
but,  like  a  fixed  star,  retained  a  constant  position  in 
the  heavens.  On  this  supposition,  mean  solar  time 
would  be  just  as  intelligible  as  it  is  at  present,  and  it 
is  evident  that  the  mean  solar  day  and  the  sidereal 
day  would  become  identical  with  each  other ;  but 
what  would  become  of  mean  solar  time  according  to 
Mr.  Stone's  idea  of  it  ? 


MORPHOLOGY  OF   THE  PELVIS  AND 
LEG. 

Miss  Alice  Johnson,  at  the  suggestion  of  the  late 
F.  M.  Balfour,  has  investigated  the  development  of 
the  pelvic  girdle  and  hind-limb  of  the  chick  {Quart 
Journ,  micr.  sc,  xxiii.  399).  On  the  fourth  day  of 
incubation  the  limb  is  merely  a  local  exaggeration 
of  the  Wolffian  ridge,  consisting,  like  it,  of  a  mass  of 
rounded  mesoblastic  cells  crowded  together.  The 
first  trace  of  the  skeletal  parts  appears  on  the  fifth 
day;  the  mesoblastic  tissue  of  the  axis  of  the  limb 
becoming  more  condensed,  and,  by  the  seventh  day, 
converted  into  recognizable  cartilage.  Ossification 
begins  very  late.  The  entire  skeletal  anlage  of  the 
girdle  and  limb  is  at  first  continuous,  making  a  T,  of 
which  the  stem  represents  the  limb,  and  the  croa 
the  girdle  running  dorsoventrally.  The  pelvic  cudag^ 
soon  expands,  above  the  centrally  placed  acetatNilar 
region,  into  a  broad  plate,  the  ileum;  below,  and  in 
front,  into  the  narrow  pubis.  A  little  later  the  ]Pmi. 
tineal  process  grows  out  in  front  from  the  upper ; 
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of  the  pnbU,  and  the  ischhini  app^^rs  behind  as  a 
downward  cxpanston  below  the  acetabulum.  The 
further  change  conaists  chiefly  in  the  expansion  of 
the  Ileum,  and  in  the  growih  of  the  pubis  and  is- 
chium; which  Iwt  two  become  inclined  backward, 
and  acquire  a  considerable  posterior  prolongation. 
Dunug  these  changea  the  pelvis  passes  through  a 
tuge  which  is  permanent  in  Apteryx.  The  division 
of  the  primitive  anlage  into  the  skeletal  parts  is  pro- 
duced by  the  known  histulogical  clianges  at  the  joints^ 
The  author  thinks  that  Hofmann*s  *  tjpipubis '  ( NederL 
arch,  zo(yt.,  \\\,}  is  the  true  pubis,  and  his  *  pubis'  in 
reptiles  a  process  of  the  ischium.  She  also  corrects 
Bome  errors  of  Bunge. 

These  observations  throw  much  light  on  the  homol- 
ogies of  the  pubis,  of  whicli  tlie  pectineal  process  is 
a  brancli,  so  that  the  pubis  is  birfimons.  A  compari- 
son of  tlie  bird  with  mammals  (in  which  Ibe  pectineal 
process  is  often  reduced,  and  snnje times  absent)  and 
dinosaurs  at  once  determines  tlie  homologies  of  the 
pttbla  in  these  forms*  In  reptiles  the  pubis  has  also 
two  branches,  —  the  main  body  of  the  pubis;  and  the 


detail  with  Baur's  {MorphoL  jahrb.^  viii.)r  we^there- 
fore  note  merely  the  presence  of  five  metacarpals, 
and  the  failure  to  find  a  separate  origin  for  the 
intermedfum;  but^  in  opposition  to  Morse,  she  is  in- 
clined to  concur  with  Baur  in  describing  the  ascend^ 
ing  process  of  the  astragalus  a^  an  outgrowth  from 
the  tibiale.  Morse's  conclnsioD  may  be  due  to  hla 
having  studied  diflferent  birds  (aquatic  species).  1% 
is  a  pleasure  to  praise  this  excellent  paper. 

C.    S.    MiNOT. 
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posterior  ramus  lateralis,  which  may  be  wanting, 
howevi-r,  as  is  the  case  with  crocodiles.  After  dis- 
cussion  of  tlie  subject,  the  writer  concludes,  we  think 
rightly,  Ihat  the  so-called  pubis  of  reptiles  is  homolo- 
»uswilh  the  pectineal  process,  and  the  lateral  ramus 
Dmologons  with  the  pubis  of  higher  forms,  Tlie 
homologies  are  given  In  the  following  table,  and 
differ,  it  will  be  seen,  very  widely  from  those  cur- 
rent:— 


Reptile*. 


DlnoBttur*. 


1.  Pobli, 


Pubit 


Embryo  bird. 


Afitfrior 
brunch  of 
pubis. 


2.  rrcco»»iii»i  Ptwtpubf*    I  Poitcrlor 
|at«niUiJ     (MWnb)J     brnncb. 


Bird*, 


Pccllneal 
proceM. 


Pabii. 


Munnuiti. 


PectlAMl 


Publi. 


MIsf  Johnson  also  investigated  the  development  of 
Uie  llrnb.     Her  observations  agree  in  almost  every 


RECENT    WORK  ON  BRACHfOPODS. 

The  important  t bough  rather  fragmentary  obser- 
valions  of  Kovalevskt  on  the  development  of  the 
brachiopods  hiive  long  reraahied  sealed  in  their  ori- 
ginal Rusniau  from  western  naturalists,  who  have  only 
had  accesa  to  more  or  less  incomplete  synopses  of  the 
original,  MM.  Oehiort  and  Deniker  have  prepared 
for  the  latest  volume  of  the  Archices  de  zoohuh  ex- 
pirimeniale  a  careful  analysis  of  the  paper  in  ques- 
tion, illustrated  by  rough  but  sufficiently  clear  fit^ures 
reproduced  from  the  original.  The  result  is 
a  paper  of  some  twenty  pages,  wljicb  may 
be  obtained  separately,  and  will  have  a  value 
for  all  biologists,  whatever  their  position  as 
to  the  author**  theories. 

In  a  note  on  Terebratula  (Centronella) 
Guerangeri,  M,  Oehlert.  signaliies  the  exist- 
ence of  two  or  three  foiins  of  tbis  genus  in 
the  Devonian  of  Europe,  He  discusses  the 
relations  of  Centronella,  Leptocoelia,  and 
Ren^sellaeria,  and  concludes  that  they  prob- 
ably represent  an  arrested  development, 
which  would,  if  carried  out,  brbig  them  into 
relations  with  Waldhelmiai  and  that  they 
should  be  referred  to  the  same  sub-family. 
The  absence  of  pu  net  at  ion  in  the  test  is 
referred  to  metamorphism,  as  in  C,  Gue- 
rangeri all  stages  were  discovered,  from  im- 
punctate  to  ct>mpletely  punctate, 

Tbe  same  author^  in  the  BuUetin  de  la 
Hociett^  g4ohtjique  de  France^  discusses  the 
Devonian  Chonetes  of  western  France,  where  four 
species  are  found  In  the  grauwackc  and  calcaire  beds, 
but  are  absent  in  tbe  grits.  One  of  the  species,  C. 
tenuicostata,  is  new,  and  all  are  figured;  while  the 
characteristics  of  the  genus  are  thoroughly  re- 
viewed, 

In  the  same  publication  the  author  describes  two 
new  species  of  Acroculia  from  tbe  lower  Devonian 
of  Mayeime,  reviews  the  genus,  and  shows  that  the 
prior  name  of  Platyceras  Conrad,  being  doubly  pre- 
occupied in  insects,  must  give  way  to  Acroculia, 

Lingula  Norwoodi,  from  the  Cincinnati  limestone, 
is  redescribed  and  figured  by  U.  P.  James  in  the  CVn- 
cinnalijmirnal  of  ttatnmt  history, 

Glottidia  pyramidata  Siimpson  has  been  found  by 
Ilenipbill  in  South  Florida,  considerably  extending 
its  range,  and  leading  to  tbe  suspicion  that  G,  antil- 
larum  Reeve,  described  from  the  West  Indies,  may 
be  identical  with  it. 

w*  n.  dall. 
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THE    AMERICAN    INSTITUTE    OF 
MINING-ENGINEERS, 

TuE  winter  meeting  was  held  at  Cincinnati,  Feb. 
19-22,  and  was  not  so  numerously  attended  as  usual 
by  reason  of  the  flood  in  the  Ohio,  which  had  so  in- 
terfered with  railroad  travel  during  the  preceding 
week  as  to  keep  many  at  home  who  liad  expected  to 
be  present. 

At  the  first  session,  on  the  evening  of  Tuesday, 
Feb.  19,  the  institute  was  cordially  welcomed  to  Cin- 
cinnati by  representatives  of  the  city  authorities,  of 
the  citizens,  of  the  university,  of  the  Ohio  mechanics* 
institute,  and  of  other  organizations. 

Mr.  Robert  W.  Hunt  of  Troy,  N.  Y.,  president  of  the 
institute,  returned  thauks  in  behalf  of  his  fellow- 
members.  The  remainder  of  the  evening  was  occu- 
pied by  Mr.  Arthur  V.  Abbott  of  New- York  City, 
who  delivered  a  lecture  on  physical  tests  of  metals, 
in  which  he  gave  a  lucid  description  of  tlie  Fairbanks 
automatic  testing-machine  at  New  York.  Diagrams 
of  the  various  parts  of  the  machine  were  thrown 
upon  the  screen,  including  representations  of  the 
novel  contrivances  employed  for  the  automatic  regis- 
tration of  stresses  and  strains,  as  well  as  some  of  the 
autographic  sheets,  which  showed  how  the  ultimate 
tensile  strength  of  short  bars  differs  from  that  of 
longer  ones  of  the  same  material  and  same  cross-sec- 
tion. The  machine  has  a  capacity  of  two  hundred 
thousand  pounds  for  either  kind  of  stress,  —  tension, 
compression,  torsion,  etc.  (see  p.  312). 

The  session  of  Feb.  20  was  opened  with  a  paper 
by  Mr.  Magnus  Troilius  of  the  Mid  vale  steel- works, 
Philadelphia,  describing  and  advocating  the  bromide 
process  for  determining  the  sulphur  in  steel;  and  this 
was  followed  by  a  supplementary  paper,  by  the  same 
author,  giving  tables  for  facilitating  the  heat-calcu- 
lations of  furnace-gases  containing  CO^,  CO,  CH^, 
EI,  and  N. 

The  next  paper,  by  Mr.  George  C.  Stone  of  Newark, 
N.J.,  was  on  further  determinations  of  manganese 
in  Spiegel,  being  a  continuation  of  a  paper  presented 
at  the  Troy  meeting,  in  which  the  results  of  many 
analyses  of  spiegel  by  different  chemists  were  tabu- 
lated, and  the  comparative  value  of  the  chemical 
processes  employed  was  discussed. 

The  next  paper  read  was  by  Dr.  T.  Storry  Hunt 
of  Montreal,  on  the  apatite  deposits  of  Canada,  their 
distribution,  richness,  and  value,  the  amount  at  pres- 
ent annually  exported,  the  economic  conditions  for 
mining  it,  etc. 

Mr.  Nelson  W.  Perry  of  Cincinnati  exhibited  spe- 
cimens of  a  new  mineral  discovered  by  him  near 
Ramos,  San  Luis  Potosi,  Mex.,  for  which  he  pro- 
posed the  name  ramosite.  Its  hardness  is  nine  in 
the  scale,  being  next  to  the  diamond;  its  color,  black; 
its  specific  gravity,  0.8;^.  Mr.  Perry  also  exhibited 
crystals  of  topaz  found  in  Mexico,  some  of  which 
were  as  much  as  an  inch  in  diameter,  occurring  in 
the  unusual  matrix,  trachyte. 

After  a  paper  by  Mr.  Frank  Firmstone  of  Easton, 
Penn.,  on  incrustations  in  pig-iron,  a  report  was  made 
by  Dr.  Thomas  Egleston  of  the  Columbia  school  of 


mines,  New  York,  on  the  bill  now  pending  before  Con- 
gress to  re-establish  a  commission  for  testing  the 
strength  and  other  properties  of  iron,  steel,  and  other 
materials  of  construction.  He  earnestly  disclaimed 
any  intention  of  interfering  in  any  manner  with  the 
use  of  the  Emory  testing-machine  at  Watertown 
(built  by  the  last  commission),  or  of  having  it  re- 
moved to  any  other  locality,  and  urged  that  all  legiti- 
mate influence  be  brought  to  bear  to  have  the  bill 
passed. 

In  an  elaborate  paper  by  Mr.  S.  Stoltz  of  Pitts- 
burg, Penn.,  on  coal-washing,  elevating  and  convey- 
ing machinery,  the  plant  employed  by  him  in  handling 
soft  coal  was  explained  in  detail  by  Uie  aid  of  numer- 
ous diagrams. 

Professor  Lord,  of  the  Ohio  state  university,  Colum- 
bus, gave  the  results  of  analyses  of  certain  Ohio  clays. 

A  paper  by  Mr.  Joseph  H.  Harris  of  Philadelphia, 
on  tlie  benefit  fund  of  the  Lehigh  coal  and  naviga- 
tion company,  gave  a  r^aumi  of  this  and  various  other 
forms  of  life  and  accident  insurance  for  the  benefit  of 
miners,  and  compared  the  usefulness  of  the  different 
plans  which  have  been  adopted  in  Pennsylvania;  it 
being  a  matter  of  extreme  diflSculty  and  delicacy 
to  arrange  a  plan  which  works  well,  in  face  of  the 
strained  relations  often  existing  between  the  miners 
and  their  employers. 

The  session  of  Feb.  21  was  opened  with  a  lec- 
ture by  Dr.  A.  A.  Springer  of  Cincinnati,  on  torsion, 
illustrated  by  diagrams.  He  was  followed  by  Prof. 
William  L.  Dudley  of  Cincinnati,  who  explained 
somewhat  minutely  the  new  process  of  electroplating 
with  iridium,  and  exhibited  specimens  of  articles  so 
plated. 

A  paper  by  Mr.  Pedro  G.  Salom  of  Thuriow,  Penn., 
giving  the  results  of  the  analyses  and  tests  of  steel 
used  in  the  U.  S.  cruisers  now  building  at  Chester, 
Penn.,  was,  by  reason  of  the  important  and  remarka- 
ble results  obtained,  made  the  special  order  for  the 
next  meeting  of  the  institute. 

The  officers  elected  at  this  meeting  were:  — 

President,  James  C.  Bayless,  New-York  City; 
vice-presidents,  Eckley  B.  Coxe  (Dufton,  Penn.), 
Thomas  Egleston  (New  York),  Edwin  C.  Pechlur 
(Cleveland);  managers,  Edward  S.  Cook  (Pottstown, 
Penn.),  Frank  Firmstone  (Easton,  Penn.),  C.  W. 
Maynard  (New  York);  treasurer,  T.  D.  Rand,  Phila- 
delphia; secretary,  Rossiter  W.  Raymond,  New  York; 
scrutineers,  S.  T.  Williams,  J.  T.  Lewis. 

The  annual  report  of  the  secretary  showed  a  total 
membership  of  1,.^41,  which  was  largely  increased 
at  this  meeting. 

The  meeting  was  a  success,  not  only  in  a  pro- 
fessional and  scientific  way,  but  socially  as  welL 
The  institute  invited  its  Cincinnati  friends  to  dinner 
at  the  Grand  Hotel  on  Wednesday  evening;  Mr.  and 
Mrs.  T.  R.  AUliich  entertained  the  institute,  at  their 
residence  on  Mount  Auburn,  on  Thursday  evening; 
the  Southern  railway  provided  an  excursion  to  the 
high  bridge  over  the  Kentucky  River,  with  special 
train  of  Pullman  cars,  and  lunch,  on  Friday;  and  thft 
institute  was  invited  to  attend  the  opera  feiUval  to 
hear  Nilsson  on  Friday  evening. 
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GEOLOGT  OF  THE   GRAND  CANOi"^, 

Tertiary  history  of  the  Grand  Canon  district.  By 
Clarexcb  E*  Duttok.  (Monographs  U.S.  geo- 
logical survey,  ti.)  Washing^fcon^  Government 
printing-office,  1882,  264  p.,  42  pL  4°.  Atltis. 
23  5h.>. 

Tiiia  work  is  the  second  in  numerical  order, 
though  the  first  iu  date  of  i>ahlication,  of  the 
monographs  of  the  U.  8*  geological  sur\'ej. 
It  is  not  a  geological  re[K)rt  in  the  generally 
accepted  sense  of  the  term,  but  deals  strictly 
with  the  physical  problems  displayed  b}^  the 
Grand  Canon  district,  and,  as  its  title  indi- 
cates, principally  with  that  part  of  its  history 
embraced  in  the  tertiary  period,  of  which  the 
distinguishing  feature  in  this  region  is  denuda- 
tion on  a  stupendous  scale. 

The  first  geological  exploration  of  the  Grand 
Canon  of  the  Colorado  is  due  to  Jlajor  Powell  ; 
and  for  several  years  his  name  was  closely  asso- 
ciated with  the  progress  of  discovery  in  this 
field.  Finding  himself,  however,  unable  to 
continue  the  work,  it  was  delegated  to  Cupt. 
Dutton,  who  had  already  become  familiar  witli 
some  parts  of  the  district ;  and  the  present  mon- 
ograph is  the  best  possible  evidence  that  Major 
Powell  has  found  no  unworthy  successor  in  his 
investigations. 

Cfli>r.  Dutton  writes  as  one  in  love  with  his 
subject;  and  it  would  indeed  be  surprising  if 
any  geologist  who  has  had  the  privilege  of 
studying  this  region  were  otherwise  than  en- 
thusiastic in  regard  to  it.  A  large  part  of  the 
western  territory  is  such  that  the  geologist  who 
rnns  may  read  ;  that  even  from  the  windows 
of  the  railway  more  facts  nuiy  be  gleaned  in  a 
day* 8  journey  than  could  be  certainly  arrived 
at  by  months  of  study  in  a  wooded  country, 
or  one  mantled  by  the  northern  drift.  In  ad- 
dition to  Ihciie  advantages,  common  to  vast 
Iracts,  the  Grand  Canon  presents  the  most 
striking  river- section  in  Araenca,  and  perhaps 
in  the  world.  In  such  a  field  a  more  complete 
knowledge  of  the  problem  is  possible,  and  a 
closer  and  more  logical  method  in  its  treatment 
admissible,  than  elsewhere,  —  circumstances 
fully  taken  advantage  of  in  the  present  report. 

The  high  plateaus  of  southern  Utah  descend 
to  the  south  in  a  succession  of  gigantic  ter- 
races, coniijosefl  in  succession  of  tlie  eocene, 
cretaceous,  triassic,  and  Permian  formations, 
till  the  summit  of  the  carboniferous  is  eventu- 
ally reached.  This  forms  a  wide  platform,  with 
some  approach  to  regularity  of  surface,  but 
drops  at  lengtli  in  an  escarpment  of  great  cliffs 
to  the  desert  and  sierra  regions  of  the  farther 
south  and  west.     The  terrace  country  has  a 


width  of  from  thirty  to  forty  miles,  with  a 
length  of  about  one  hundred,  and  forms,  as  it 
were,  a  giant  stairway,  leading  down  from  the 
high  plateaus,  with  an  elevation  of  over  tea 
thousand  feet,  to  the  carbonifero«5  platform, 
five  thousand  feet  or  more  lower.  The  whole 
rock  series  has  a  preponderant  northward  dip  of 
an  extremely  regular  character,  whicli  seldom 
exceeds  two  degrees,  and  is  generally  less  than 
one  degree,  in  amount.  The  carboniferous  sur- 
face presents  a  corresponding  light  slope  from 
south  to  north  ;  and  tlie  strata  are  traversed  by  a 
scries  of  faults  and  congenetic  monoclinal  flex- 
ures, running  in  north  and  south  courses,  but 
showing  a  convexity  toward  the  west.  These 
define  the  several  minor  plateaus  which  diver- 
sity the  surface ;  but  tlie  region,  as  a  whole,  is 
characterized  by  the  proximate  horizontality 
and  undisturbed  condition  of  its  rocks,  and  is 
in  marked  contrast  to  the  turmoil  of  flexed 
beds  found  in  the  adjacent  sierra  country* 
Across  the  carboniferous  platform,  in  a  gen- 
eral south-westward  course,  the  great  canon 
has  been  cut,  —  a  vast  chasm,  with  a  total  length 
of  ahout  two  bnndred  miles,  a  depth  of  from  five 
thousand  to  six  thousand  feet,  and  a  width  of 
from  five  to  twelve  miles. 

The  history  of  the  canon  district,  from  the 
later  paleozoic  to  the  present  day,  is  naturally 
divided  into  two  widely  contrasted  periods  ;  the 
first  extending  from  early  carboniferous  time 
into  the  eocene,  having  been  one  of  steady, 
conformable  deposition,  bed  succeeding  bed, 
till  a  Ihickness  of  about  fourteen  thousand  feet 
was  accumulated.  To  this  succeeded  a  period 
of  continuous  erosion,  during  which  an  average 
thickness  of  ten  thousand  feet  of  the  strata  was 
removed  from  a  large  part  of  the  surface. 

Though  rather  heterogeneous  in  character 
as  compared  among  themselves,  the  beds  of  the 
Grand  Canon  region  in  general  closely  resem- 
ble those  representing  the  same  horizons  in 
other  parts  of  the  west.  The  archacan  and 
other  basal  rocks,  not  throwing  any  light  in  the 
physical  problem  proposed  in  the  monograph, 
are  merely  mentioned.  The  carboniferous, 
broadly  viewe<l,  may  be  characterized  as  chiefly 
limestone ;  and  the  conditions  of  a  somewhat 
deep  sea  at  the  time  of  its  formation  are  im- 
plied. The  Permian  and  triassic  are  mainly 
represented  by  sandstones,  which  frecpiently 
display  cross-bedding,  and  denote  that  the 
water  at  the  time  of  their  deposition  was  con- 
tinuously shallow.  In  the  cretaceous,  argilla- 
ceous and  marly  rocks  become  more  abundant ; 
and  the  occurrence  of  coals  and  carbonaceous 
layers  throughout,  shows  that  portions  of  the 
region  became  land-surfaces  from  time  to  time. 
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This  |)eriod  elosrfl  riruirl  imporlantdij^ttirbaDces  ; 
B,  in  neigbborifig  clistricts,  tlie  succeeding  beds 
lire  occfisionally  found  to  rest  directly  on  the 
Jum-tri«s,  or  basset  edges  of  the  cretaceous* 
Asa  result  of  these  movements,  a  great  eocene 
lake  was  formed,  which  appears  to  liave  been 
not  far  above  Ihc  sea-leveh  and  to  have  out- 
flowed iiouthwfttrL  The  change  from  salt  to 
fk^sh  water  eondilious  i.s  quite  sudden*  During 
tho  uoccne  period  litis  lake  gradually  slirank 
hack,  and  finally  disappeared  to  the  north, 
near  the  ba,se  of  the  Uinta  Mountains,  where 
alone  the  later  eocene  dejiosits  are  found. 

The  author  finds  a  little  diilicuUy  in  explain- 
ing the  great  horizontal  similarity  in  character 
of  the  materials  laid  down  duriug  the  later 
perlofls  in  a  wide  expanse  of  water  so  persist- 
ently shallow.  It  is  suggested,  however,  that 
the  very  shallowness  of  the  sea  or  lake  may, 
hy  insuring  a  constant  sectional  areii,  have  re- 
sulted in  maintaining  the  velocity,  and  conse- 
quent transiwrting- power,  of  any  currents  which 
existed.  The  continuance  of  shallow- water 
conditions  also  proves  that  the  profound  sub- 
sitience  required  by  the  volume  of  the  sedi- 
ments was  not  acquired  suddenly,  but  that  the 
two  increased  pari  ^xi^'^^ti. 

With  the  eocene  the  immensely*  prolonge<l 
periotl  of  subsidence  came  to  an  end,  and  ele- 
vation —  shown  to  have  been  somewhat  spas- 
TOodic  —  and  consequent  erosion  began.  It 
is  found  l»y  reducing  the  faults  and  flexures 
of  the  region,  and  taking  into  consideration 
the  thickness  of  the  beds,  that  at  this  time  the 
carboniferous  must  have  lain  over  considera- 
ble areas,  at  a  depth  of  from  ten  thousand  to 
twelve  thousand  feet  )>elow  the  level  of  the  sea  ; 
and  it  is  interesting  to  remark  in  passing,  that 
no  great  degree  of  alteration  appears  to  have 
resulted  from  this  deep  burial  in  the  earth^s 
cnifit.  The  present  altitudes  of  the  |)lateaus 
mark  tlje  diflTerence  between  the  amount  of  the 
Bueceeding  uplift  and  that  of  denudation  ;  and 
it  is  shown  that  the  total  movement  in  eleva- 
tion has  been  in  different  places  from  twelve 
thousan<l  to  eighteen  thxnisnnd  feet. 

The  '  great  erosion/  as  ViqA.  Dniton  names 
the  second  period  of  the  history,  began  at  the 
time  of  the  drainage  of  the  eocene  lake,  of 
which  there  is  good  reason  to  believe  the 
Clolorado  still  marks  the  position  of  the  deep- 
tst  portion.  The  immutable  permanence  in 
position  of  the  channels  of  the  Colorado  and 
its  main  tributancB,  and  the  fact  that  they 
have  Inien  alilc  thus  to  maintain  their  original 
courses  in  o[)position  to  the  su|ierinj posed  norlh- 
fvard  dip  of  the  beds,  is  oue  of  the  most  strik- 
ing facts   brought   out   in   the   study  of  this 


district,  being,  in  fact,  that  which  has  been  most 
influential  in  impressing  it  with  its  peculiar 
features.  In  the  latter  part  of  the  eocene,  and 
in  the  mioeene,  great  progress  was  doubtless 
made  in  the  removal  of  the  mesozoic  strata. 
The  i)roce9s  of  elevation  continued,  and  rapid 
corrasion  l>y  numerous  streams  made  steady 
progress  ;  the  Colorado,  at  this  time,  probably 
llowing  in  a  cailan  walled  by  these  mesozoic 
forrnalions,  the  escarpments  of  which  have  now 
retreated  to  the  terrace  district,  fifty  miles  or 
more  to  the  northward.  Tlirough  all  this  lapse 
of  time  we  are,  however,  without  any  very 
precise  data  as  to  the  progress  of  the  erosion  ; 
and  it  is  not  till  a  date  approximately  referred 
to  the  close  of  the  mioeene  that  any  measure 
of  the  waste  accomplished  can  be  arrived  at. 
The  elevation  of  the  district  was  then  for  a 
time  arrested ;  and  the  streams  reached  what 
the  author,  following  Major  Powell,  calls  a 
*  base  level  of  erosion,*  in  which,  with  the  pro- 
duction of  a  uniform  light  gradient,  the  wear 
of  their  channels  clased,  and  denudation  acted 
only  in  reducing  the  prolmlily  rough  and 
irregtilar  features  of  the  neighboring  country 
to  an  approximate  level.  The  IVrmian  strata 
apparently  at  this  time  constituted  the  actual 
surface. 

About  the  time  at  which  the  Colorado  began 
to  cut  into  the  carboniferous  rocks,  a  climatic 
change  occurred,  whicli  resulted  in  producing 
Tcry  arid  conditions,  and  dried  up  the  smaller 
streams  to  their  sources.  This,  from  what  is 
elsewhere  known  of  the  western  tertiary,  is 
presumed,  with  great  probability,  to  be  syu- 
chronous  with  the  close  of  the  mioeene  and 
beginning  of  the  plicwene.  Nearly  contem- 
poraneous with  these  events  was  an  uplift  of 
two  thousand  to  three  thousand  feet,  and  the 
outponring  of  the  earlier  basalts,  which,  form- 
ing protective  cappings,  have  presen'ed  por- 
tions of  the  Permian  surlace  above  alluded  to. 
The  great  faults,  also,  about  this  epoch  first 
betray  their  existence  ;  though  it  is  b}'  no  means 
certain  that  all  were  then  formed,  and  the  evi- 
dence is  clear  that  their  throw  subsequently' 
continued  to  increase  gradually.  Corrasion, 
or  the  wear  by  the  rivers  of  these  beds,  now 
again  became  active,  but  only  in  the  C4ise  of 
the  larger  streams,  which,  by  reason  of  their 
origin  in  high,  well-watered  uplands  beyond  the 
C4Uion  district,  had  been  enabled  to  survive. 
A  base  level  was  soon  again  reached  ;  aiul  the 
C'olorado  remained  during  the  greater  part  of 
the  pliocene  at  the  level  of  what  Capt.  Dutton 
calls  the  esplanade,  or  wide  upper  valley  of 
the  present  carion ;  which  valley  continued  to 
increase  laterally,  but  not  in  depth,  till  the 
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fiuni  pMioxysm  of  uplieiivtil  yet  in.  protliieing  a 
furtber  rise  of  from  three  thotis.ind  to  four 
thousand  feet.  The  faults,  which  are  strictly 
correlated  with  the  vaiyiiig  uplifts  of  the  several 
miuor  plateaus,  again  increased  their  displaee- 
meot ;  and  at  the  same  time,  or  shortly  after- 
ward, the  volcanic  forces  resumed  their  activity, 
produciug  cones  of  eruption  which  still  display 
tlieir  eharacteristte  form.  These,  and  the 
lavas  ertjpted  from  them,  atl'ord  evidence,  that, 
though  the  canon  had  at  the  time  a  considerable 
depth,  the  greater  pait  of  its  excavation  still 
remained  to  be  affected  hy  that  last  great  effort 
of  corrasive  action  which  has  only  lately  come 
to  an  end. 

It  is  believed  that  the  elevation  of  the  plateau 
region  has  now  ceased,  and  that  the  rivers  have 
i^aia  nearly  reached  a  base  level  of  erosion* 
Some,  at  least,  of  the  faults  cut  the  older  ba- 
salts;  but  no  evidence  has  been  found,  where 
the  newer  lavas  cross  them,  of  any  renewed 
movement.  The  glacial  period  passed  over 
this  region  without  leaving  an}'  traces  of  ice- 
action,  manifesting  its  occurrence  merely  as  a 
pluvial  episode,  very  brief  in  companson  with 
the  stages  of  the  great  erosion,  but  of  which 
some  effects  may  nevertheless  be  traced. 

Such  is  a  very  brief  and  necessarily  imperfect 
outline  of  the  train  of  reasoning  in  which  the 
author  follows  out  the  exceptional  processes 
which  have  acted  in  the  Grand  Canon  district, 
nnd  eventuated  in  producing  its  present  remark- 
,Hhle  features.  Very  few  of  the  conclusions 
arrived  at  are  open  to  any  tiueetion ;  and, 
ihotigh  it  has  been  for  so  short  a  time  known  to 
science,  it  may  be  considered  as  one  of  the 
most  fully  thought  out  of  geological  problems. 
Among  the  collateral  facts  illustrated  in  this 
region  are  several,  which,  from  their  appar* 
ently  anomalous  character,  are  of  special  in- 
terest to  the  student  of  dynamical  geology. 
Such  is  the  want  of  coincidence  between  the 
great  faults  and  points  of  volcanic  eniption, 
the  bending-doicn  of  the  strata  along  the 
droppetl  sides  of  the  faults,  the  connection  of 
the  latter  with  the  peculiar  monoclinal  flexures, 
the  nut  uncommon  reversal  in  direction  of 
throw  in  the  opposite  ends  of  a  single  fliult, 
and  the  remarkable  observation  that  the  gen* 
eral  light  dip  of  the  strata  is  increased  notably 
at  the  bases  of  the  terraces.  The  last-namecL 
circumstanee  the  author  is  dis|x>sed  to  connej 
though  doubtfully,  with  the  theory  of  pla 
e<iuiUbrium  in  the  earth's  crust,  —  a 
wliich  wc  l>elieve  few  geologists  will 
to  follow  so  far. 

A  notice  of  this  mouogra|jli  would 
^Icte  without  special  reference  to  tl 


panying  atlas,  containing  geological  ma]>s  and 
panoramic  views  of  the  district.  The  latter, 
together  with  a  number  of  illustrations  in  the 
volume  itself,  are  from  the  pencil  of  Mr.  W. 
H.  Ilohnes,  and  convey  a  better  idea  of  the 
proportions  and  intricacy  of  the  physical  fea- 
tures than  could  be  accomplished  by  any  word- 
painting,  however  elaborate. 

If  the  character  of  the  critic  must  be  main- 
tained in  reviewnng  this  work,  which  in  its 
main  features  demands  our  praise  alone,  it 
may  be  suggested  that  the  *  effusive '  stylo 
adopted  in  some  of  the  chapters  is  scarcely  iti 
keeping  with  the  incomparable  dignity  of  the 
subject,  and  i>  not  likely  to  appeal  lo  the 
specialists  for  whom  this  class  of  publiealion 
is  intended. 


THE  BACILLUS  OF  BERIBERL 

Etioloffia  fi  geneKii  do  beriberi,  Pelo  Dr.  J.  B>  dk 
La'cerda*  Rio  de  Janeiro,  Faro  j-  Linoj  1884, 
eSp.^Uhistr.     8^ 

Tuts  pamphlet  gives  the  results  of  a  medico- 
biological  study,  carried  on  in  the  physiologi- 
cal lai-Kiratory  of  the  National  museum  of  Rio 
de  Janeiro,  on  a  very  obscure  disease,  which, 
introduced  many  years  ago  in  Brazil  from 
India,  carries  off  annually  a  large  number  of 
victims,  particularly  in  the  northern  provinces 
of  the  empire. 

Employing  the  method  of  Pasteur,  and  in- 
troduciog  blood  of  beriberi  patients  in  meat- 
solution,  Dr.  Laeerda  obtained  in  numerous 
experiments  a  microphyte  similar  in  form  to 
the  bacillus  of  carbuncle.  This  organism, 
wliich  reproduces  itself  by  segmentation  and 
by  spores,  was  also  found  in  the  fresh  urine 
and  blood  of  beriberi  patients,  the  spores  being 
at  times  extremely  abundant  in  the  blood.  On 
making  subcutaneous  injections  of  the  li(iuid 
in  which  the  organisms  w^ere  cultivated,  in  rab- 
bits and  guinea-i)igs,  these  animals  were  found 
to  succumb  in  periods  of  from  five  to  twenty 
days,  some  of  them  presenting  a  true  paralysis 
of  the  jxisterior  members  ;  others,  a  notable 
weakening  of  these  members,  with  difllculty  of 
locomotion,  and  loss  of  cutaneous  sensibility. 
Death  in  many  cases  was  caused  by  asphyxia, 
the  paralysis  having  extended  to  the  anterior 
iers^Jiiift^a;illJivate^l>*^CM:l  of  these  ani- 
^^lit  t^'^/iPci/iK  phytes  that  had 

of  beriberi  pa- 
,11  i nation  of  the 
les  revealed  the 

d  of  its  st><^'7r*:, 
,  ^  unriBon,  while 

:i/v,  i^ve  some  au 

in   il»(!  vicinKv  **f 


332 


SCIENCE. 


[Vol.  m.,  No.  68. 


From  these  facts  the  author  draws  the  logi- 
cal conclusion,  that  beriberi  is  a  parasitic  dis- 
ease, and  that  tlie  parasites  attack  particularly' 
the  blood,  muscles,  and  medulla.  In  seeking 
the  origin  of  the  parasite,  it  was  found  that 
similar  organisms  were  found  at  times  in  rice- 
grains.  The  characteristics  of  the  grains  of 
rice  attacked  by  the  parasite  are  given ;  and  the 
h\'pothesis  is  advanced,  that  rice  is  often  the 
vehicle  of  the  microphyte  by  which  it  enters 
tlie  human  system,  which  appears  to  be  in  ac- 
cord with  the  fact  that  rice  is  a  principal  article 
of  food  in  the  regions  subject  to  the  disease. 

Contaminated  grains  of  rice,  subjected  to  the 
same  cultivation  as  the  blood  of  beriberi  pa- 
tients, produced  organisms  entirely  identical  in 
appearance.  Injections  of  the  liquid  of  the 
rice-culture  in  guinea-pigs  produced  death  in 
thirteen,  seventeen,  and  twenty  days,  with  para- 
lytic phenomena,  and  death  by  asphyxia  ;  and 
the  microscopic  examination  of  the  spinal  me- 
dulla and  muscles  showed  the  presence  of  the 
same  organisms  found  in  animals  inoculated 
with  the  blood-culture  of  beriberi.  The  author 
proposes  to  continue  his  investigation  of  the 
suspected  relation  between  a  rice  diet  and  beri- 
beri. 


the  ancients  ;  also  to  the  page  of  Huxley  ?  I  le 
further  slates  that  the  blood  at  one  moment  is 
red  with  oxygen  ;  the  next,  black  with  carl)on. 
We  have  no  doubt  that  sufficient  carbon  might 
blacken  the  blood,  but  we  are  surprised  to  learn 
that  the  mixture  occurs  regularly  during  life. 
The  whole  pamphlet  resembles  these  samples. 


BIOLOGICAL  THEORIES  OF  AN  ARTIST. 

Morphology.  Estimates  of  intelligence.  Vital  chem- 
istry. By  Frank  B.  Scott,  artist.  Buffalo, 
Bigelowpr.,  1883.     16  p.     8°. 

The  author  says  in  his  preface,  *'  If  we  fail 
in  proving  the  truth  of  what  we  advance,  our 
labor  will  not  be  lost :  we  may  lead  the  way  to 
further  discoveries.  Columbus  was  mistaken 
in  his  seeking  another  way  to  India,  but  his 
mistake  led  to  the  discovery  of  a  new  conti- 
nent." In  science  great  continents  of  knowl- 
edge never  have  been  discovered  b}'  ignorant 
adventurers :  we  therefore  do  not  believe  that 
Mr.  Scott  will  achieve  the  important  success 
he  dreams  of,  although  he  is  mistaken  in  per- 
haps half  his  statements.  We  are  acquainted 
with  no  other  publication,  purporting  to  be 
scientific,  which  contains  so  many  amusing 
eri-ors  and  entertaining  hypotheses  in  so  few 
pages.  We  need  only  give  the  following  ex- 
tracts in  our  justification.  "  Without  oxygen, 
hjdrogen,  nitrogen,  and  carbon,  we  have  no 
knowledge  of  life.  .  .  .  There  are  other  ele- 
ments subordinate  to  these.  There  is  also 
someother  element  not  subordinate.  .  .  .  Per- 
haps this  fifth  element  was  the  quint -essancc  of 
i^  jBjDTJents.  Huxley,  in  his  '  Biology,'  calls 
it  electricity."  Will  l;he  author  kindly  refer 
us  to  authority  on  the  quintessence  of  life  of 
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Geological  surrey  of  Illinout.  A.  H.  Worthkn, 
director.  Vol.  vii.,  Geology  and  paleontology. 
Springfield,  State^  1883.     4+373  p.,  31  pi.     8° 

The  first  two  volumes  of  this  series  of  re- 
ports appeared  in  186G  ;  and  the  others  have 
followed  at  intervals  since  then,  the  seventh 
having  api>eared  during  the  past  year.  The 
leading  feature  of  these  reports  is  paleontolog}', 
in  connection  with  which  the  names  of  some  of 
the  ablest  American  paleontologists  appear. 

In  his  preface  to  the  present  volume,  Mr. 
Worthen  says,  that  to  complete  the  paleontol- 
ogy of  the  state  upon  the  plan  originally  con- 
templated will  require  two  volumes  more, 
with  from  forty  to  fifty  plates  of  illustrations 
each,  but  that  this  cannot  be  done  until  au- 
thorized by  special  legislative  act.  It  is  not 
improbable,  therefore,  that  the  present  volume 
will  be  the  last  of  the  series. 

Mr.  Worthen 's  chapter,  of  fifty-one  pages, 
on  economic  geology,  treats  mainly  of  local 
sections  in  different  parts  of  the  state,  princi- 
pally of  coal-measure  strata.  He  announces 
the  discovery  of  '  coal-oil  *  in  the  town  of  Litch- 
field, —  a  dense  lubricatiiig-oil,  mingled  with 
i^alt  water,  which  he  thinks  comes  from  the 
base  of  the  coal- measure  conglomerate,  or  one 
of  the  upper  Chester  sandstones. 

Four  borings  have  reached  the  oil  at  a  depth 
of  nearly  seven  hundred  feet,  each  boring 
3'ielding  about  two  barrels  of  crude  oil  per  day. 
He  also  reports  the  discovery  of  brine  in  Perrj- 
county.  Six  borings  have  been  made,  each 
flowing  sixteen  gallons  a  mi  nut  in  from  which 
an  aggregate  of  thirty-five  hundred  barrels  of 
salt  is  made  annually. 

The  work  on  the  fossil  fishes  by  Orestes  St. 
John  and  Mr.  Worthen  is  a  very  important 
one,  embracing  two  hundred  and  eight  pages 
and  twenty-six  plates.  It  treats  of  those  char- 
acteristic carboniferous  families,  the  Coch- 
liodontidae  and  Psaramodontidae,  and  also 
of  Ichthyodorulites.  The  important  works  on 
similar  fossil  fishes,  which  were  published  in 
previous  volumes,  are  well  known  ;  and  3'et 
the  material  now  published  is  unexpected!}'' 
comprehensive  as  regards  the  variety  of  forms 
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eiobracecl  in  the  two  families  just  numetl. 
The  authors  describe  and  figure  fifty-six  new 
epeeies  of  the  Cochliodonticiae,  together  with 
eight  species  previously  published.  They  em- 
brace, ID  alU  fourteen  genera,  six  of  which  are 
new;  namely,  Yaticinodus,  Steuopterodus, 
CJiitonodus,  Deltodopsis.  Orthopleurodus*  and 
Taenodus.  The  h\st  is  a  hitherto  unpublished 
nuine,  proiH>8ed  by  de  Koninek.  Of  the  Psam- 
modontidae,  thirteen  species  (eleven  nevv)  are 
described  and  figured  ;  eleven  of  them  being 
referi'cd  to  Psammodus,  and  two  to  Copodus, 
Eleven  genera  are  recognized  among  the  loli- 
thyodorulites,  one  of  which,  Eunemacanthus, 
they  propose  as  new.  Of  these  genera,  they 
describe  and  figure  twenty-two  species,  only 
two  of  which  have  before  been  published- 
The  specific  and  generic  descriptions  are  full 
and  clear,  and  Mr.  St.  John  has  made  good 
use  of  his  large  experience  in  their  iliscussion. 

Pages  209-322  ami  four  plates  are  devoted 
to  descriptions  and  ligures  of  fifty-five  species 
of  erinoids,  together  with  a  few  carboniferous 
nbells.  Descriptions  of  all  these  except  one 
of  the  shells  were  published  by  Mr.  Worthen, 
nitliout  illustrations,  in  1882,  in  Bulletin  No.  1 
of  the  Illinois  state  museum  of  natural  history. 

On  pp.  ;^2;]-JV2G  he  describes  eight  species 
of  carboniferouB  molluaca  without  illustrations. 

Pages  327-338  and  one  plate  arc  occupied 
by  Worthea  and  S.  A.  Miller's  descriptions 
and  illustrations  of  nine  forms  of  echinoderms. 
Their  material  for  this  study  was  imperfect, 
and  yet  they  have  proposed  five  new  genera ; 
namel3%  Compsaster,  Cholaster,  Tremaster, 
Hyboehinus,  and  Echinodiscus,  The  latter 
they  refer  to  the  Agelacrinidae,  tc^ether  with 
Archaeocidaris. 

Pages  341-357  are  occupied  by  Mr.  Charles 
;V.  Wachsmuth.  He  figures  and  rcdescritics, 
in  this  volume,  two  echiuoderms  which  he  had 


previously  described  in  the  bulletin  of  the  Illi- 
nois state  museum  of  natural  history.  Follow- 
ing this,  he  gives  an  Important  discussion  of 
certain  blastoids.  with  a  description  of  a  new 
genus,  namely,  Heteroschisma* 

The  text  of  the  volume  closes  with  descrip- 
tions of  three  new  species  of  blastoids  by  Prof, 
W,  11.  Barris.  Thej"  are,  however,  without 
illustrations,  except  one  woodcut.  Professor 
Harris  refers  one  of  these  species  to  Pentremi- 
tes  Say,  and  the  other  two  to  Elaeacrinus 
Roomer.  He  rejects  the  generic  name  Nn- 
cleocrinus  Conrad,  because  of  the  erroneous 
description  which  Conrad  gave  of  it.  Xn- 
cleocriuus  is,  without  doubt,  identical  with 
Elaeacrinus  ;  but  unfortunately  Conrad's  type 
specimen,  which  is  still  extant,  shows  plainly 
that  he  mistook  its  base  for  its  summit.  Diag- 
noses are  seldom  perfect,  and  it  is  dilfieult 
to  determine  how  much  of  ei-ror  we  ought  to 
overlook  in  the  i-etention  of  imi>erfectly  de- 
fined genera. 

The  letterpress  and  binding  of  this  book 
are  creditable ;  but  the  illustrations  are  not  up 
to  that  standard  of  excellence  which  was  at'- 
lained  in  the  previous  volumes,  aud  which  the 
present  state  of  art  detnaods.  Still,  they  serve 
well  for  the  identification  of  the  objects  which 
they  are  intended  to  illustrate*  The  make-up 
of  the  book  has  one  inexcusable  deficiency, 
which  was,  no  doubt,  due  to  an  oversight, 
since  the  other  volumes  are  free  from  this  de- 
fect. We  refer  to  the  absence  of  any  table  of 
contents,  or  any  reference  in  the  index  to  the 
ditferent  authors,  or  tlie  titles  of  their  subjects. 
This  does  not  detract  from  the  merit  of  the 
work,  however,  which  is,  as  a  whole,  very  great ; 
and  the  people  of  Illinois  may  well  be  proud 
of  what  }»as  been  accomplished  hy  their  geo- 
logical survey,  even  if  it  should  now  he  sus- 
pended. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS, 


GOVERNMENT    ORGANIZATIONS, 

Geological    soxrej. 

Work  in  tha  Ointtict  of  Columbia,  —It  is  intended 
to  map  abont  three  hundre*!  sipiare  iiiilei  of  the 
r*»giori  alKJUt  Wasbingtoii,  including  the  Dbtiict  of 
Columbia  and  adjacent  country  on  the  north,  east, 
lad  w(?5t,  extending  to  a  distance  of  about  ten  miles 
from  the  district  boundaries  in  thase  directions. 
This  maft  will  be  used  for  the  delineation  of  the 
gfoioglcal  featurea  of  the  district  and  adjacent  conn- 
Ury^  the  investigation  of  which  has  l»een  carried  on 
for  some  time  by  Mr.  W.  11.  McGee.     The  tojioijraphic 


work  done  so  far  consists  mainly  of  the  compilation 
and  transferrence  of  material  furnished  by  the  <  *oast 
and  geodetic  survey  in  the  form  of  original  unpul)- 
lisbed  sheets  upon  a  scale  of  l-i6,<XX),  with  contours 
twenty  feet  apajt  vertically^  and  covering  the  greater 
part  of  the  area  reijuired  for  the  iuiTuudiate  use  of 
the  i^eolofj^ist.  Mr.  S,  H,  Bodfish  has  been  assigned 
to  the  topographic  worlc,  and  will  utilize  all  work 
previously  done  in  the  area  above  indicated  by  the 
coast-survey  and  the  commissioners  of  the  district. 

Springn  of  F/oWcfa,  —  Prof ,  L.  C.  Johnson,  whil« 
working  in  Florida  during  January,  gave  some  at- 
tf*ntlon  to  the  sprlnLr*^  and  weJls  in  tlie  vicinity  of 
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Jacksonville.  He  sajrs  that  within  five  miles  of  Jack- 
sonville is  a  remarkable  spring,  known  as  the  Mon- 
crief  spring,  the  waters  of  which  seem  to  be  identical 
with  those  of  the  excavation  at  the  city  water- works 
and  of  many  of  the  springs  of  this  portion  of  the 
state.  They  differ  from  those  of  the  southern  and 
western  portions  in  being  more  decidedly  chalybeate. 
In  temperature  they  are  decidedly  similar.  All  those 
near  Jacksonville  have  temperatures  of  72°  F.,  and 
are  said  to  be  almost  invariable,  summer  and  winter. 
The  extreme  range  is  two  degrees ;  that  is,  from  72° 
to  74°.  The  deep  wells,  the  sliallow  ones,  and  also 
several  lake-like  springs,  all  register  72°  F.  Some 
are  in  superficial  strata,  reaching  a  depth  of  only 
fifteen  or  twenty  feet;  others  are  from  thirty  to  forty 
feet  deep  in  clay  and  rock;  and  some  artesian  wells 
penetrate  to  two  hundred  feet. 

('hemical  division.  — During  January  and  February 
Prof.  F.  W.  Clarke  and  Dr.  T.  H.  Chatard  have  been 
busy  in  the  analyses  of  mineral  waters.  Among 
them,  Professor  Clarke  has  examined  water  from  the 
Helena  hot-springs  of  Helena,  Montana  Territory, 
which  is  an  alkaline  saline  water,  and  water  from  the 
warm  springs  of  Livingston,  Montana,  which  is  a 
calcic  sulphur- water.  Both  are  thermal,  and  these 
are  probably  the  first  analyses  ever  made  of  them. 
Dr.  Thomas  Chatard  has  also  finished  some  analyses 
of  Damourite  from  the  well-known  topaz  locality  at 
Stoneham,  Me. 

At  New  Haven,  Messrs.  Barus  and  Hal  lock,  during 
January,  were  engaged  in  experiments  to  determine 
the  exact  boiling-point  of  zinc. 

The  north  iQind  of  California.  —  Mr.  Gilbert  Thomp- 
son, while  engaged  in  topographical  researches  in  the 
Cascade-range  section  of  California,  has  been  inci- 
dentally collecting  information  concerning  what  is 
generally  observed  as  the  *  north  wind  of  California,' 
as  it  was  first  observed  in  that  state,  and  supposed  to 


be  local.  The  name,  however,  should  not  be  so  re- 
stricted, as  it  should  be  extended  to  the  Pacific  slope 
of  the  United  States  and  possibly  of  North  America. 
The  characteristics  of  this  wind  have  been  more  par- 
ticularly described  by  Dr.  J.  H.  C.  Bont^,  of  the 
University  of  California,  than  by  any  one  else.  To 
describe  them  briefly,  they  are  included  under  the 
head  of  excessive  drying-qualities.  These  are  marked 
both  in  summer  and  in  winter.  In  the  former,  vege- 
tation sometimes  appears  as  though  it  were  burnt, 
and  the  effect  upon  botli  animals  and  men  is  striking. 
Men  who  have  recently  arrived  in  the  country,  and 
are  robust,  are  not  so  sensitive  to  the  wind  as  resi- 
dents; and  it  lias  therefore  been  said  that  the  imagi- 
nation has  a  great  deal  to  do  with  it,  but  this  is  a 
mistake.  It  matters  not  whether  the  wind  is  hot  or 
cold,  it  produces  a  feeling  of  great  depression  and 
nervous  irritability,  lassitude,  and  restlessness.  Some 
call  it  the  *  poison  wind,'  and  others  the  '  crazy 
wind.'  The  effects  produced  are  similar  to  those 
of  the  *  Puna  wind  *  of  Peru,  and  the  *  Hammattan ' 
of  Africa.  It  blows  at  no  regular  interval,  nor  for 
any  known  definite  periods.  There  is  some  local 
authority,  however,  for  the  opinion  that  some  multi- 
ple of  three  has  been  observed  by  some  of  its  recur- 
rences. The  wind  is  really  vicious  only  once  in  eight 
or  ten  years;  and  it  undoubtedly  has  a  powerful 
and  favorable  effect  in  drying  up  the  wet  soil,  and 
neutralizing  the  effects  of  the  rank  vegetation,  in 
the  Sacramento  valley  after  the  rainy  seasons.  Mr. 
Thompson  has,  so  far,  traced  its  course  and  width  to 
latitude  42°;  and  such  information  as  he  possesses 
to  date  seems  to  indicate  that  the  wind  moves  down 
along  the  east  base  of  the  Cascade  range,  and  thence 
through  the  Sacramento  and  San  Joaquin  valleys  of 
California.  There  are  numerous  theories  as  to  its 
origin,  and  the  reasons  why  it  produces  such  marked 
and  peculiar  effects. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Academy  of  natnral  scienoes,  Philadelphia. 

Feb.  IS.  —  Dr.  N.  Roe  Bradner  exhibited  an  in- 
scribed stone  found  inside  a  skull  taken  from  one 
of  the  ancient  mounds  at  Newark,  O.,  in  1865.  An 
exploration  of  the  region  had  been  undertaken  in 
consequence  of  the  finding  of  stones  bearing  mark- 
ings somewhat  resembling  Hebrew  letters,  in  the 
hope  of  finding  other  specimens  of  a  like  character. 
The  exploration  was  supposed  to  have  been  entirely 
unproductive  of  such  objects,  until  Dr.  Bradner  had 
found  the  engraved  stone  now  exhibited  in  a  skull 
which  had  been  given  to  him.  The  specimen  is  of 
a  dark  reddish  material,  of  a  rounded  wedge  shape, 
and  bears  on  its  surface  a  number  of  characters,  the 
significance  of  which  had  not  been  determined,  but 
which  resemble  the  markings  on  the  specimens  before 

discovered. Rev.  H.  C.  McCook  described  the  nests 

of  a  new  species  of  spider  recently  received  from  Mr. 


W.  G.  Wright  of  San  Bernardino,  Cal.,  for  which  ho 
proposed  the  name  Segestria  canites.  The  cocoons 
hang  in  strings  from  the  limbs  of  trees  extending  over 
a  pathway.  They  are  placed  one  above  the  other  to  the 
number  of  eight,  and  are  united  by  a  netting  of  white 
silk,  covered  with  the  leaves  of  the  neighboring 
plants.  They  are  kept  in  place  over  the  path  by  lines 
which  extend  to  either  side,  sometimes  to  a  distance 
of  five  feet.  Along  one  side  of  the  suspended  nests 
is  a  tube,  which  is  inhabited  by  the  mature  spiders. 
As  the  weaving  of  nests  over  pathways  leads  to  their 
being  frequently  torn  away  by  passing  animals,  it  had 
been  suggested  that  the  case  was  an  illustration  of  a 
weakening  of  the  instinct  of  preservation.  It  may, 
however,  be  rather  a  means  adopted  for  the  distribu- 
tion of  the  species ;  the  spiderlings  being  doubtless  car- 
ried to  remote  points  by  the  animals  which  tear  away 

the  nests. Mr.  Edward  Potts  reported  that  he  had 

examined  the  fore-bay  at  Fairmount  water-works,! 
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tvhlcb  the  water  Und  been  temporarily  witlidruwn»\vitli 
a  view  to  discover  llie  winter  condition  of  the  fresh- 
wM<?r  »i»onges  and  other  iuhabitAnts  of  that  locality. 
Wkn?r*  the  BUrfr*ce  could  be  reaehedj  it  M  as  found  to  be 
covered  wltii  a  mud-colored  incrastalion  of  consider- 
able thickness,  wliich  proved  to  be  compoHcd  tilmoBl 
wholly  of  the  statobUials  And  spicules  of  the  sponge 
Meyeni»  Leidyi,  Some  fow  fragments  of  Meyenia 
Duviatili^  rtiid  Spongilla  fragilis  were  seen,  but  the 
rlrs>t  named  was  clearly  the  prevailing  six^cics.  A 
ttl&ii«ied  sluice*way  waa  covered  with  a  dry  Incrusta- 
tion of  the  «anie  niatMrial,  Wliile  considering  the 
clffct  of  the  presence  of  so  large  a  sponge-gjruwth  at 
the  inlet  to  the  supply-pumps,  Mr.  Potts  staled  that 
^feyenia  Leidyi  was  conspicuous  among  tlie  known 
Xorth*American  sponges  by  its  great  relative  density^ 
:ind  tlie  small  proportion  of  its  parcode  or  flesh.  Its 
decay,  therefore,  at  tlie  termination  of  Us  period  of 
ftuinmer  growth,  would  be  a  slighter  cause  of  pollution 
to  the  water-supply  than  that  of  any  other  species. 
He  was,  moreover,  inclined  to  l>elieve  tlmt  decay  was 
not  the  nonnal  or  necessary  result  of  the  close  of 
each  season's  growth.  The  fragile  branches  of  some 
»I*eeles  inhabiting  exposed  situations  may,  of  course, 
be  broken  off  and  destroyed  while  the  sarcode  giill 
covers  them;  but  in  the  sessile  portions,  and  tn  all 
when  sufficiently  protected,  the  colls  of  tlni  sarcode 
Ai.  the  period  of  full  maturity,  forsaking  their  places 
along  the  line  of  the  skeleton  framework,  gather 
logeiher  by  simultaneous  amoeboid  movement  Into 
dense  groups,  where  they  are  soon  covered  by  a  tough 
cldtinou^  coat,  which,  in  turn,  generally  becomes  sur- 
rounded by  a  crust  of  minute  granular  cells^  and 
jirmor-plated  by  a  series  of  protective  spicules.  Tliese 
groups  are  now  recognized  as  the  statoblnsts,  gem- 
fn tiles,  or  winter  eggs  of  the  sponge.  They  are  eggs 
only  in  appearance,  being  in  reality  the  res  ting-spores 
or  protected  genn?i  which  conserve  the  life  of  the 
individual  through  the  cold  of  winter.  This  Ufe- 
hUtory  indicates  rather  a  condensation  than  a  decay 
of  substance  as  winter  approaches,  and  leaves  little 
or  no  reason  to  regard  such  organis*ni5  jis  a  source  of 
water-pollulton. 

FctK  19,  —  Mr.  Thomas  Meehan  exhibited  twigs  of 
lUi?  plant  used  by  the  Piutes  and  other  western  tribes 
of  Indians  for  making  baskets.  They  proved,  on  ex- 
lunination,  to  belong  to  Apocynum  cannabinum»  the 
specie!^  u^ed  by  tlie  eastern  Indians  for  a  like  pur- 
pone.  ^ Mr.   Meehan   called   attention  to  sections 

of  tree*  from  Schuylkill  county,  Penn.,  illustrating 
remarkably  slow  growth.  A  black  oak,  Qucrcus  tinc- 
toria,  in  a  little  over  two  inches  from  the  centre,  had 
An  average  of  thirty-*ix  circles  to  an  inch;  one  of 
lif^nilock  spruce,  fifty-one  circles  to  an  inch;  and  one 
of  the  common  chestnut,  twenty-four  circles  to  an 
inch,  Thougli  only  four  inches  in  diameter,  the  oak 
stem  was  seventy-six  years  old;  the  liemloek,  four 
Inches  in  diameter,  was  one  hundred  and  four  years 
old;  and  the  chestnut  liad  grown  only  four  and  a  half 
Inches  In  diameter  in  sixty  years.  He  believed  two 
litindred  years  to  l^e  the  full  average  duration  of  most 

of  the  trees  of  the  eastern  United  States, The 

Aame  speaker,    referring  to   the   supposed    parasitic 


nature  of  the  snow-plant  Sarcrxles  sangutnea,  of  the 
Hocky  Muunlains.  staled  tiiat  he  had  carefully  ex- 
amined a  specimen  gr<»wing  at  an  elevation  in  tJic 
yosemite  Valley,  and  found  it  to  be  existing  iudepend- 
ently,  no  connection  being  traceable  with  either  living 
or  dead  roots.  No  trace  of  vegetation  was  found  In 
the  soil  which  was  airefuUy  washed  away,  but  a  hugo 
mass  of  coralline  fleshy  matter,  out  of  which  the  in- 
florescence arose.  TJie  origin  of  tins  fleshy  mass  wo.'* 
yet  an  unsolved  mystery.  From  analogy  with  the 
behavior  of  other  planta^  he  was  inclined  to  believe 
that  there  was  some  i>arasitlc  attachment  in  tlie  early 
life  of  tlie  plant,  and  that  it  stored  up  in  this  coralline 
Tna'<8  enough  nutrition  in  one  season  to  support  the 
inflorescence,  after  which  tlic  connection  was  severed. 

'Mr,  Meehan  also  exhibited  tlie  dried  leaven  and 

fruit  of  Halesia  diptera,  H,  tetrHpt»mi,  and  of  a 
remarkable  departure  raised  from  the  last-named 
spffcles  some  yeari*  ago.  This  appeared  In  a  bed  of 
seedlings,  all  raised  from  seed  gathered  from  one  tree 
growing  in  a  garden  in  Crermaniuvvn,  It  attracted 
attention,  when  one  year  old,  by  the  leaves  bearing  a 
resemblance  to  those  of  an  apple*tree.  The  originai 
tree  had  leaves  narrowly  lanceolate  and  acuminate, 
rather  thin,  pale  green  on  the  upper  surface,  and  with 
no  particularly  prominent  veins.  The  plant  in  ques- 
tion had  broadly  ovate  leaves,  scarcely  pointed,  very 
dark  green,  rugose  on  the  upper  surf  ace,  and  strongly 
veined  and  hirsute  below.  The  flowers,  when  they 
appeared,  were  open  cup-shaped,  instead  of  being 
drawn  Into  a  narrow  tube  at  the  base,  as  iti  the  par- 
ent plant;  and  the  i)istil  was  wholly  enclosed,  and  not 
exserted.  For  several  years  the  plant  was  sterile ;  and 
in.tny  good  botanists,  whose  attention  was  called  to 
it,  regarded  the  plant  a-«*  a  hybrid,  .\nd  the  sterility  as 
a  proof  thereof.  It  was  of  no  avail  to  point  out  that 
theiv  was  no  other  species  from  whicli  the  parent 
could  have  obtained  pollen  withfn  many  miles,  nor 
to  f^how  that  hybrids  were  not  necessarily  sterile. 
This  season,  however,  llie  plant  produced  fruit.  It  is 
very  small,  not  much  over  a  quarter  of  an  inch  in 
diameter,  and  the  four  equal  wings  are  comparatively 
large  and  of  a  strongly  coriaceous  character.  The 
fruit  which  had  been  cut  open  was  found  to  have 
perfect  seeds.  If  the  plants  with  these  leaves,  flowers, 
and  fruit,  had  been  found  in  a  state  of  nature,  the 
botanists  would  surely  have  considered  it  the  repre- 
sentative of  a  distinct  species,  if  not  of  a  new  genus. 
Willie  the  suggestion  of  hybridity  might  be  reason* 
ably  excludcfl,  change  of  stirroundings  could  nut  he 
advanced  as  the  cause  of  the  variation,  for  the  environ- 
ment was  precisely  the  same  for  the  sport,  tlie  seedling 
wliich  grew  without  change,  and   the  parent  stock. 

-Professor  Angelo  Ileilprin  stated  that  among  a 

small  number  of  carbonifeit*!!)*  fossils  obtained  from 
the  border  of  Wise  county.  Tex,,  and  i^ubmitled  to 
him  for  examination  by  Mr.  G.  Howard  Parker,  ft 
form  occurs  which  can  unhesitatingly  be  referred  to 
the  genus  Ammonites.  Only  a  fragment  of  a  single 
individual  is  to  be  found ;  and  this,  unfortunately,  has 
lost  the  6hell,  so  that  no  external  ornamentation,  If 
any  such  existed,  can  now  be  discerned.  This  U  the 
first  Ammonites  that  has  been  delected  in  any  Amer* 
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icaii  fonnation  below  the  incsozoic  series.  Tlie  asso- 
ciatiun  with  it  of  characteristic  paleozoic  forma  of 
life,  such  as  Zaphrentis,  Phillipsia,  licllerophoii,  Con- 
ularia,  Chotietes,  and  Prodiictus,  leaves  no  doubt  as 
to  its  position ;  and  hence  we  must  conclude  that  here, 
as  well  Jis  in  India,  where  Waagon  first  announced 
the  occurrence  of  true  carboniferous  amnionitic 
forniH,  the  distribution  of  this  highly  characteristic 
group  of  organisms  was  not  so  rigidly  defined  by  the 
mesozoic  line  as  <;eologists  had  been  led  to  conclude. 
Thatpre-mesozoic  Ammonites  will  be  discovered  else- 
where besides  in  India  and  Texas,  there  is  no  reason 
to  doubt :  indeed,  no  assumption  could  be  more  illo- 
gical than  the  contrary:  and  therefore  the  pri?sent 
discovery  is  in  no  way  specially  surprising,  and  only 
interesting  rather  than  important.  Special  interest, 
however,  attaches  to  this  form;  as  thn^ugh  it,  and  the 
individuals  or  fragments  that  have  been  found  in  the 
Tejon  (tertiary)  rocks  of  California,  we  have  estab- 
lished in  this  country  the  extreme  range  of  the  group 
which  it  represents.  The  name  Ammonites  Parkeri 
was  proposed  f<.)r  the  species. 

FhiloBophical  sooietyi  Washington. 

Feb,  S,  —  Prof.  C.  V.  Riley  presented  a  review  of 
recent  progress  in  economic  entomology ;  describing 
especially  the  development  of  insecticide  mcthoils 
and  apparatus,  and  closing  his  remarks  with  a  plea 
for  applied  science. Dr.  Swan  M.  Buniett  dis- 
cussed the  question,  why  the  eyes  of  animals  shint* 
in  the  dark,  giving  a  short  digest  of  the  subject,  and 
describing  experiments  of  his  own.  He  c(»ncluded 
that  the  phenomenon  was  caused  by  reflection  from 
the  retina  of  the  eye.  It  is  seen  best  when  the 
observer  is  on  the  line  connecting  the  shining  rye 
with  a  source  of  li^ht,  and  ceases  when  his  station 
departs  from  that  line  by  a  certain  amount.  The 
limiting  angle  (measured  at  the  reflecting  eye)  is  rel- 
atively great  in  the  case  of  eyes  which  are  hyper- 
metropic. Professor  William  Ilarkness  ])ointeil  out 
that  the  limiting  angle  is  likewise  affected  by  tin* 

magnitude  of  the  bright  image  on  the  retina. 

Mr.  A.  B.  Johnson  spoke  on  eccentricities  of  oc*ean- 
currents  as  illustrated  l«y  the  vtiyages  of  lost  bu<iys. 
At  various  times  buoys  have  been  torn  from  their 
moorings  in  the  waters  of  the  United  States,  and  car- 
ried to  sea;  and  eleven  of  these  have  been  aftia-ward 
found  at  distant  i>oints,  ami  identifiril  by  means  of 
letters  east  in  their  constituent  plates.  One  was 
found  on  the  west  coast  of  Ireland:  a  second.  atPen- 
deen  ('«>ve.  England;  two  others,  just  ea«<t  of  Tene- 
rilfe;  a  tiflh.  near  Turk's  Island:  and  a  sixth  and 
seventh,  near  Bermuda.  The  remainder  were  found 
in  the  open  Atlantic,  in  the  following  j>ositions: 
latitude  4*2'^  22',  longitude  2t)<^  :\s'i  latitude  29°  40', 
longitude  77°  :VS':  latitude  i\{)^  So',  hnigitude  2^*^  4(Y; 
latitude  24°  11',  lonuitude  32«^  AiY.  Admiral  .lenkins 
cited  another  instance  uf  a  U.  S.  buoy  stranding  on 
the  coast  of  Ireland.  In  the  discussion  which  i-nsued, 
the  opinnm  was  expressed  by  Dr.  William  II.  Dall 
and  others,  that  the  buoys  found  near  Ti-nerilTe  had 
made  a  northwanl  (.Uimir,  and  that  those  picked  up 


near  Bermuda  and  Turk*s  Island  might  have  c 
tinned  on  the  same  course,  and  afterwards  tun 
west,  completing  the  circuit  of  the  Sargossa  S 
but  it  was  thought  more  probable  that  the  latter  1 
followed  the  southward  coastwise  current  inside 
Gulf  Stream. 

Fvh.  IG.  —  Prof.  F.  W.  Clarke  spoke  on  the  perio 
law  of  chemical  elements,  giving  the  history  of 
discovery  of  the   law  and  of  its   verification  by 
subsequent  discovery  of  elements  indicated  by  it,  i 
even  specifically  jiredicted.     He  exhibited  an  cnlar 
copy  of  Meyers  atomic-volume  curve  drawn  w 
the  latest  values  for  atomic  weights  and    spec 
gravities,  and  presented  a  similar  curve  illustrat 
the  connection  between  atomic  weight  and  melti 
I)oint.     Each  curve  presents  a  series  of  maxima  ( 
minima,  the  maxima  of   one  corres|)onding  to 
minima  of    the  other.      The  regularities  of    th 
cur\'es  indicate  that  the  elements  originated  by  so 
method  of  evolution,  and  that  a  feature  of  transi 
tation  of  one  element  into  another  is  not  imix)ssi1 

Mr.  Henry  A.  Hazen  read  a  paper  on  the  s^ 

glows,  which  has  since  been  printed  in  the  Ma 
number  of  the  American  journal  qf  ftcience,  T 
first  appearance  of  the  phenomenon  was  at  Mauriti 
Aug.  2S,  l.SS.'>;  and  it  was  next  seen  at  Marauhs 
Brazil,  Aug.  30.  It  then  appeared  at  irregular  inl 
vals  on  either  side  of  the  equator,  until  Nov.  26  i 
27,  when  it  seemed  to  burst  out  over  the  whole  woi 
After  describing  the  nature  of  the  phenomena,  s 
stating  the  principal  theories  which  had  been 
vanced  to  account  for  them,  he  proceeded  to  advoc 
the  vapor  theory  as  follows:  a.  The  glows  are  p 
cisely  like  the  ordinary  sunset  phenomena,  which 
known  to  be  caused  by  the  i)reRence  of  aqueous  vap 

b.  The  abundance  of  the  material  so  uniformly  < 
tributed  accords  with  the  universality  of  the  glo^ 

c.  The  fact  that  f.iint  stars  and  clusters  could 
easily  seen  indicates  that  nothing  more  opaque  tl 
water-vapor  or  frost-particles  could  be  in  suspensl 

d.  Frost-particles  might  be  repelled  to  a  great  heij 
above  the  earth,  and  might  be  kept  there  by  so 
form  of  electrical  action;  c.  The  fact  of  the  sp 
trosco])e  giving  no  indication  of  an  abundance 
moisture  does  not  militate  against  this  theory,  beca 
it  has  been  shown  that  ice-crystals  or  frost-partic 
do  not  alTect  the  s|)ectrum  in  a  rainband  spectroscc 
To  the  volcanic-ash  theory  he  opposed  the  follow; 
objections:  1^.  On  this  theory  there  must  liave  hi 
suflicient  material  eject e«l  from  Krakatoa,  on  Aug 
and  27.  to  cov<t  more  than  a  hundred  and  thii 
five  million  square  miles  of  the  earth's  surfa 
2".  There  must  have  been  currents  of  nearly  eq 
force,  moving  i«  vppo.sUt^  directinns  from,  ihe  volca: 
o°.  The  ujjper  currents  must  have  had  a  sufOci( 
velocity  to  carry  the  ashes  twelve  thousand  miles 
a  hundred  and  fifty  hours  (about  eighty  mjles 
hour)  toward  the  west,  while  meteorology  indici 
no  Mich  velocities,  and  in  general  shows  the  up 
current  to  be  always  towanl  the  east;  4**.  The  md 
mu-t  have  been  meehanically  distributed  over  i 
whole  earth  by  air-currents;  5°.  The  phenonM 
has  been  markedly  intermittent;  C°.  Volcanic  Ml 
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f  or  U'ss  ojiaque,  while  the  pheiiamenui  attentl- 
pon  the  glriws  indicate  no  such  opacity.  The 
c-*l»JBt  theory  incurs  many  of  the  sRine  «ibj«jc- 
be^idea  beitie  inherently  improbable.  In  the 
n;j  di84;u8sion  Prof.  E.  B.  Elliott  argueil  that  the 
imena  were  electrical;  and  Prof,  H.  M.  Paul 
neil  the  vnlcainc-ash  theory^  pointing  out  that 
lajcen^s  concluBion  as  to  tht?  simuliaiipoirsne^s 
*  first  appearance  of  the  phonomehon  at  remote 
I  depended  on  a  special  interpretation  of  imper- 
ns  of  the  record,  depending  on  cloudiness,  and 
Ing  the  equal  privilege  of  interpreting  them  in 
|ff  way. 

I  Ottawa  field-oatarallBtJi^  olnb,  Oanada. 
■9.  —  Dr  George  M,  Dawson  read  a  paper  un 
Rrrence  of  phosphate  deposits.  After  show- 
lat  phosphatic  matc^rials  were  essential  to  the 
ilh  of  plants  and  animals,  he  pointed  out  that 
uuml  cycle  of  the  rotation  of  these  substances 
iterrupted  by  the  action  of  man,  and  that  large 
ities  of  matter  which  should  return  to  tlie  soil 
[drawn  from  it  and  taken  elsewhere.  The 
»f  the  soil  impoverishes  it,  and  prevents  h 
ding  as  abundantly  a.s  formerly,  unless  the 
»mpeuf^ated  by  tlie  application  of  phosphatic 
The  grain  e:i ported  from  the  port  of 
in  a  single  year  ha.4  been  estimated  to  con- 
'4  tons  of  pho*»phoric  acid,  which  lui plies  the 
:?iEhau^lion,  iu  as  far  as  phosphates  are  con- 
LtOf  7i,<J0<J  acres  of  good  land,  to  renew  which 
pcessltale  the  application  of  some  O.IXK)  tons 
ic»  It  is  easily  seen  that  there  must  always 
srlhe  present  condition  of  ailairs.  an  exien- 
iwid  for  pltosphatic  materials;  and  it  i>ecomes 
Y  to  ruftuire  where  specially  con  ecu  i  rated 
K>urces  of  supply  may  be  found.  The  occur- 
auch  dep<J!iirs  was  traced  from  iho  guano, 
(cumulates  in  exceptionally  dry  climates,  on 
h?<ptented  l)y  immense  numbers  of  sea- birds, 
1  recent  deposits  as  the  *  mussel  mnda'  of 
tdward  Island,  througli  the  so-called  copro- 
of  England,  t/aroiina,  and  elsewhere,  to 
concentrated  and  metamorphosed  deposits 
the  older  rocks  of  Canada  and  Xorway. 
facts  in  regnrd  to  the  mode  of  occurrence 
deposits  in  tho  J^aurentian  rocks  of  Canada 
«plained»  anti  the  great  economic  impttrtance 

I  accumiilalifms  w;L»considi^red.  *- — ^Mr,  Frascr 
ice  who.  as  a  mining-engineer,  liRS  had  large 
i^nce  with  the  dep'^sits  found  in  the  vicinity  of 
I,  gave  a  very  interesting  description  of  the 
ter  «>f  some  of  the  depo*sits,  and  of  the  ditiicul- 
?t  with  In  working  them,  owing  to  the  irregn- 
nner  of  the  deposition  of  the  mineral;  which 

be  considered  a-*  occurring  either  In  veins  or 
i,  but  as  passing  from  one  to  the  other  without 
^ularity  of  transition.  The  methods  in  which 
'?^pnt  surface-workings*  are  conducted  are  such 
most  serious  difficuUies  in  the  way  of  any 
■z  of  tlie  lower  deposits.  The  imperfect 
r  m  uhich  apatite  has  hitherto  been  manafac- 

II  Canada  was  described;    and  it  was  stated 


that  it  was  highly  probable  that  much  ol  ilie  mnieral 
which  was  mined  in  Canada  and  exported  to  Great 
Britain  returned,  either  in  the  raw  or  manufactured 

condition,  to  the  United  States. Mr,  F.  D.  Adams 

reported  the  detection  by  him,  in  minerals  received 
from  Arnprior,  of  a  specimen  of  rock  identical  with 
that  in  which  apatite  occurs  in  Norway,  and  which 
liad  previously  been  known  only  from  Xorway  and 
Finland. 

Boaton  looiety  of  utuml  hiitory* 
Mfircfi  5.  —  Prof.  A.  Hyatt  read  a  paper  on  the 
larval  ilieory  of  the  origin  of  cellular  tisaue.  He 
reviewed  the  htstory  of  investigation  among  sponges; 
concluding,  that,  though  true  metazoa,  they  possessed 
characteristic*  which  showed  them  to  be  derived  from 
protozoa.  The  parallel  between  the  development 
of  the  cell  and  egg  in  the  tissue  is  strictly  parallel 
with  the  evolution  of  nucleated  from  unnucleated 
forms  in  protozoa.  Recent  investigations  have  re- 
moved all  objections  to  the  homology  of  the  egg  or  any 
cell  with  tlie  adult  of  the  nucleatt?d  protoaoon;  and 
the  jirincipal  mode  of  reproduction  by  division  is  the 
same  in  all  these  forms.  The  egg  builds  up  tissue  by 
division  after  being  fertilized  by  the  male  or  sperma- 
tozoon,  just  as  the  protozoon  builds  up  colonies  after 
fertilization.  Spontaneous  division  of  a  cell  which 
undergoes  encystiuent  takes  place,  and  the  sperma- 
tozoa which  result  from  this  are  true  larv?\l  monafU* 
These  resemble  the  monads  derived  from  division  of 
the  encysted  bodies  of  protozoa  in  their  forms  and  in 
their  activity*  They  di tier  in  being  able  to  fertilize 
the  female  or  ovum  at  once,  instead  of  being  obliged 
to  grow  up  to  maturity  before  arriving  at  this  j^tiige. 
Thus  all  cells  may  be  regarded  as  lai'vat  t^rotozoa, 
and  eggs  and  spermatocysts  as  encysted  larval  form«i^ 
the  spermatozoa  being  equivalent  also  to  hirval  forms 
which  have  inherited  the  tendencies  of  the  nmlure 
forms  in  the  protozoa  at  the  earliest  stages.  Thus 
the  origin  of  the  tissues  in  the  metazoa  is  in  exact 
j^ccord  with  the  law  of  concentration  and  accelera- 
tion in  heredity.  The  cells  are  larval,  which.  In 
accordance  with  this  law,  Imve  inherited  the  char- 
acteri^^tics  and  tendencies  of  their  adult  ancestors 
in  their  earliest  stages.  The  three  Livers  can  be 
accounted  for  as  larval  characteristlcB  inherited  from 
colonies  of  Infusoria  flagellata,  which  had  two  forms 
(protective  and  feeding  zoons*),  and  then  three  {pro- 
tective, feeding,  anil  supporting),  these  correspond- 
ing to  ectoderm,  endoderm,  and  mesodenn,  - —  Dr. 
M.  E.  Wadsworth  read  a  paper  on  the  slructuie  of 
the  earth's  interior,  which  lie  held  to  be  a  molten  or 
semi-fluid  mass,  which  will  gradually  cool  and  solidify. 


NOTES  AND  NEWS, 

TttE  National  academy  of  sciences  will  hold  Its 
next  annual  session  at  the  National  museum,  Wash- 
ington, commencing  Aprii  15,  at  eleven  A.M*  An 
election  of  five  new  members  will  be  lieM.  This  will 
not  make  good  the  vacancies  of  the  past  year;  for,  of 
the  ninety-eight  members  on  the  roll  a  year  ago,  six 
have  since  died,  —  Professor?  Alexander  and  Guyot 
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of  Princeton,  Gens.  Humphreys  and  Warren  of  the 
Corps  of  engineers,  Dr.  LeConte  of  Philadelphia,  and 
Professor  Lawrence  Smith  of  Louisville.  Dr.  Engel- 
mann,  whose  death  we  recently  announced,  was  an 
honorary  member,  and,  like  all  the  othersjexcepting 
Gen.  Warren  and  Professor  Smith,  a  foundation  mem- 
ber. Only  eighteen  of  the  fifty  foundation  members 
of  180.'$  now  remain.  We  shall  soon  print  memoirs 
and  portraits  of  Dr.  Engelroann  and  Gen.  Hum- 
I>hreys. 

—  Another  effect  of  the  great  eruption*of  Mount 
Krakatoa  has  l>een  recently  noticed.  It  was  followed 
by  a  series  of  barometric  waves  which  seem  to  have 
spread  almost  over  the  entire  world.  Professor  Fors- 
ter  of  Berlin  says.  The  great  eruption  in  the  Straits 
of  Sunda,  which  happened  on  the  morning  of  Aug. 
27,  gave  rise  to  an  atmospheric  wave  which  showed 
itself  for  five  or  six  days  in  the  records  of  the  self- 
registering  ban>meters  in  all  parts  of  the  world.  In 
the  barometric  markings  which  are  registered  by  the 
Commission  of  weights  and  measures  in  Berlin,  in 
onler  to  have  a  permanent  record  «>f  the  minuter 
variations,  these  effects  of  the  volcanic  eruption  ap- 
I»ear  with  striking  clearness. 

The  first  atmospheric  wave  from  this  source  ap- 
peared in  Berlin  about  ten  hours  after  the  catastrophe. 
fiuplKJsing  it  to  have  taken  the  shortest  course  from 
\\'!i  origin  to  Berlin,  this  time  would  indicate  a  speed 
of  somewhat  more  than  a  thousand  kilometres  per 
hour,  agreeing  very  closely  wiih  the  velocity  of  sound. 
Tliis  result  is  in  complete  accord  with  barometric 
records  in  other  parts  of  the  world.  About  sixteen 
hours  afterward  a  second  jind  entirely  similar  haro- 
inetric  wave  appeared,  which,  however,  is  to  be  con- 
sidiired  as  the  arrival  of  tlio  same  wave  by  the  longer 
circuit  over  America  jind  Europe.  In  fact,  if  we  take 
tht'  difference  of  the  two  courses,  —  the  one  from  the 
Straits  of  Sunda  to  Berlin  over  the  East  Indies,  and 
fh«'  other  over  America,  —  we  shall  find  that  to  the 
above  velocity  of  propagation  corres])ond8  the  delay 
of  sixteen  hours  in  the  arrival  ^)f  the  wave  by  the 
AuH-rican  route.  It  thus  appears  that  the  entire 
wave  completed  the  circuit  of  the  earth  in  a  time 
which  must  have  amounted  to  thirty-six  hours.  In 
fact,  thirty-six  hours  later  there  did  appear  in  Berlin, 
in  a  direction  from  the  East  Indies,  another  percepti- 
ble wave  corresponding  closely  to  the  first  one,  but 
somewhat  diminished  in  strength.  The  correspond- 
ing return  from  America  took  place  in  a  period  of 
some  thirty-four  or  thirty-five  hours.  Tliis  is  brought 
into  agreement  with  the  other  period  by  the  consid- 
eration that  the  atmosphere  in  general  has  a  motion 
from  west  to  cast.  A  third  wave  was  recognized  after 
an  interval  of  thirty-seven  hours  from  this  time.  The 
diminishing  strength  of  the  waves  prevented  the 
returns  of  the  single  waves  from  being  accurately 
followed,  but  small  variations  of  an  unusual  kind 
are  seen  in  the  record  until  the  4th  of  September.  We 
can  therefore  be  satisfied  that  the  atmospheric  waves 
caused  by  the  volcanic  eruption  were  powerful  enough 
to  make  the  entire  circuit  of  the  earth  three  or  four 
times,  and  that  in  the  beginning  the  variations  of 
pressure  amounted  to  one  five-hundredth  of  the  entire 


atmospheric  pressure.  We  are  thus  obliged  to  reco 
nize  the  operation  of  force  through  which  the  heat 
gases  and  masses  of  volcanic  dust  might  be  carri 
into  Tery  high  regions  of  the  atmosphere. 

Mr.  Baillaud  of  Toulouse  has  communicated  to  t 
French  Academy  of  science  similar  observations 
the  phenomena,  from  which  he  concludes  the  yeloci 
to  have  been  349  metres  per  second.  This,  also, 
very  nearly  the  Telocity  of  sound.  From  the  intervi 
between  the  waves,  he  finds  that  the  waves  made  t 
circuit  of  tlie  earth  at  the  average  rate  of  324  meti 
per  second. 

The  most  important  conclusion  to  be  drawn  frc 
these  extraordinary  observations  is,  that  a  mass  of  \ 
or  gas  of  which  no  one  had  before  formed  a  conc< 
tion  must  have  been  ejected  by  the  volcano. 

—  The  entomologists  of  Washington  and  Baltimc 
have  decided  to  form  an  entomological  society, 
preliminary  meeting  was  held  at  the  house  of  Dr. 
V.  Biley  on  the  evening  of  Feb.  21),  at  which  R< 
J.  G.  Morris  of  Baltimore  presided,  and  Mr.  B. 
Mann  acted  as  secretary.  A  committee  was  appoint 
to  draw  up  the  necessary  regulations,  and  to  call 
future  meeting  for  organization. 

—  A  vineyard  proprietor  near  Nimes,  having  h 
several  com]>laints  made  to  him  about  his  wines, : 
<iuested  M.  Barthdiemy,  of  the  Faculty  of  sciem 
at  Toulouse,  to  analyze  them  for  him.  In  some 
them  a  rather  large  proportion  of  arsenic  was  foui 
larger  than  the  trace  sometimes  found  in  red  win 
The  wine  from  one  barrel  tested  contained  no  arsei 
at  all,  and  in  this  instance  the  cask  containing  t 
wine  was  a  new  one :  it  had  not  been  previously  u« 
The  other  barrels  had  been  cleaned,  after  use,  wi 
*  drogue,'  which,  in  point  of  fact,  is  diluted  sulpt 
ric  acid:  and  the  sulphuric  acid  of  the  central  d 
tricts  of  France  has  of  late  years  contained  so  mu 
arsenic,  that  M.  Barth^lemy  has  sometimes  used  it 
obtain  a  supply  of  that  material. 

—  Mr.  Winter  Blyth  has  recently  been  employed 
analyze  imported  canned  fruits  (apricots,  tomaUx 
etc.)  in  order  to  ascertain  the  amount  of  contamii 
tion  by  metal  in  them.  In  twenty-three  samp 
the  amounts  found,  calculated  as  stannous  hydra 
ranged  from  1.0  grains  to  14.3  grains  per  pound,  1 
mean  amount  being  7^2  grains.  The  juice  and  fr 
in  some  instances  had  a  metallic  taste.  Several 
the  tins  showtnl  signs  of  corrosion.  The  Jowmai 
the  Society  of  arts  says,  "  The  little  that  is  kno 
of  the  action  of  stannous  hydrate  may  be  sumn 
up  in  a  few  lines.  Doses  of  about  .174  gram  ] 
kilogram  of  body-weight  cause,  in  guinea-pigs,  dei 
with  signs  of  intestinal  irritation;  but  with  do 
smaller  than  .17  to  .2  gram  the  effects  are  unc 
tain,  and  the  animals  generally  recover.  Hen 
supposing  a  man  to  be  affected  in  the  same  p 
portion,  he  would  have  to  take  from  three  to  ft 
drams,  or  consume  at  a  meal  ten  pounds  of  I 
most  contaminate  of  Mr.  Winter  Blyth's  Unv 
fruits.  But  it  is  not  a  question  of  immediate  6» 
liness:  it  is  rather  one  for  inquiry  as  to  the  i 
small  repeate<l  doses  continued  for  a  long  tliiM* 
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\  as  1868^  RiMi^  iW  heniaUe  iua4le  Uie 
Ifore  the  Paris  gcngrapliicul  so<2iety,  ibat, 
Igeueriil  dhnintuion  of  Uie  Indians  of  tlie 
|es  from  year  to  year,  tlu^  decrease  lias 
|i  in  tlie  case  of  the  Iroquois  and  other 
lllzed  tribes;  and  that  there  will  arrive  a 
{he  general  decline  wiil  reach  it»  Juwi^st 
\\\\  be  folluwed  by  an  increase,  normal  and 
I  The  total  disiipj>canince  of  a  tribe  is 
eryraie.  At  NaljionM  we  ^iw\  theSamar- 
btesling  toward  the  temple  of  Jerusalem, 
gUteen  liundred  years  ago.  In  the  strug- 
^nce,  before  re-adjustments  are  njade,  the 
jito  decline  l)efore  the  strong;  but,  after 
druggie  In  over*  L^ach  pat(y  to  the  iMtuflict 
kuidergoing  njoditiealions  which  are  tlie 
If  survival.  In  usitig  tiie  figures  nf  tlie 
pts  and  of  Uie  Iiidian-yfliee  repui^t^  M. 
b  into  the  error,  pointcil  out  i>y  Mr.  81- 
IplMjsing  that  the  Indians  have  increased 
Ijply  b<!cause  there  seems  to  bo  the  addi- 

ElI  thousands  in  the  eensu«(.     The  truth 
many  catises  of  fluctuation;   i»ucli  as 
border,  and  moving  from  place  to  place, 
mains,  howeveri  that  the  Indians  arc 
king, 

kunay  is  the  author  of  a  paper  in  the 
[ihc  Socletd  d' ethnographic^  upon  the  iu- 
^cocious  races.  The  term  '  precocity/  as 
iulogists  to  individuals,  exptainii^  a. similar 
\  as  applied  to  societies.  Claude  Bernartl 
\  Ihe  force  of  development  is  greateBt  in 
I  animals,  and  that  this  precocity  is  an 
Inferiority,  and  excludes  longevity.  The 
■  of  men  mature  most  rapidly.  An  Es- 
p,  Arab,  or  Cochin-Chtna  child  of  one 

t6r  advanced  in  body  and  mind  than  a 
f  the  same  age.  The  young  Japanese  at 
be  French  boys  up  to  the  i^ixtceiiih  year; 
tre  Is  an  arrest  of  development.  M.  De- 
is the  same  assertion  respecting  puberty^ 
[es,  the  different  centuries  of  history,  sex, 
^riods  of  the  same  life,  strength  of  c<»n- 
|(1  different  parts  of  the  same  bo«ly.  The 
j»,  by  virtue  of  their  precocity,  beranie 
bre  tlie  superior  races,  and  then  suffered 

Svelopment,  l»ecame  extinct  or  fossilized. 
the  civilizations  of  China,  Egypt,  etc., 
I  jnst  as  the  individual  Chinaman  or 
I  evolved,  On  the  contrary,  the  higher 
|eties  have  develojied  slowly,  just  as 
Imeu  who  compose  them.  We  may  go 
I  M.  Delaunay,  and  nflirm,  that,  as  the 
Ihe  body  develop  with  different  degrees 
lo  do  the  various  groups  or  classes  of  the 

tThe  author  combats  the  idea  that  our 
zations  aro  the  children  and  heirs  of 
b,  from  which  they  sprang,  and  without 
prould  not  now  exist.  Speaking  of  the 
kflirms  tliat  they  did  not  descend  from 
itiial  their  language  is  not  Aryan;  that 
[c  tintmats  did  not  come  from  Asia;  that 
ts  Celtic,  uot  Greek  and   IJonmn. 


Finally,  the  ctvillzaUon  of  Europe  t»as  been  retarded 
by  intluenees  from  Asia.  Not  to  speak  of  cholera, 
plague,  and  other  maladies,  two-thirds  of  our  intel- 
lectual lives  are  spent  in  perpetuating  the  error*  and 
exploded  fancies  of  Asiatic,  (Jreek.  and  Koinan  think- 
ers and  myth-raakers. 

—  Franyois  Lenormant,  who  recently  died  at  the 
early  age  of  forty-six,  was  a  moat  enthusiastic  stu- 
dent of  anli^iiity.  A  man  endowed  with  great  power 
of  work,  and  interested  in  all  archeological  research » 
he  was  in  recent  years  more  specially  eoncerned  willi 
the  early  Asiatic  civilizations*  The  study  of  tlje  eu- 
neifonn  Inscriptions  had  for  hitn  special  charms.  The 
most  interesting  use  winch  he  has  iiiufle  of  these 
researches  Is  to  he  found  in  his  book,  Lrn  ttriuinf}* 
de  I'hisioire.  Here  he  finds  in  the  literature  of  the 
cuneiform  inscriptions  abundant  material  for  compar- 
ison with  the  early  trailitions  of  the  Jews  and  of 
other  nations,  us  to  creatioji,  the  deluge,  atui  a  whole 
eirclo  of  primitive  belirf:^.  One  of  the  latest  fruits 
of  his  pen  is  a  translation  of  the  l)ook  of  Genesis, 
in  which,  by  the  use  of  dilTerent  kinds  of  type,  he  dis- 
tinguishes the  portions  which  he  sn[jposes  to  have 
come  from  different  authors.  Though  a  good  Catho- 
lic, M.  Le  norm  ant  did  not  allow  his  rehi;ion  to  inter- 
fere with  his  science,  nor  his  science  with  his  religion. 
Himself  a  religious  spirit,  he  claimed  for  inve^ liga- 
tion the  fullest  free<lom,  and  denied  the  propriety  of 
dividing  science  into  a  Christian  and  a  non-Christian 
faction, 

—  Mr.  T,  Lewis  writes  as  follows  in  At  home:  — 
There  is,  as  may  naturally  be  supposed,  no  fnipoi* 

taut  break  In  the  chain  of  mounds  stretching  along  the 
Mississippi  valley  from  its  lower  re^:ions  to  Minnesota; 
for  they  are  very  numerous  along  the  river-blufis  lip 
to  the  mouth  of  the  St,  Croix.  They  are  then  met 
Willi  at  intervals  on  the  plateaus  and  headlands  of 
the  MisKtsBippi  as  far  north  us  Li  tilt*  Falh.  In  like 
manner  they  occupy  the  River  St.  Croix  from  its 
mouth  to  Yellow  River,  if  not  beyond  (hat  point. 
They  are  alsf)  found  ii^  abundance  on  the  lower  Min- 
nesota River,  and  continue  up  that  stream  to  Rig 
Stone  Lake,  thence  along  that  lake  anrl  Lake  Traverse, 
nui\  down  (he  valley  of  the  Red  River  to  beyond 
Winnipeg  in  Manitoba.  About  the  geographical  cen- 
tre ui  Minnesota,  and  In  the  westward  region  adja- 
cent, aboriginal  earthworks  are  often  discovered  ;  there 
iwlng  some  particularly  noticeable  ones  in  Otter  Tail 
county.  In  the  north-eaatem  quarter  of  the  state, 
with  one  or  two  slight  exceptions,  we  have  no  authen- 
tic account  of  the  existence  of  any  artificial  mounds. 
There  arc  also  many  mounds  around  Lake  Minnetonka 
and  along  Crow  River:  indeed,  tliere  are  more  or  less 
on  nearly  ©very  small  stream  and  lake  in  central  and 
southern  Minnesota.  The  largest  one  known  in  the 
state  is  situated  on  tlie  lower  end  of  Dayton's  Bluff 
in  ISt.  Paul,  its  fonncr  height  being  eighteen  feet. 
Another  very  handsome  mound  is  U^cated  in  the  vil- 
lage of  Wliite  Bear,  near  the  lake  shore:  It  is  conical 
in  form,  and  thirteen  feet  high.  Occasionally  elon- 
gated mounds  and  embankments  have  been  mot  with 
that  have  been  termed  *  forts;'  but  definite  survcyt 
and  much  critical  examination  are  r«.<i|tilrod  befoiv  it 
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Will  U-  n;if<'  \t»  iv\i,\t\  III*-  t«Tf/t  a*  '■xi»r*-*»-iv<-  of  thHr 
If  IK'  <lilll;u:t.4;r  filifl  iiMf. 

'IIiIh  tiifl|f';iii'»i  how  poorly  nrpn-MnlH  is  tli«f  Mat*; 
of  .Mliifif'Hot.i  III  irioiiiifiN  of  jihv  kifi'l.  '\'\\*'.  varii'ty 
ftml  coiiti-iiiK  ({iv  :i<i  liilli!  HHiiHf.iffi'ni  as  !l>«;  tlihlri- 
liiitloii,  Mr.  lif'wiH  wll  Ha.VH,  tliat  tli<'  *MuNk  of 
IhoroiiKlily  f'k.iifilMiii;^  arUIHal  I'arfliworkH  hy  oxiVA- 
viifloii  In  MMiiH'roiiM,  ami  t.lif  pronpiTi  of  (iiMliiiK  any 
thItiKof  iiLihTial  valiii:  hi  pay  for  il  mo  ftliulit,  XXwTo. 
iifliiK  wari'i'ly  any  lliiii;^  hiil  I  In*  kiiowlcii^f  arquinMl 
to  cornpiniNaii*  ihf  lalHir,  iliat  few  intnohs  fan*  to 
iiiiilcrliiki*  Miirli  work  for  wi  poor  a  nMiirii." 

Tlin  Dorpat  Nahirform'lMT-fC'Hi'INcliafl  lian  re- 
ri'iviMl  l»y  1h>(|II(>«L  A.  Srhn-iik'N  rollfM'f  ion  of  MolluHca, 
wlilrh  liHN  lic'oii  iianinj  liy  Mr.  S.  (-li'MHiii,  and  arranged 
liy  Ih'.  Max  Hraiiii.  A  liuiidiiMJ  and  rl^lit  8p<*clcM  of 
land  and  frt>Nli-wali*riilH*llN  an*  known  to  (K*(!uriii  the 
llaltir  proviiMM'H,  and  of  tlii'Nr  llif  Dorpat  collection 
now  (MintainN  clKlily-i'i}:!!!. 

Dr.  M.  Ilraun  lian  ronliniUMl  IiIn  faunal  oxplora- 
fliui  of  tlio  Kinlanil  Hay,  and  in  connrrlion  tlt(>n*with 
hn«  Nluilli'd  till*  phyNioal  rhararhMiHtirs  of  iliu  water. 
Tho  IriniNM'aliiiv  diinlniNlicn,  and  tin*  amount  of  salt 
Inori'aM'ji,  with  I  hi"  dopth;  but  \\w  \\\\Wv  Im  s<>  shallow 
that  III  *i«»viM'o  .storni.H  tlio  \vli«di»  Is  slirrod,  nuxin^  the 
oolder  .uiil  .s:ilt«M'  waltM'  of  the  holtoni  with  the  lop 
la\ei>.  The  wati-r  thus  varies  .^n^allx,  and  this  faet 
nnisi  li.i\e  a  .civat  inllueiiee  upi>n  the  life  in  the  bay. 
The  i»i»Hervatii»ns  aiv  l»einj:  eontinned  h\  Commander 
II.  \on  IJnth,  and.  \\hen  eonipleied.  are  U\  beearefully 
Worked  up. 

/.o  di^^i-NlN  and  miert^seopJNtN  will  weleoine  the 
twi»  iuNMliiienis.  jus:  appe.n>'d.  »»i  li.iisehli*>  learned 
and  ih.M-iMi^h  iiratise  on  jlie  l*r.«io/oa.  whieh  is  to 
fiMtn  \,»l  \.  of  \\w  nrw  iv\  i>;on  of  lironn's  el.i>^ieal 
•  riueneirh*  raj;'i  \\  -\\\..  j:is:  roeeivid.  an*  en- 
tireh  dt\o!«sl  to  \\w  K:. »-.;<•]  lai  a.  Thi-i  wurk  is*  impi»r- 
\:\\\\  n«»:  om!\  t-.x^tu  iiv  iv.::;nsio  x.ilue.  l»ut  aNo  beeause 
w  iv  \\w  li;>;  e.»M\p;i'hrn''i\e  Mier.;;:u'  work  on  tin* 
ri\M. »;.'.»  .  >ir  p;;*':i>bi\l.  i\\\y\  muNt.  .is  Mu-h.  be  very 
elh*';cnt  .^  •«p;\Mdi"!;  tn'.Jer  ,\\v\  Mj.-re  v-.»r:rrl  knowl- 
ed>:o  I'oiurnr.n;;  I'ii'i  much  n^>undo:>:.ssl  u'loup  of 
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—  Til'-  AnilMTSt  C'dlegf;  scientific  a-^oriation,  o 
Jzc;d  ill  l*^s:},  ha-j  for  an  object  the  proiin»lioii  of  i 
tific  kiiowle^ii^'-  anions;  its  members.  It  consi* 
the  lieads  of  the  jicien tific  departments  of  the  fa 
a.s  honorary  members,  and  of  active  members  c1 
by  the  asscx.-iation,  at  the  close  of  the  year, 
the  momliers  of  the  junior  class  recommended  \ 
faculty.  At  present  the  membership  is  limit4 
twelve.  Meetinjjjt  are  liebl  weekly,  aiid  consist  i 
of  an  address  by  some  member  of  the  faculty 
scientific  subjects,  or  a  paper  read  by  one  of  the: 
hers,  ftdlowed  by  (juestions  and  discussions.  D 
the  present  year  the  soci<fty  lias  listened  to  Pres 
Seelye,  on  science;  Dr.  Hitchcock,  on  social  sci 
Professors  Todd,  on  mountain  observatories;  ] 
son,  on  the  state  of  geology  one  hundred  yean 
Tyler,  on  tlie  biblical  idea  of  nature;  and  Pon 
student-life  in  (tcrmany.  .Some  of  the  papers 
thus  far,  by  members  of  the  association,  are  o 
relation  of  chemistry  to  civilization,  the  latro  a 
chemistry,  egns,  alchemy,  tlie  phlogistic  theor 
eondensation  of  gases,  state  of  ornithology  a 
dred  years  ago,  the  nebular  hyi)othesis,  and  pra 
the  antitpilty  of  man  in  the  eastern  United  Stal 

—  M.  J.  Deniker  ha«»  prepared  for  the  Betue 
ut  M  f  rap  flic  a  sketch  of  the  Ghiliaks,  -who  live 
the  mtmtb  of  the  Amoor  Kiver,  basetl  chiefly  o 
elaborate  works  of  Schreiik  and  Seeland,  pub! 
in  St.  Petersburg,  the  former  in  1881,  the  lall 
1S8*J.  The  Cihiliaki  are  mentioned  for  the  first 
by  Witsen  (ITUT):  but  they  have  l>een  visited  b\ 
sian  tra\eller>  since,  although  several  distingii 
ethnojriaphers  have  coiifonndeil  them  with  the  J 
Tungiise^s,  etc.  The  w<ird  *  Ghiliak*  is  a  Russia] 
ruption  of  the  Tunguse  wonl  *Kile.'  The  peopl 
Ihrmselves  Nibaok.  Their  count r>'  is  quite  resir 
Their  villages  are  sparsely  scattered  along  the  ^ 
of  the  lowi-r  Annnir  to  iln'  Okhotsk  Sea.  The  Oil 
a  Tun;: use  tribe,  .id join  them  on  the  south 
Sama;:lieres,  of  the  sami*  stock,  are  on  the 
Kosi.los  the  v.d!ey  and  the  mouth  of  the  Amoo 
iihiiiaks  ivoph-  thi-  ni-ij;hb!»riiig  short»of  theOk 
Si-a.  U-  >oisd  the  Tatar  Str.iits,  they  are  foui 
alouv:  ill'-  ;:o:-:hern  pait  v^f  Saghalin.  the  sou 
par;  Is  'i^jr  j**  op*«-.l  by  t!:«-  Aino*.  Accord ii 
S'liivnk.  \hv\'  form,  tvv  *ber  with  Yuk,igirs.  J 
Kam:v-li.ul.i:s.    Kv>r!ak«.  ('!.::kci.is.  and   E^klmt 

a:;d  i»>:>aNS  .iis-ij-jx-iri:*^  .  and  Oi 
.  ^  \:  »;>iv>:>  an:d  .  'u<-  Tim 
.» -..iX'  1  '■« :.  p:i*h«-il  lick  \  y  ih* 
Ms.  V\.  .*••  rsiiv  fcrU!.:  i*  1. 
L.  f  ::..A-.*.  T!:ry  are  do 
M  :*.  k-:  «;\tii  ■3t:a::--J  de 
.>.:•■  .:•--  ■->.  :  hy*: -^.or:".y.  ma  ; 
.:  ::•■:.  v.-..a:*,  l.-b.:Av::a5w  1: 
:.  .'"  .:y»i::  :*  ":•:•: '..  .:  n.t-n 
.'.■  .  Tr.-.-r*  r:-*:.:T. :  ".  ■  *  tii\tt 
:  .  •  .:  .  r.  i'.^  -,  ?•:  -l  '.anj 
-  .\:>:^  ,i  -.K-.T.-z  .:  -  chUdi 
.  :  .w .  :•..  »^:."i.  r***  lie  &t] 
:s  :L-.  c.r,  isd  kt-<-T*  brrmf 
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Hiiiy  decJinc  if  ihe  pleas*?.  Tlii»  Ghiltaks  burn  their 
''»d;  while  tlie  Oltclias  and  OrotclH^s  Tsufpcud  theirs 
r>m  tbe   trees,  or  bury  thoiii.     Their  &uiM!r*ti lions 

iml  religions  practices  are  very  intorestiiig,  especiaUy 

Ll>r»  /iie  of  the  bear,  which  takes  place  in  January, 

Aui  lasts  flfloeti  days. 

—  Mr,  J»  G,    Vassar  has  given   an  additional    ten 
Etioosand  dollars  lo  Va^**sar  college  for  the  better  sup- 
art  of  the  chemical  mu\  physical  departments  of  the 

fiiAHAr  brothers*  laboratory. 

—  A  prize  i»f  five  Ibonsand  pounds  was  offered  by 
Jie  Indian  governint'nl  for  the  best  machine  for  the 

eatment   of    rhea   fibre.     In   18439   a  Mr.   Greig  of 

Ullnburgh  made  a  machine  for  this  purpose;  but  it 

lid  not  fulfil  the  conditions  laid  down,  so  the  full 

Ifirize   was  not  awarded.    Another  conip^ilition  took 

place,  but  was  unsuccessful.     Souie  rhea  fibre  experi- 

aented   on   in    18o2    by   Dr.    Forbes    Ivoyb-    was    in 

•trfjiigth,  as  compared  with  St.  Teter^burK  hemp,  in 

t  ratio  of  2S0to  160,  while  the  wild  rboa  from  Assam 

as  high   as  343,     Rhea  has  thf  widest  ranj^e  of 

ibic  applications  of  any  fibre,  as  Rhown   by  an 

exhaustive  report  on  the  preparation  and  use  of  rhea 

fibre  by  Dr.   Forbes  Watson.     Last  year,  liowever, 

tay*   the   Engineer,    wittjesised    the   solution   of   the 

qu«>iLlou  of  decorticaiioii  in  the  green  state  in  a  salis- 

tactory  manner   by   Mr.  A.   Favier's  process.    This 

prtKea*  consists  in  subjecting  the  plant  to  the  action 

of  tti'itm  for  a  period  varying  from  ten  lo  twenty-five 

Balnxites,  acconlingto  the  length  of  time  the  plant  had 

b*en  cut.    After  steaming,  lb*'  fibre  arid  its  adjnncls 

W€Te  pasi  I  y  $t ripped  f  ro  ni  t  h e  woo  d .    M  r.  F'a v  i e  r'  s  | >ro- 

r«i»  Krcatly  simplified  the  commercial  proikiclirm  of 

tbe fibre  up  to  a  certain  point;  but  it  still  stopped  short 

nf  what  was  required,  in  that  it  delivered  the  fibre 

fn  nUiids,  with  its  eementitioua  matter  and  outer 

iklo  Hltached.     Various   methods  of  removing  this 

*f^*  tried  without  success,  until  a  year  ago  the  whol*^ 

t**e  wa^  submitted  to  the  distiugtiished  Frencli  chein- 

H  Pmfessor  Fr^ray,   member  of   tlie  Institute  of 

^i^nci',    profesijor  Fr^my  carefully  investigated  the 

^lun*  of  tlie  various  substances,  and  found  that  the 

^laculoAc  and  pectose  were  soluble  in  an  alkali  under 

^•^rtairi  conditions,  and  that  the  cflluloKe  was  iiiaolu- 

W%,    He  tlierefore  dissolves  out  the  cutose,  vaseulose^ 

M»d  pf*cu>s<?  by  a  very  simple  process,  obtaining  the 

fll>rf  clean,  and  free  from  all  extraneous  adherent 

2»alief,  reaiiy  for  the  spinner. 

'-An  {iccount  and  liy^ometric  eharL  are  published 

*»yAlfn*d  Grand idier  of  tbe  district  of  Madagascar,  t>c- 

cufiled  by  the  so-called  Hovas,  whose  stout  resistance 

to  tbe  French  has  recently  at  true  ted  much  attention. 

TTw  country  is  very  different  frr*m  one's  preconceived 

idcaii  of   a  tropical   island.     Ttie   word    *  Hova/    it 

•oeois,  refers  only  lo  the  middle  class  of  the  nation, 

properly  called  *  AnlaUmeriTia,*  or  '  Merinas/  in  con- 

tmdistinetion  to  tlie  other  two  classes  of  nobles  and 

tiavea.     Tbo  sufierior  intelligence  and  discipline  of 

Ibe  Meriua  race  liave  enabled  I  hem  lo  coiirjiier,  rlnr- 

I  inj*  the   present  century,  most  of   tlie    tribes  which 

J  Inhabit  that  Immense  Island.     The  district  w  lilch  tbey 

Itfitfi^ially  itdiabit  is  called  '  Imerlna.'     It  is  a  moan* 


tainous  country,  completely  destitute  of  trees  and 
shrubs,  and  often  uncultlvittcd.  The  higher  part 
are  hardly  inhabited,  but  the  valleys  and  lowlands 
sustain  a  den-fic  population.  Tbe  hills,  which  are 
composed  of  masses  of  granite  and  dense  red  clay,  are 
not  fertile;  but  the  smallest  valleys,  when  their  situ- 
ation permits,  are  transformed  into  riee-fields  by  the 
intelligent  and  industrious  natives.  \Ve*t  of  tJie 
capital,  there  is  a  large  plain  twenty  miles  square, 
once  a  lake  or  marsh*  but  now  one  huge  rice-lield, 
which  presents  a  beautiful  appearance  in  the  wet 
season,  with  Mule  hamleis  or  large  houses  rising  out 
of  it  here  aud  there  like  islands.  Other  vegetables 
and  fruits  of  a  sub-tropical  character  are  cultivated 
with  moderate  success  oti  the  hillsides.  In  the  south- 
ern part  is  an  assemblage  of  peaks  reaching  to  eight 
or  nine  thousand  feet  above  the  sea.  From  the  high* 
est  of  these  the  entire  district  is  visible,  and  appears 
like  a  sea  of  barren  mountains  destitute  of  shrubs 
or  tn^es,  ami  with  numerous  detached  rucks  atnid 
coarse  grasses  n"t  suitable  for  cattle,  and  only  use- 
ful for  fuel.  Only  the  rich  can  afford  to  send  for 
fagots  to  a  limited  strip  of  woodland  winch  borders 
the  district  on  the  east.  Even  the  dry  grass  nM»d 
V>y  the  people  for  cooking  becomes  very  dear  in  the 
rainy  season:  a  single  fire,  perhaps,  costing  twelve 
cenl?>.  The  population  of  the  district  reaches  a  mil- 
lion, aud  of  Antananarivo,  the  capital,  one  hundred 
thousand.  The  vilhtges  are  usually  built  on  tbe 
summits  of  hills,  and  surrounded  by  a  ditdi.  They 
contain  for  the  tnost  part  but  a  few  dwellings  of 
iiiespensive  character,  an<l  are  near  the  cultivated 
Hce-laiids  of  their  ownor>,  which  are  very  valuable, 
in  some  places  worth  eight  thousand  dollars  an  acre. 
The  lionses  arc  of  an  oriental  character,  comm*>nly 
with  one  door  ami  one  window  opening  westward  to 
avoid  the  raw  south-east  wii^ds.  The  Itouse*^  are  ar- 
ranged quite  irregularly,  and  generally  are  not  very 
clean,  The  roads  arc  mere  footpallis,  ami,  notwith- 
standing the  multiplicity  of  water-courses,  bridges 
are  very  rare. 

The  people  are  sonu'wbat  smaller  Ihaii  those  of 
other  Malagasy  tribes,  but  full  of  energy  and  intel- 
ligence, and  in  spite  of  faidts  (>eculiar  to  barbarism, 
from  which  tbey  are  only  just  emerging,  exhibit 
iudn-lry,  econ(»my,  and  relative  sobriety.  In  these 
qualities  the  other  tribes  cannot  be  compared  with 
them.  They  have  large  families,  tlumgh  tlie  Merina 
women  are  said  to  become  s^terile  if  they  leave  the 
mountains  for  the  coast.  Manufactures  have  made 
but  little  progress,  and  are  chiefly  due  to  white  in- 
sst ruction.  Tlie  rainy  season  commences  toward  the 
enii  of  November,  and  Lists  until  March;  hut  there 
are  few  severe  storms,  except  during  the  period  from 
Dee   15  to  Feb.  25. 

—  In  a  paper  in  the  iJullelin  of  the  Moscow  soci- 
ety of  naUiralists  upon  periodic  oceanic  oscltlatfons, 
Traulschold  attacks  the  problem  of  oceanic  altera- 
tions of  level,  and  their  relations  to  geological  plie- 
noniena.  His  conclusions,  based  upon  aoareful  study 
of  the  pa^t  and  present  physiography  of  eastern  and 
central  Europe  and  western  Asia,  are  to  the  effect 
that  many  of  the  phenomena  of  sedimentation  and 
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(Imposition  attributed  by  geologists  to  a  subsidence 
of  tlie  crust,  are,  in  fact,  due  to  periodic  oscilla- 
tions, or  upheavals  of  tlie  oceanic  surface,  producfng 
t  hereby  inundations  of  the  land-masses ;  and  tliat  such 
is  the  nature  of  much  of  the  newer  sedimentations, 
e.g.,  Jurassic  of  Russia.  The  position  here  main- 
tained, a  revival  of  the  views  of  many  of  the  older 
geologists,  is  anticipated  by  Professor  Edouard  Suess, 
who,  in  his  *  Antlitz  der  ertle'  (Prague,  1883),  clearly 
indicates  the  necessity  of  invoking  the  assistance  of 
l>eriodic  oceanic  fluctuations  of  level  to  account  for 
the  existence  of  much  that  has  been  heretofore  at- 
tributed to  terrestrial  subsidence. 

—  The  seventh  Saturday  lecture  in  the  National 
museum  was  on  Feb.  10,  by  Prof.  E.  D.  Cope,  on  the 
'  Origin  of  human  i)hysiognomy  and  character,*  —  a 
discourse  the  main  features  of  which  have  already 
l)een  published  in  the  American  naturalist  On  Feb. 
2:^,  Mr.  John  Murdock,  late  of  the  signal-service  party 
at  the  Oglaamie  station,  North  Alaska,  gave  a  very 
vivid  account  of  *  Eskimo  life  at  Point  Barrow.' 

—  Mr.  E.  R.  Quick  has  presented  to  the  Brookville 
(Ind.)  society  of  natural  history  his  entire  collection 
of  birds,  numbering  several  hundred  specimens,  most- 
ly North  American.  This  is  one  of  the  largest  and 
best-jirranged  collections  in  the  state.  The  society 
is  this  year  providing  a  course  of  free  lectures  upon 
popular  scientific  subjects  for  the  benefit  of  the  citi- 
zens of  its  town.  Five  of  the  lectures  have  been 
given,  and  three  more  are  to  follow  at  intervals  of 
three  weeks.  The  last  was  given  by  Prof.  Jos.  F. 
James  of  Cincinnati,  upon  'Flowers  and  insects.' 

—  The  museum  of  comparative  zoiilogy  has  pub- 
ll>he(l  another  of  its  useful  *  selections  from  embry- 
ological  monographs,*  intended  to  bring  together 
illustrations  from  the  most  authentic  sources  of  the 
early  stages  of  development  of  various  groups. of 
animals.  This  one  is  concerned  with  the  Echino- 
dermata,  and  is  compiled  by  Mr.  Alexander  Agasslz. 
It  consists  of  fifteen  excellently  executed  quarto 
plates,  crowded  with  figures,  and  accompanied  by 
very  simple  explanatory  text,  the  bibliography  of  the 
subject  having  already  appeared  in  an  octavo  form. 
The  protozoa,  acalephs,  iK)lyps,  fishes,  and  reptiles 
are  announced  as  in  course  of  preparation. 

—  All  students  interested  in  the  study  of  the  brachi- 
opmis  will  be  pleased  to  learn  that  the  last  parts  of 
the  series  of  superb  monographs  of  Thomas  Davidson, 
on  British  fossil  Brachiopoda,  are  completed  by  the 
author,  and  are  now  in  the  printer's  hands.  In  a 
letter  received  by  a  correspondent  a  few  days  since, 
from  Mr.  Davidson,  he  says  that  **  after  thirty-three 
years  of  hard  labor,  in  connection  with  British  recent- 
and  fossil  species,  I  this  year  complete  my  large  work ; 
and,  indeed,  the  whole  remaining  manuscript  is  in  the 
printer's  hands,  and  being  printed.  This  last  part 
includes,  1,  an  appendix  to  the  supplements,  with 
plates;  2,  an  elaborate  general  summary,  with  nu- 
merous illustrations  of  the  progress  of  science  in 
connection  with  the  Brachiopoda  from  1606  up  to  the 
en*l  of  1883;  3,  a  catalogue  of  all  the  British  species 


of  the  class,  some  eight  hundred  and  sixty  in  num- 
ber, with  geologic  distribution  in  time,  and  full  refer- 
ences; 4,  a  brachiopod  bibliography,  which  I  have 
been  compiling  during  the  last  forty  years.  I  have 
some  four  thousand  entries;  and  it  will,  I  feel  sure, 
prove  to  be  very  useful  for  references.  I  began  it  at 
1606,  and  continued  it  up  to  the  end  of  1883."  Of  the 
value  and  character  of  this  great  work,  this  is  not  the 
place  to  speak;  but  we  cannot  refrain  from  express- 
ing feelings  of  gratitude,  respect,  and  honor  to  the 
man  who  has  given  his  time  and  means  to  prepare 
for  publication  a  work  that  reflects  so  much  credit  on 
modern  science,  especially  the  division  of  invertebrate 
paleontology.  Mr.  Davidson  is  now  in  the  sixty- 
seventh  year  of  his  age;  and  we  trust  tliat  many 
useful  years  still  remain  to  him,  in  which  he  may 
contribute  information  from  his  studies  upon  the 
Brachiopoda  of  other  countries  than  Great  Britain. 

—  According  to  the  San  Diego  papers,  a  large  stone 
lance-head  of  Eskimo  fashion  was  found  deeply  em- 
bedded in  the  tissues  of  a  whale  taken  at  the  whal- 
ing-station on  Ballast  Point,  near  the  harbor.  The 
sj>ecies  is  not  named,  but  the  creature  was  probably 
Megaptera  versabilis.  The  migrations  of  the  Cali- 
fornia gray  whale,  Khachianect<>s  glaucus,  are  well 
known,  though  it  is  not  hunted  by  the  Eskimo;  bat 
those  of  the  other  species  have  been  less  dearly 
made  out,  and  facts  of  this  sort  are  worth  putting 
on  record. 

—  Charles  Ashford  continues  his  investigations  of 
the  Spicula  amoris  in  British  Uelicidae.      He  ex- 
amined Zonites  excavatus  and  Z.  nitidus.     Until  re- 
cently the  latter  wss  supposed  to  be  the  sole  member 
of  its  genus  which  possessed  a  dart:  now  the  former 
keeps  it  company.    The  arrangement  of  the  secret— 
ing-organs  is  remarkably  like  that  of  Zonites  inter— 
textus  and   suppressus,  as  figured  by  Leidy.    Th^^ 
dart  is  found  in  a  very  small  percentage  of  the  tota-.^ 
number  of  adults  examined.     On  the  other  hand,  ir~aB 

Helix  virgata  ninety-five  per  cent  of  the  adults  ex 

amined  liave  furnished  darts. 

—  Dr.  Benjamin  Sharp,  the  professor  of  inverte 

brate  zoology  in  the  Academy  of  natural  sciences  tr^ 

Philadelphia,  will  be  inaugurated  on  Tuesday  even 

ing,  March  18,  on  which  occasion  he  will  deliver  ^^ 
lecture  on  *  Methods  of  biological  investigation  ir^» 
Euroi>e.'  Professor  Sharp's  course  on  biology  wil"^ 
begin  on  Thursday,  March  20,  at  4.15  p.m. 

—  Dr.  D.  G.  Brinton,  the  newly  electe<1  professor* 
of  ethnology  and  archeology,  will  deliver  a  coone  of 
lectures  in  April,  introductory  to  an  extended  and 
thorough  course  to  begin  next  autumn.  The  sub- 
jects of  the  spring  series  are  as  follows  :  *  Prehistoric 
man  in  the  new  world,'  *  Origin  of  the  Aryan  noes,' 

'  The  study  of  ethnology-  in  the  United  States,'  simI  J 
*  The  civilized  races  of  America.'  J 

—  Twe  of  the  naval  ensigns  pursuing  a  seimtJIk 
course  at  the  National  museum,  Mr.  Hariow  aad  Vr 
Dresel,  have  been  ordered  to  the  Grecly  i 
dition. 


FRIDAY.   MARCH  21,    1884. 


rOMMBNT  AND  CRiTfCISM. 

I  ill  work  of  the  censud  has  agtiiii,  und  for 
the  third  lirae,  come  to  a  stop  for  lack  of  maney. 
This  time  the  suspension  is  more  serious  than 
Het'er^  the  working- force  being  reduced  to  the 
Bcfaief  clerk,  who  is  also  acting  superintemlcnt, 
mod  aa  assistant.  The  piil>lic  [)rinter  hns  been 
notified  to  stop  printing  the  reports ;  and,  nn- 

Ilesd  tome  extraordirmry  step  is  taken,  the  whole 
work  of  the  bnrean  for  fonr  oiontljs  to  come 
will  he  confined   to   opening   the   daily  mail. 
Several  volumes  of  the  final  report  have  been 
published,  and   have   been    received  with  un- 
qualified  satisfaction,  both  here  and  in  Europe  ; 
demonstrating,  as  they  do,  that  this  census  is 
Ihe  most  complete  and  the  best  organized  ever 
jet  attempted  by  any  nation*     Tlic  remaining 
fifteen  or  twenty  volumes  arc  unrlerstoo<i  to  be 
ready  for  printing.     The  causes  of  delay  are 
two*  — the  modesty  of  the  supenutendent  in 
im  requests  to  Congress  for  money,  and  the 
overcrowded  state  of  the  government  printing- 
I  office.    Surely  Congress  will  not  refuse  to  make 
japroprlnlions  of  the  most  liberal  dimensions  to 
Parry  on  this  work*  and  to  secure  the  printing 
>f  Uie  reports  before  they  Iiav  e  lost  [*art  of  their 
itcnest  through  age.    Let  the  demand  be  for  a 
ptiarter  of  a  million,  if  necessary;  and  let  the 
*03ee  stair  be  increased  in  ellicieucy  by  the  ap- 
ll^^intment  of  a  si>ecjal  statf  of  experienced  edit- 
I  ^»^,  who  shall  aid  the  superintendent  in  bring- 
***jg  the  publication  to  an  early  termination. 


TiiB  fourth  number,  for  ^larch,  of  the  pilot 
iibm-t  of  the  North  Atlantic  Ocean,  issued  by 
Uu'  H^drographic  office,  differs  from  the  rnrlicr 
»bcet^  of  the  series,  notably  in  the  number 
of  i€<3bei^s  reported  for  February  south-east  of 
Ne .  "  ( uK      An    a  be  r  ra  n  t    be  rg    a  p  pea  r  s 

(aIm  hundred  mileii  west-south-west  of 

I  IrtUnd,  in  latitude  51^,  longittulc  18"^  west.    In 


the  legend  concerning  the  weather  reported  for 
February,  we  are  glatl  to  see  the  term  *  straigbt- 
line  gale '  of  the  [jrevious  charts  reduced  to  the 
more  non-committal  'gale  ;'  but  the  absence  of 
*  cyclones*  is  still  insisted  upon.  Whatever  be 
the  meaning  attached  to  this  word  by  mari- 
ners, its  ordinary  use  to  incUide  nil  large  rotary 
storms,  whether  from  within  the  tropics  or  not, 
is  now  so  general  and  so  [>r()per,  that  tlie  re- 
peated statement,  *  no  cyclones  arc  reported  ' 
rr>r  the  winter  months  of  the  stormy  North 
Atlantic,  surely  needs  qualificutiou.  The  in- 
tention is.  no  doubt,  to  slate  that  no  tropr'ral 
cyclones  have  come  up  along  our  coast  from 
the  West  Indies  :  if  so,  it  should  be  moi*e  ex* 
plicitly  worded. 

The  t*oui|)ilnliou  of  observations  on  wivcks 
and  abauctoned  vessels  [iromiscs  vabudjle  re- 
sults for  the  determination  of  currents.  In 
only  four  uionths'  records,  over  sixty  exam- 
ples are  given,  in  mau>  cases  identilied  by 
name,  and  in  a  few  cases  reported  by  two  or 
more  observers  on  difTercnt  dates.  When  the 
WTccks  are  tloatiug  almost  awash,  presenting 
little  surface  for  the  wind  to  blow  upon,  they 
will  move  only  with  the  surface- drift,  and.  as 
noted  in  sucessive  positions,  will  give  excellent 
data  for  measuring  the  direction  and  velocity 
of  currents.  Ily  thus  keepiug  track  of  their 
movements,  it  will  lie  possible  to  avoid  the 
error  of  the  old-lkshioued  bottle-exiieriments, 
in  which  only  the  beginning  and  end  of  the 
course  were  determinable,  and  time  of  passage 
was  unknown.  At  the  end  of  the  ^ear  we 
slmll  hope  to  [)rosent  a  rt'sum^  of  I  he  results 
thus  attained. 

The  various  local  sub-committees  of  the  Brit- 
ish asgociation  at  Montreal  seem  to  be  push- 
ing the  woik  in  their  special  subjects  with  an 
energy  which  pmmises  much  for  a  successful 
meeting  in  August.  In  the  section  of  econom- 
ics especially,  the  connnittcc  is  taking  advan- 
tage of  the  opi*ortunit^'  presented,  by  bringing 
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forward  papers  which  will  give  a  comprehen- 
sive survey  of  the  various  imi)ortant  economical 
questions  which  are  just  now  exciting  so  much 
.discussion  with  reference  to  the  future  growth 
and  prosperity  of  the  colon}-.  Among  these, 
agriculture  necessaril}'  occupies  a  prominent 
position ;  but  it  is  gratifying  to  see  that  gen- 
eral and  technical  education  is  also  to  receive 
important  consideration. 


OuK  leading  article  mentions  at  its  close  the 
brief  life  and  sudden  death  of  a  society  formed 
for  home  study  for  3'oung  men,  modelled  upon 
the  older  society,  still  vigorously  flourishing,  re- 
stricted to  3'Oung  women.  Why  there  need  be 
distinct  organizations  of  that  sort  for  tlie  two 
sexes,  it  is  a  little  difficult  to  see  ;  but  it  is  a 
little  curious  to  find,  that,  hard  upon  the  death 
of  the  '  Young  men's  society  for  home  stud\',*  a 
new  organization  has  sprung  up  for  the  same 
purpose,  but  without  limitation  as  to  sex,  bear- 
ing the  somewhat  pompous  title  of  the  '  Corre- 
spondence university.*  It  announces  forty-one 
instructors  (two  of  whom  are  women) ,  resident 
in  eight  states  of  the  Union,  besides  one  each 
in  Germany  and  Scotland.  Sixteen  of  these 
are  assigned  to  different  departments  of  sci- 
ence, eleven  to  mathematics,  and  six  to  modern 
languages  ;  so  that  the  scientific  leaning  of  our 
new  '  university  '  is  very  marked.  We  shall 
look  with  much  interest  at  the  result  of  this 
experiment ;  for  the  promoters  of  the  enterprise 
have  certainly  secured  the  services  of  many 
most  excellent  teachers,  and  th(\v  aim  at  a 
higher  grade  of  instruction  than  has.  been  at- 
tempted by  the  earlier  organizations.  A  large 
proportion  of  the  teachers  are  connected  with 
Cornell  university,  which  may  be  considered 
the  headquarters.  Unfortunatel3\  as  far  as 
published,  the  plan  appears  to  lack  that  unity 
and  proper  co-ordination  which  would  at  once 
command  respect  and  confidence ;  and  its 
higher  grade  of  charges,  though  still  ver}' 
small,  may  prove  an  obstacle  to  its  popularity. 

We  are  glad  to  see  a  change  in  the  wording 
of  the  '  indications  '  issued  by  the  signal-ser- 
vice. Heretofore,  variations  of  pressure  have 
been  indicated  by  '  rising '  or  *  falling  barom- 


eter ; '  although  change  in  the  warmth  of  the 
air  has  always  properly  been  mentioned  as 
'  higher  *  or  '  lower  temperature/  and  not 
'  thermometer.  *  Now  the  wording  is  made 
uniform,  and  observations  of  the  barometer 
are  recorded  as  implying  'increasing'  or 
'  diminishing  pressure.* 


The  late  issue  of  Cojyernicus  (a  double  num- 
ber, 33-34)  will  be  received  with  no  little 
regi*et  by  many  astronomers,  as  it  contains  the 
unwelcome  announcement  that  this  periodical 
will  be  discontinued  afler  the  publication  of 
Xo.  30.  We  understand  that  this  action  on 
the  part  of  the  editors  is  due  chiefly  to  the 
insufficient  list  of  subscribers  ;  and  it  is  much 
to  be  regretted,  as  Copernicus  is  the  only  astro- 
nomical magazine,  printed  in  quarto  form,  in 
which  excellence  of  tjpography  and  general  at- 
tractiveness in  appearance  seem  to  be  thought 
desirable.  Its  style  has  been  rather  that  of 
book  than  of  magazine  printing,  and  its  papers 
on  mathematical  astronomy  have  had  as  fine  a 
setting  as  the  average  article  in  the  purely 
mathematical  quartos. 


The  periodical  began  in  Januar}- ,  1881,  under 
the  editorship  and  management  of  Dr.  Ralph 
Copeland,  astronomer  to  the  Earl  of  Crawford 
and  Balcarres,  and  Dr.  J.  L.  E,  Drej-er,  then 
of  the  Royal  observatory,  Dublin,  and  now 
director  of  the  observatory  at  Armagh.  The 
first  six  numbers  were  issued  under  the  name 
Urania,  for  which  Copernicus  was  then  sub- 
stituted, the  editors  ha\'ing  become  aware  of 
the  previous  existence  of  an  astrological  journal 
called  Urania,  Its  man}-  iMiges,  devoted  to 
the  reviews  of  current  astronomical  literature, 
have  formed  a  very  valuable  feature ;  and  ar- 
rangements were,  from  the  beginning,  condad- 
ed  with  the  Earl  of  Crawford  and  Balcarres 
whereby  all  the  subscribers  to  this  journal  have 
received  at  the  earliest  moment  the  '  DanEcht 
circulars,*  forwarded  directl}'  from  Aberde^l. 
The  new  magazine  has  fairly  established  its 
claim  to  be  '  an  international  journal  of  as- 
tronomy ;  *  the  chief  astronomers  abroad  ^ 
have  contributed  to  its  support  being  the 
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^t^  Kosai^  the  Karl  of  C'rawfortl  and  Balcar- 
rea,  Drs.  Wagner,  Scbjellerup,  Ball,  nnd  Back- 

tlaiui,  and  rrofessors  Klinkerfues  arid  Bredicton* 
Aaiencan  astronoiuers  Iiave  also  done  their 
full  share ;  papers  having  been  contributed  by 
Dr.  Peters,  and  Professors  Pickering,  Holden, 
Todd,  Wrij^lit,  and  Stone.  We  express  the 
hope  that  Copernicus^  as  a  high-class  journal 
for  the  publication  of  astronomical  papers,  may 
at  some  future  time  be  re-issued  undisr  the 
same  management  as  before. 


LETTERS  TO  THE  EDITOR. 

•»•  (hrr*$p&ftdtnl»  art  rfiptfUfd  to  be  as  bri*/  a»  poBHtibU, 
Tha  wHttr'*  namt  U  tn  alt  cnun  rt quired  an  procf  of  ffoo4/uitA . 

'niuBive  memory.' 

Thk  flubject  presented  in  Science  for  March  7  Ip. 
|Sg4)  under  the  above  heading,  by  Mr.  Osborn,  if  an 

Icure,  is  certainly  an  interesting  problem  in  psy- 

ology.  Its  scientific  treatment,  liowever^  wHl  prob- 
ably require  a  much  wider  range  of  investigation 
than  that  proposed  by  the  writer.  He  has  indicated 
*lwo  widely  different  theories  *  in  explanation  nf  tlie 
mental  phenomenon:  a  third  hypothesis  appears  to 
hmve  esca[)ed  him. 

PlaU),  a^  is  well  linown,  recognized  this  peculiar 
condition  of  tiie  niind^  and  made  use  of  it  as  an  evi- 
dence of  pre-etistence,  —  a  fancy  embodied  in  the 
fftmiliAr  lines  of  the  poet:  — 


'♦  Our  birth  la  but  a  •lt>ep  and  a  rorffctling: 
Th«>  iKiul  that  Hbca  whn  ub,  our  Mfv'n  Htar, 
Hath  had  cte« where  ll«  tvUfng, 

And  Cometh  from  nfar: 
Not  In  entire  forgetfulneisit, 
And  not  In  uticr  nakedrii>K»« 
Bot  tniilLlnii(  clouds  of  ^lorj^,  do  we  com«." 


rif,  now,  we  subaliuite  for  Platn*s  conception  of  an 
individual  personal  experience  the  more  prosaic  one 
of  anc«5lrU  experience,  we  shall  liave,  in  brief,  the 
thlnl  hypotlieai?*,  —  the  partial  continuity  of  conscious- 
ne»!*  tbrnut*]i  genetic  descent^  insU*ail  of  through  me- 
teut  '  >  or  tran^miijration.  From  tti is  aspect, 
th'  of  ihe  irrefeiable  impreEsions  of  vagne 

Irvr;  would  not  fall  under  the  ciaas  of  erln- 

ner  huitrf^  or  '  Hhimte  memnty^*  at  all. 

1  "11  reference  of  all  Uie  varied  *  instincts* 

of  ait  lima!  life  to  the  simple  physiological  datum  of 
the  heredity  of  a  limited  experience  and  memuryt 
I  would  naturally  lead  us  to  anticijiate  some  sQch  ex- 
hibition in  the  hntnan  race;  nay,  ratlier  to  wonder 
L  why  we  do  not  find  sucli  experiences  much  more  pro- 
H  Douneed  and  abundant.  Kotwithstanding  the  enor- 
V  mously  greater  expan^^ivene^ss  of  cerebral  action  in 
^  man  than  in  his  lower  fdhnv-creaturep,  the  long- 
continued  or  reiterated  im|»re8sians  of  a  far-reiichjrig 
ancestry  would  seem  to  justify  the  imlucti«>n  tluit 
MntuitiouM  *  (SO  precious  to  the  meiapliysician)  should 
be  nmnifeiited  in  particular  cliaiincfs  in  a  much 
JAtfonger  and  more  decisive  form  than  we  actually 
lohsenre.  Here,  then,  is  a  negative  psychologic  prob- 
flem  calling  for  exjrlanation,  and  well  deservuig  a 
[  careful  comimrative  investigation. 

T       "'  '    'torily  lest  this    *  third    hypothesis*   is 

'  uml  au  extremely  difficult  underLakinc,  both 

h\  •  flu'  usual  'hazlnesa*  of  ili^  st*   ri:ilon- 


ic  reminiscences,  and  of  the  rare  opportu  til  ties  of 
authentic  verification  of  special  parental  or  aval  rec* 
ollections,  Tlie  question,  however,  is  one  of  such 
biologic  importance,  that  it  merits  an  even  laborious 
j-esearch;  and^  if  in  only  one  or  two  instances  a  clear 
evidejice  of  such  transmitted  memorT  in  man  could  be 
established^  it  would  justify  the  inference  that  many 
similar  cases  are  referable  to  the  same  principle. 

The  inquiry  should  include  the  antecedent  experi- 
ences of  gntnd-pareuts  as  well  as  of  parents:  since 
there  is  reason  to  believe  that  aval  heredity  is  re/rt</i>c- 
ly  more  frequent  than  direct  parental  heredity;  or, 
in  other  words,  tliat  tliere  is  a  tendency  to  '  alternate 
generation  '  running  through  the  aninuil  kingdom. 


Wulilu^n,  March  IX 
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'  Tlie  oldest  living  type  of  Vertebrata,' 

Chlamydoselachus. 

In  Science,  No.  67,  p.  275,  my  friend,  Trofessor 
Cope^  falls  into  the  en  or  of  placing  among  the  species 
of  the  genus  DIplodus  Ag.  J  re-named  Didy  modus  by 
Cope)  the  *  peculiar  selachian  '  recently  discovered, 
and  described  by  me  in  these  columns.  With  the 
specimen  before  him,  he  would  be  the  last  mim  to 
make  sucli  a  mistake!  And  no  doubt  he  will  thank 
you  for  giving  the  spaco  necessary  to  a  correction. 

The  most  important  of  the  charaeterB  on  which  the 
genus  Uiplodus  was  fotuided  by  Agas-^iz  (184^,  Pois- 
sons  foKsilcs,  iii,,  pp,  I>fj4,  2<»r>J,  that  by  wliich  it  is 
separated  from  ilybodu's,  bpbenonchus,  and  Clado* 
dus,  is  a  greater  development  of  the  secondary  cones 
of  the  teeth,  while  the  median  cone  remains  rudi- 
mentary or  comparatively  undeveloped.  This  is  not 
theca5e  with  *  hlamydoselachus:  it  h  not  the  secon- 
dary, but  the  median,  cone  in  which  is  found  the 
greatest  development;  atjreeing  in  tin 8  respect  with 
Agassi//  genera  IlybiMius,  8pheiionchus,  and  Clado- 
dus,  in  which  *'  le  cone  median  T em  port e  s*ensiblement 
snr  les  c6nes  lat^raux,  et  se  d^veloppe  en  quelqne 
florte  ii  leur  ddf  riment.^'  In  the  teelh  of  Chlamydose- 
lacluis,  the  ccme  at  either  side  of  ihe  median  is  a  mere 
rudiment.  If  the  new  selachian  was  lo  have  been 
placed  In  either  of  the  fossil  genera  mentioned ^  ft 
should  have  been  Cla<todiis,  Mr,  t'ope  says  of  Didy- 
modus,  *  The  species  posi^ess  t  wo^  three,  or  four  den- 
ticles.' Of  course,  a  second  tliougtit  will  increase 
the  number  so  as  to  include  Chlamydoselachus,  which 
lias  more  than  four. 

The  propriety  of  placing  living  species  in  fossil 
genera  of  so  long  ago  on  account  of  resemblances  In 
a  single  organ,  such  as  a  tooth  only  of  a  selnchlan,  is 
to  be  questioned.  The  teeth  do  not  give  satisfactory 
clews  to  structure  and  shape  of  other  orjant,  or  of 
the  bi>dy  Itself,  in  the  majority  of  the  sniirks  and 
skates.  This  is  evident  enough  on  comparison  of  the 
teeth  of  Cartharias,  Alopia^,  Zygaena,  S^^uatina,  Tor- 
pedo, Scyliium,  Haja,  rriakis,  DIsccus,  Mustelus, 
Trygon,  Pristts,  Potamotrygon.  Ithinobatus,  Dlcero* 
batun,  and  otiiers.  It  would  bi*  liardly  worth  the 
while  to  sei^mrate  recent  genera  by  the  immber  and 
position  of  Im^,  or  shape  of  body,  and  then  make  them 
equal  to  the  same  fossil  genus  on  account  of  some 
similarity  in  teeth.  Material  in  my  possession  will 
enable  me.  as  soon  as  the  necessary  drawings  can  be 
made,  to  prove  conclusively  that  Chlamydoselachus 
does  not  belong  to  the  genus  Didymodus  of  Cope 
(=  DIplodus  Ag.),  and  that  it  was  hardly  safe  to 
announce  Dhlymodus  as  the  *  oldest  living  type  of 
Vertebrala'  until  more  was  known  about  Cnlamydo- 
selachtis.  S.  Uausiax. 

C'ambrldgr,  Alafcb  IT. 
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The  *  Miark  recently  ili.sc«)vcre(l  in  Japanese  waters,* 
describcil  by  Mr.  Garman  as  Chlamydosclachus  an- 
giiincus  (in  Science  for  Feb.  1,  vol.  iii.  pp.  11«',  117; 
Hull,  Ehhcz  inst.f  vol.  xvi.),  as  its  descril)cr  has  re- 
marked, **  is  a  form  of  more  than  ordhiary  interest 
on  account  of  the  respects  in  which  it  differs  from  the 
majority  of  its  kindrcJ."  It  not  only  apj)t»ars  as  a 
now  clement  in  sclachology,  and  becomes  the  repre- 
sentative of  a  hitherto  unknown  type,  but  .it  throws 
light  on  the  ancestry  and  some  of  the  extinct  forms  . 
of  the  class ;  and,  still  further,  it  may  serve  as  a  guide 
for  the  interpretation  of  certain  of  tlie  tales  of  the 
sea-serpent. 

In  respect  to  its  place  in  the  system,  I  perfectly 
agree  with  Mr.  (Irarmaii,  that  it  is  ihe  representative 
of  a  very  distinct  family  (Chlamy<loselachidae):  lam 
also  of  the  opinion  that  it  may  be  regarded  as  the 
type  of  a  distinct  sub-order  at  lenst.  Mr.  Garman,  in 
Science,  was  **  incline;!  to  con-iider  this  the  type  of  a 
new  order^  to  which  the  name  Selacliophi<;hthyoidi 
might  be  given;"  but  in  his  article  in  the  Essex 
bulletin  he  is  entirely  silent  on  the  subject  of  the 
major  relations  of  the  new  type.  The  name,  having 
been  thus  never  defined,  and  being  objectionable  on 
account  of  its  length  and  cacophony,  might  be  re- 
placed by  a  shorter  one,  like  Pternod«mta;  but  on 
this  I  shall  not  insist.  A  more  important  t]ue<tlon 
is.  What  is  the  status  of  the  selachian  in  classifica- 
tion ?  Mr.  Garman  thinks  that  *  it  stands  nearer  the 
true  fishes  than  do  the  sharks  proper.*  I  do  not  know 
how  he  would  express  this  idea  in  a  linear  arrange- 
ment, but  most  would  do  so  by  placing  it  immedi- 
ately between  the  selachians  and  fishes.  I  am  also 
disposed  to  consider  Clilamydoselachus  to  stand 
*  nearer  the  true  fishes  than  do  the  sharks  proper,* 
not  because  it  appears  to  bo  in  the  line  of  descent 
between  the  two,  but  because  it  is  nearer  tlui  primi- 
tive lino  fmni  which  both  types  have  diverged. 
Judging  from  Mr.  (rarman's  remarks  in  the  two 
articles  referred  to,  I  presume  there  would  be  essen- 
tial concordance  between  us  as  to  this  point. 

As  to  the  relations  of  ClilamydoM-lachns  to  extinct 
types,  however,  I  must  dissent  from  Mr.  Garman. 
Fortunately,  an  article  throwing  light  on  the  affinity 
of  Cladodus  has  been  published  rec<Mitly.  — probably 
too  recently  to  be  available  to  Mr.  Garman.  I  refer 
to  Dr.  Jl.  II.  Tra<|uair'8  communication  *  on  a  new 
fossil  shark,'  in  the  (icolo'jical  nia'/dzine  for  January, 
18s4  (decade  'J,  vol.  i.  pp.  .T-j^.  i)l.  li).  Dr.  Trafjualr 
has  therein  made  known  the  form  of  the  cladtniont 
selachians,  and  proved  beyond  doubt  that  the  clado- 
dont  dentition  and  ctenacanthoid  spines  co-existed  in 
the  same  fish.  The  *  new  shark  *  in  which  these  parts 
were  coincident  has  been  named  Ctenacanthus  costel- 
latus.  In  the  words  of  Dr.  Traquair,  "accepting  the 
fish  just  described  as  a  new  species  of  Ctenacanthus, 
It  yields  us  the  following  important  facts  regarding 
the  genus:  — 

'*  1.  The  shape  of  the  animal  was  moderately 
elongated,  with  blunt  snout  and  heterocercal  tail.  2. 
The  skin  was  covered  with  shagreen  granules,  mostly 
of  an  ornate,  ridged,  pectinate  character.  3.  There 
were  two  dorsal  fins,  each  with  a  spine,  that  of  the 
first  being  the  longer.  There  were  no  paired  spines, 
and  the  ventral  fin  was  opposite  the  second  dorsal. 
The  presence  of  an  anal  fin  is  doubtful.  4.  The 
dentition  was  cladodont.  5.  The  vertebral  axis  was 
unsegmented,  but  there  were  extensive  calcifications 
in  connection  with  other  parts  of  the  skeleton.'* 

It  is  obvious  from  this  summary,  that  Cladodus  was 
not  at  all  related  to  Chlamydoselachus;  and  I  may 
add,  that  it  did  not  have  the  essential  dentition  of 
Chlamydoselachus,  so  well  indicated  by  Mr.  Garman 


in  the  statement  that  "  each  tooth  has  three  slender, 
curved,  inward  -  directed  cusps,  and  a  broad  base  .  .  . 
preventing  reveraion/* 

But,  as  Professor  (/ope  has  claimed  (Science,  vol.  ili. 
p.  275),  Chlamydoselachus  did  have  a  representative 
in  the  carboniferous  genus  Diplodus,  or  Didyraodus; 
although  I  do  not  think  that  the  two  can  be  congener- 
ic. In  fine,  the  recent  discoveries  by  Messrs.  Garman 
and  Traquair  enable  us  to  co-onlinate  a  number  of 
extinct  types,  and  compel  us,  I  think,  to  add  two 
sub-orders  or  orders  to  th<»  list  of  those  necessary  for 
the  long-known  living  forms.  The  living  sliarks  I 
have  proposed  (in  Jordan  and  Gilbert's  Synopsis  of 
the  fishes  of  North  America,  p.  007)  to  distribate 
among  four  sub-orders;  of  which  the  Opistharthri 
or  Notidani<lae  are  the  most  generalized,  and  the 
Hhinae  or  Squatinidae  the  most  specialized.  The  two 
additional  sub-orders  appear  to  be  still  more  general- 
ized than  the  Notidanidae,  and  the  sequence  would 
therefore  be  as  follows:  — 

1.  Lipospondyli,  including  selachians  without  de- 
velopeil  vertebrae,  but  with  a  per;»istent  notochord, 
and  comprising  the  family  Ilybodontidae  (Hybodus, 
Chulodus,  Ctenacanthus,  etc.). 

2.  Pternodonta  or  Selachophichthyoidi,  including 
Squali  with  vertebral  condition  unknown,  and  with 
teeth  having  fixed  bases,  comprising  the  family  Clda- 
mviloselachidae  (Chlamydoselachus  and  Didymodus). 

:i.  Opistharthri  or  Cyclospondyli. 

4.  Proarthri  (Ileterodontidiie). 

5.  Anarthri  (most  living  sharks). 

6.  Rhinae. 

It  is  by  no  means  certain  that  the  hybodontids  are 
Squali  at  all,  and  they  may  prove  to  be  more  nearly 
related  to  the  llolocephali.  The  plate  of  Dr.  Tra- 
(iuair*s  memoir  delineates  very  plainly  one  external 
branchial  aperture,  and  one  only;  and  the  condition 
of  the  vertebral  column  and  dorsal  spines  are  features 
in  which  there  is  greater  resemblance  to  the  Holo- 
cephali  than  to  tlie  Plagiostomes.  The  primitive 
form  from  which  the  two  diverired  must  theoretically 
have  been  not  unlike  the  new  Ctenacanthus,  and  it  is 
<iuite  i)(>ssible  that  in  the  hyboflonts  we  may  liave 
one  of  the  *  missing  links '  between  the  two  groups. 

I  had  intended  to  refer  to  certain  of  the  'sea-ser- 
pents' which  might  be  correlated  witli  Chlamydose- 
lachus; such  as  the  Maine  animal  noted  recently  in 
the  Fine.  U.  S.  nat.  mM«.,  the  animal  seen  by  Capt 
Hope  about  1848,  and  the  selachian  found  in  ISilS, 
and  ])artially  described  by  Dr.  Barclay,  but  must  defer 
a  notice  to  a  future  time.  TuKo.  Gill. 

Evidence  of  unrecorded  tornadoes. 

There  is  evidence  in  the  forests  of  Pennsylvania 
that  many  localities  have  been  visited  by  tornadoes  of 
which  no  accounts  have  ever  been  recorded.  The 
places  referred  to  are  called  *  windfalls;'  the  timber 
liaving  been  prostrated  apparently  by  violent  storms 
of  wind,  while  the  trees  immediately  adjoining  re- 
main erect  and  undisturbed.  Sometimes,  instead 
of  forming  a  path  through  the  forest,  the  tor- 
nado has  descended,  and  quickly  ascended  into  the 
air,  leaving  its  marks  on  a  small  area.  Judging  by 
the  remains  of  the  timber-trees  thrown  down,  thete 
events  were  of  all  ages,  and  of  various  degrees  of 
violence.  Sometimes  the  fallen  timber  wss  found 
sufficiently  sound,  after  the  first  settlement  of  the 
country,  to  be  worth  manufacturing  into  lumber;  in 
other  cases,  being  older  or  more  shattered,  it  was 
worthless;  while  in  others  it  has  entirely  decajed afed 
disappeared,  the  ground  being  covered  with  a  lilw 
growth  of  a  smaller  and  different  kind,  and  the  Mtf- 
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doUi'<!  with  hillock!*^  like  Hll«?-piisi,  oaitst^d  by 
!  U(Murne<|  roots  of  large  liTrs,  of  which  no  other 
9\\'Ai^  remains.  In  the  eastern  piirt  of  Hnidford 
county  were  ejc tensive  ancient  wiiidffillB,  ilill  recol- 
1ect^*il  hy  Uie  older  inhabitants^  where  now  Is  a  fitje» 
well*ciiUivated  f:imiiiif;-counlry;  and  in  the  south- 
western jiart  of  (he  same  coiiniy  a  tornado  of  a  later 
dale  left  a  lontr,  Atraight  path  throngh  the  pine  tim- 
ber, which  wa-*  known  as  the  *  DeviTs  Lane.'  1  have 
tfccn  the  track  of  an  exiensivn  tornado  in  the  forest 
of  one  of  the  Alleghany  Mountain  counties  of  this 
itale.  I  have  rvpurtn  of  oiher^  hi  West  Virginia  and 
in  Indiana,  and  of  ver)'  numerous  ones  in  the  vast 
fori^sM  of  Lower  Canada,  in  New  Hrunswiek,  and 
Nova  Scotia.  Every  hunter  and  lumberman  who 
has  tra veiled  through  the  fort*sts  is  familiar  wiiU 
ibe^c  evidences  of  more  or  less  ancient  tornadoes, 
and  of  A  few  in  later  limes.  From  their  occurring  in 
uninhabiied  regions,  and  from  their  not  being  at- 
tended with  loss  of  lilccir  impiovemonts*  no  accounts 
of  them  are  to  lie  found,  and  the  traditions  of  them 
art?  soon  fnrgott*<n.  In  the  furlher  study  of  thi*  in- 
t<?restinj;  subject,  tlio«e  fossilized  tornadoes,  so  to 
»pt*ak.  should  not  he  overlooked.  The  tornadoes  of 
Kiin'*tts,  Missouri*  Illinois,  ilinnesoia,  and  iTeorgia, 
«r<?  ]tr<jbably  only  repetition*  of  what  has  at  long  inter* 
"  \  occurred  fortuitously  in  all  part-i  of  our  cmintry. 

jA34Ktl   MACFARLAN'R. 
tiwiiiKlft,  ri«nn.,  Mare^li  1 1 

fWitnJ falls  are  ilic  subject  gf  Tornado  circular  Xo, 
K*  I  ly  be  obtained  oti  application  to  the  chief 

sIl  1 .  U.  8.  Army.  Wa<ihinglon.    Information 

Cuiiir  Mijii-  fhe  location,  direction,  length  and  width, 
and,  if  po^silib*,  also  ilic  date,  of  these  old  tomarlo- 
tracks,  ts  utuch  desired,] 

Remains  of  a  preliifitoric  tree, 

Wliilc  making  some  assays  for  the  Oregon  iroti  and 
siet'l  company,  during  the  past  summer,  I  was  often 
In  the  mine*^  of  the  company  at  Oswego,  eight  miles 
noutli  from  Portland,  Ore. 

Deing  on  one  occasion  about  five  hundred  feet 
down  the  main  gangway,  my  attention  was  called 
to  A  curious  *hole  in  the  roof.*  On  examinalioni  I 
found  it  to  be  a  perpendicular  cylindrical  cavity  in 
the  roof-rock,  in  diameter  about  ten  inches.  Upon 
feeling  the  walls  of  the  cavity*  I  found  the  stirface 
somewhat  rough,  like  the  hark  of  a  tree.  Intro- 
ducing a  lamp,  I  could  discern  small  Indentations 
corresponding  to  the  knots  an<l  twigs  upon  the 
trunks  uf  trees.  I  was  convineed  that  the  hole  had 
onco  l»een  occupied  by  a  tree,  and,  procuring  a 
lofuted  pole,  probed  the  cavity  to  a  height  of  twenty- 
two  feet*  Toward  the  top  the  indentations  became 
mor»*  numercius;  and,  by  replacing  the  stiflf  pole  by  a 
flexible  hnrahoo,  the  side  orKicc*  could  be  probed  to 
a  depth  of  tvvr*  or  three  feet,  and  seemed  to  have  a 
slijSbt  inclination  (see  figure). 

Examining  the  ore  on  roof  and  sides,  I  was  re- 
war*1eil  by  finding  a  netw^ork  of  roots,  which  retained 
tlh  *I  forms  perfectly,  aithough  petritied,     1 

j>^  !►  8i>ecimen  an  inch  and  a  half  in  diame- 

Kji.  .1.,  .analysis  of  it  showed  the  material  occupy- 
ftng  the  iKisition  of  the  original  bark  to  be  kaoline; 
It  [>elng  perfectly  white,  and  about  a  (luarter  of  an 
Inch  In  thickness.  Inside  this  ring  of  kauline  the 
wool  hrtd  been  replaced  by  iron  ore,  not  differing 
fri  if  the  surrounding  vein. 

1  below  the  ore  I  found  no  roots;  the  tree 
bn  u  in  the  space  now  occupied  by  the  ore- 

V*  tn  inclination  to  it.   The  strata  dip  to  the 

nor  Anglo  of  ;i5**  to  the  horizon. 


Immediately  under  the  ore  is  a  stratum  of  scoriae 
one  to  three  feet  in  thicknef^s.  lielow  thl;*  is  hard, 
compact  basalt.  The  roof  of  the  mine  is  *  green - 
atone/  decomposed  by  heat  to  coarse  sand-rock  Im- 
mediately over  the  ore.  The  ore-vein  averages  five 
feet  and  a  half  in  thicknesa. 


/\ 


SerrioN  ik  vtits  at  Oiwaoo,  On*. 

1,  *grfr«ittan«;'  3,  Fnhd-nick;  ^,  tn^ngway;  4i*corlii«;  6,bMait; 
G,  ortt'Vetfi. 

At  lix  hundred  feet  I  found  pieces  of  wood  not 
petrified,  and  in  a  good  state  of  preservation,  some 
parts  .'ihowing  u  charred  surface.  I  found  afterwards, 
in  other  parts  of  the  mine,  several  smaller  orifices  In 
the  roof-tx>ck,  and  similar  to  that  described  above. 

Uarolii  B.  Nyb. 

Congenital  deafness  in  animala. 
Mr.  Lawsou  Tait,  quoted  by  Professor  Bell  in 
Science,  No.  M,  j^ays  that  *  congenital  deafness  is  not 
known  to  occur  in  any  aninjul  but  the  rat.'  In  con- 
tradiction to  this  statement,  Dr.  Ikirnetthaa  reported 
to  you  (No.  f>7)  the  cases  of  two  deaf  dogs;  and  I 
now  refer  you  to  the  mention  of  a  dfuf-mutc  cow  in 
Dr.  Ilaubner's  *  Bericht  iiber  veterinarwpsen,*  quoted 
In  the  'Organ  der  tauhstummen-nnd  bMiulen-.in8tal- 
ten  in  Deulschlaud/  vol.  xxv.  p.  HiK  TUh  cow  wai 
twelve  years  ohi,  and  had  been  In  the  possession  of 
the  same  owner  since  she  was  three  weeks  f^ld.  She 
was  perfectly  deaf  to  nit  sounds.  At  feeding-time, 
or  when  a  calf  was  taken  away  from  her,  she  made 
the  same  demonstrations  that  other  cows  do,  stretch- 
ing out  her  head  and  neck,  and  opening  her  mouth 
wide  as  if  to  bellow,  but  only  making  a  ^hort,  deep, 
gurgling  Round,  very  different  from  the  ordinary  low- 
ing of  cattle,  Mer  sight  was  good,  and  nhe  was  an 
intelligent  animal.  Nothing  abnormal  could  be  dis- 
covered in  her  ears  or  thro.it.  Her  color  is  not  men- 
tioned. She  had  had  eight  calves:  but  whether  these 
Inherited  their  parent's  deafness  is  not  known;  for 
in  this  case  the  danger,  if  such  a  danger  existed, 
of  *  the  formation  of  a  deaf  variety '  of  the  bovine 
race  was  effectually  prevented  by  the  early  butcher- 
ing of  the  calves.  EtiWARH  Allen  Fay. 

NftUonal  dcaf-iuuic  cotlcge,  WoeiaoffUMi,  D.C, 
M«r€h  14. 

Muraenopsia. 

I*  it  not  by  mi!ifake  that  you  sLito,  in  the  review  of 
*  Yarrow' *i  check- list*  [Sciencf,  No.  5(1,  p.  2t>4),  that 
the  generic  name  *  Muracnopsis^  must  he  suppressed 
because  * pre-occupied  among  the  eels'?  The  name 
was  first  applied  to  eels  by  Kaup  (iJ^Ttfl,  *  Catalogue  of 
apodal  fish,'  p.  11),  though  credited  by  him  to  Le 
Sueur.  The  latter,  however,  did  not  use  it.  His 
name  was  *  Munienophis*  (1825,  Journ.  PhHnd,  acad,, 
V.  p.  li/T),  or  *  Muronaephi*'  (I.e.,  pi.  iv.),  or  *  Muroe* 
nophis*  (I.e.,  index).     Kaup's  error  was  copied  by 
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Gunther(1870,  *  Catalogue  of  fishes/  vlii.  p.  6S).  It 
is  probable  that  by  one  or  the  other  of  these  authori- 
ties you  have  been  misled.  '  Muraenopsis*  was  given 
to  tlie  batrachian  by  Fitzinger  (1843,  *Systema  rep- 
tilium/  p.  34)  as  a  substitute  for  Amphiuma  Garden, 
1821.  Subsequent  writers  have  limited  the  genus 
Muraenopsis  to  the  species  with  three  toes,  retain- 
ing in  Amphiuma  that  with  two.  Examination 
of  a  considerable  number  of  specimens  shows  that 
about  one  of  every  five  individuals  of  tridactyla, 
from  the  same  locality,  has  le^s  than  the  normal 
number  of  three  toes  to  each  foot.  For  this  reason 
it  seems  as  if  the  species  is  not  sufficiently  distinct 
from  the  two-toed,  Amphiuma  means,  to  be  entitled 
to  rank  in  a  different  genus.  In  this  view  the  genus 
Muraenopsis  should  be  suppressed,  and  the  name 
placed  as  a  synonyme  for  Amphiuma. 

S.  Gaum  AN. 
MuB.  corop.  zotfl. 

[The  writer  of  the  review  above  mentioned  must 
confess  to  a  blunder.  Not  having  a  copy  of  lie 
Sueur's  paper  at  hand,  he  trusted  to  the  quotations 
made  by  Kaup  and  Gi'inther.  The  former  writer,  as 
above  stated,  expressly  adopts  the  genus  Muraenopsis 
from  Le  Sueur.  J 


STUDY  AT  HOME. 

In  discussing  the  value  of  a  new  plan  for 
making  men  wiser  and  better,  the  tiling  to  do 
is  not  to  compare  it  with  otlier  plans  in  suc- 
cessful operation,  with  which  it  does  not  pro- 
pose to  interfere,  but  simply  with  the  state  of 
things  in  which  it  is  absent.  No  one  pretends 
that  personal  instruction  is  not  of  value,  or 
that  the  urgent  stimulus  and  vivid  directness 
of  a  living  teacher  and  a  viva  voce  explanation 
can  ever  be  replaced  by  the  slow  meilium  of 
letters.  When  an  organized  etfort  w^as  made 
to  introduce  home  8tud3'  on  a  large  scale,  it 
was  on  account  of  the  patent  fact  that  there 
are  many  young  jxiople,  and  many  people  no 
longer  young,  who  are  not  in  a  condition  to 
go  to  school,  and  to  whom,  nevertheless,  the 
.  systematic  stud}*  of  some  subject  in  which  they 
take  an  interest  would  be  a  benefit  and  a  de- 
light. The  difference  between  a  sporadic  etfort 
to  do  a  little  solid  reading  by  one's  self,  con- 
stants interrupted  by  flagging  interest  and  by 
difficulties  too  hard  to  overcome,  and  a  regular 
correspondence  with  some  one  who  is  able  and 
willing  to  lend  encouragement  and  aid,  is  very 
great.  If  the  enthusiasm  for  this  sort  of  work 
should  become  so  wide-spread  as  to  keep  large 
numbers  of  students  from  giving  themselves  a 
regular  course  of  instruction  in  school  and  col- 
lege, it  would  be  time  to  consider  the  evils  of 
the  plan ;  but  of  this  there  is  little  danger  at 
present. 

Ten  years  ago  some  reports  of  an  English 
organization,  called  the  '  Society  for  the  encour- 
agement of  home  study,'  fell  into  the  hands  of 
a  group  of  missionaries  in  Boston ;  and  the}' 


were  immediatel}'  inspired  with  a  desire 
work  out  the  idea  suggested  b}-  the  title.  A 
exchange  of  letters  with  the  f^nglish  sccretai 
was  of  ver}'  little  assistance  in  the  developme 
of  the  American  plan.  The  English  socie 
offered  no  correspondence,  but  simply  sketch^ 
out  courses  of  reading,  and  plans  for  botanic 
and  art  work,  to  be  carried  on  without  assis 
ance  for  a  year,  after  which  the  students  we 
expected  to  go  to  London  for  a  competitive  e: 
amination  with  prizes.  In  the  autumn  of  187 
the  ^  Society  to  encourage  studies  at  home 
was  estabHsheil  by  a  committee  of  ten  person 
six  of  whom  carried  on  the  corresponden* 
with  the  fort3*-five  students  who  offered  ther 
selves  for  instruction  in  the  course  of  the  yea 
Only  two  points  of  method  were  settled  at  tl 
beginning;  namely,  that  there  should  be 
regular  corres|X)ndence,  and  that  there  shou 
not  be  competitive  examinations.  Later  tl 
plan  was  develoi>ed  of  making  the  students  tal 
notes  from  memory,  at  the  beginning  of  ea< 
day's  work,  of  the  reading  of  the  day  befor 
and  send  to  the  api>ointed  teacher  at  the  ei 
of  each  month  a  few  sample  pages  of  their  dai 
notes,  and  a  full  abstract,  written  from  mei 
or}-,  of  their  month's  work.  There  are  al 
frequent  examinations  ;  and  by  this  means  tl 
students  are  divided,  at  the  end  of  the  yea 
into  a  first,  second,  and  thiixl  rank.  The  ph 
of  giving  certificates,  based  upon  the  results 
an  annual  examination,  was  abandoned  ait 
two  years'  trial.  The  annual  fee  charged 
merely  a  nominal  one,  —  two  dollars  at  fira 
and  afterwanls  three, — but  it  has  been  suf 
cient  from  the  beginning  to  cover  all  the  e: 
penses  of  pai)er,  postage,  the  printing  of  tl 
necessary'  circulars,  the  salaries  of  the  assis 
ants  to  the  secretary  and  the  librarian,  and  f 
the  last  two  years  the  rent  of  the  rooms  < 
Park  Street,  Boston,  where  the  society  has  i 
headquarters. 

The  work  of  the  teachers  is,  of  cours 
a  labor  of  love.  In  numbers  the  socle 
had  a  very  rapid  growth  for  the  first  foi 
years  of  its  existence,  and  since  then  it  hi 
remained  nearly  stotionar}'.  In  1880  ov 
eleven  hundred  students  entered,  of  who 
seventy-one  per  cent  persevered  throughout  tl 
year,  and  twenty-six  per  cent  were  excused  f 
sufficient  reasons.  The  number  of  teachers 
about  two  hundred.  History,  science,  and  ai 
French,  German,  and  English  literature,  a 
the  subjects  taught ;  and  the  proportion  of  8t 
dents  in  each  sul)ject  remains  almost  constai 
3'ear  after  year.  More  remarkable  still,  ti 
subjects  divide  themselves  into  three  groaps  < 
two  subjects  each,  which  keep  nearlj  almfl 
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of  eacli  other.  An  nvemge  of  the  last  four 
years  shows,  that,  out  of  every  liiiiidred  stii- 
fletits  who  have  persevere^l,  thirty-four  huve 
taken  English  literature  and  thirty-three  his- 
tory, twelve  have  taken  science  and  eleveu  art, 
five  have  taken  German  and  four  French.  His- 
tory' is  taught  by  topics,  and  there  are  circulars 
giving  minute  directions  for  critical  iMtudy  in 
the  literatures  of  the  different  languages.  The 
Shakspeare  paper  is  particuIfiHy  suggestive  and 
valuable.  Much  thorough  scieutiOc  work  is 
done,  if  it  is  of  an  elementary  character.  Ge- 
ology and  mineralogy  are  taught  by  sending 
specimens  and  requiring  observation  and  de- 
scription, as  in  the  class-room.  Excel  lent 
work  has  been  done  in  blowpipe  analysis,  and 
several  students  who  live  in  fossiliferous  regions 
liave  made  discoveries  in  their  ow^n  neighbor- 
hood. Botany  has  always  been  well  taught : 
most  of  the  t-eachcrs  hav«*  been  pupils  of  (» ray ^ 
ffOOilale,  and  Farlow.  Biologit^al  stibjccts 
.  hftve  nut  been  popular :  possibly  owing  to  the 
lingering  survival  of  a  lady*like  repugnance  to 
frogs,  mussels,  and  moulds.  Physics  and 
ehemiatry  have  not  been  attempted.  That  the 
scientitic  department  is  thoroughly  well  eon- 
ducted  is  assured  by  the  fact  that  it  is  under 
the  charge  of  the  head  of  the  woman's  chemi- 
cal laboratory  of  the  Massachusetts  institute  of 
technology'. 

The  society  has  a  leu<ling-liltrarv,  which 
began  with  the  purchase  of  twenty -nine  books 
in  1874,  and  which  has  now  al»out  a  thousand 
vohmies,  many  of  them  valuable  works  in  il- 
limtration  of  archeology  and  art.  Out  of  the 
i*ight  thousand  issues  which  have  been  made 
Uj  the  most  distant  states  and  territories, 
through  floods  find  railroad  accidents,  only 
rwelv*'  vohmics  have  been  lost  in  the  mails, 
and  five  tlirough  the  carelessness  of  students. 
A  small  pamphlet  enforcing  obeclience  to  the 
rtiles  of  health  has  l3een  prepared  by  the  secre- 
tary, and  is  sent  to  every  one  who  joins  the 

ciety.     The  pupils  are    widely   distributed. 

>th  socially  ami  geographical ly»  Massachu- 
setts and  New  York  have  always  famished  the 
largest  number,  but  not  so  many  as  the  remain- 
ing Middle  States  together.  The  extreme 
south  and  the  remotest  west,  as  well  as  the 
Canadian  provinces,  are  well  represented. 
Many  industries  and  all  grades  of  society, 
above  absohUe  penury  and  ignorance,  furnish 
students.  There  are  girls  in  cities  with  largo 
allowances,  and  married  women  far  from  any 
po8t-olll<*e,  wijo  do  their  own  household  work. 
A  tclegrai»h'Operator.  a  cornpofiitor,  a  matron 
of  a  public  institution,  a  raihoad  paymaster 
(acting  also  as  treasurer,  and  going  up  and  down 


her  road  in  that  ca|>!icity),  a  colored  teacher  at 
the  south,  another  colored  woman  well  married 
at  the  north,  have  taken  advantage  of  the 
society's  courses.  Six  deaf-mutes  have  been 
among  the  pupils;  and  one,  after  studying 
several  years,  has  become  an  associate  teacher, 
and  takes  charge  of  four  of  her  companions 
in  misfortune.  Mothers  study  for  the  sake 
of  teaching  their  children  ;  and  even  grand- 
mothers, not  to  be  loft  too  much  alone,  join 
the  rest  of  the  familj'  group.  In  ago^  half  the 
pupils  are  between  twenty  and  thirty,  and  one- 
fourth  between  thirty  and  fifty.  Many  con- 
tinue their  studies  for  several  years.  Last 
"year  there  wxre  more  old  students  than  new. 
<bie  has  been  eight  yeai*s  in  the  society,  has 
taken  a  full  course  in  many  subjects,  has  rcatl 
a  small  library  of  important  works,  and  has 
taken,  after  the  first  two  years,  the  first  rank 
in  every  Uilng.  *' Now  and  then  an  enthusi- 
astic student  tells  us  tluit  she  hopes  to  con- 
linuc  with  us  all  her  life;'*  and  one  writes, 
"  The  very  thought  of  leaving  makes  me  home- 
sick." Those  who  have  only  known  the  active 
life  of  cities  can  have  no  idea  how  great  a  boon 
to  a  country  girl  is  a  correspondence  with  an 
intelligent  and  sympathetic  woman.  The 
students*  letters  are  full  of  appreciation  and 
gratitude.  One  say  a,  *'  I  only  regret  that  I 
did  not  know  of  the  society  at  the  beginning 
of  its  existence  ;'*  and  another  speaks  of  hav- 
ing derived  ^'  pleasure  and  incalculable  benefit 
from  the  systematic  course  of  study  pre- 
scribed.** After  Inning  a  science  text-l>ook, 
a  student  writes,  ^"  It  has  cost  me  my  summer 
hat,  but  I  do  not  regret  it  in  the  least;  **  and 
another,  ^^  I  pin  my  lesson  copied  the  night 
before,  to  the  kitchen  wall,  and  the  drudgery 
of  dish-washing  is  removed.*'  With  such 
eager  material  to  work  upon,  it  will  be  strange 
if  the  society  does  not  find  some  mute,  in- 
glorious Herschel,  or  some  village  Somerville, 
upon  wliom  it  will  act  as  an  inspiration  to  great 
things.  If  Du  Bois  Reymond  was  able  to 
become  a  great  [jhysiologist  at  a  time  when 
rubber  tubing  was  not  an  article  of  commerce, 
a  girl  who  has  learned  to  use  the  blowpipe  by 
teaching  at  a  distance  must  blame  herself,  and 
not  her  circumstances,  if  she  does  not  do  good 
work  as  a  mineralogist. 

A  society  for  home  study  for  young  men  has 
had  an  existence  for  three  years,  and  has  come 
to  an  end.  Longfellow,  llowells,  and  Holmes, 
John  Hay,  Justin  Winsor,  and  Charles  Dudley 
Warner,  are  among  the  names  on  its  committee, 
and  the  reports  for  tlie  first  two  years  were 
TQvy  enthusiastic.  They  state  that  the  stu- 
dents are  twice  as  many  as  in  the  young  woinen'ii 
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society  for  the  corresponding  ycMrs,  that  the 
average  time  given  to  study  is  ten  hours  a 
week  instead  of  eight,  that  there 
has  been  no  difliculty  in  finding  a 
hirge  number  of  cultivated  gen- 
tlemen who  were  willing  to  give 
their  time  and  attention  to  tlie 
work,  and  that  the  wonderful  suc- 
cess of  the  earlier  socict}'  may  l)e 
taken  as  an  indication  of  what 
may  be  done  for  young  men  by 
the  same  nuans.  The  secretar}- 
says,  '*This  year's  work  has 
convinced  us  that  we  liave  every 
promise  of  the  society's  becom- 
ing a  succc^ssful  and  useful  insti- 
tution, and  that  it  is  meeting  a 
great  need  in  a  pructical  way." 
A  year  later  it  is  <lecided  to  give 
up  the  organization  ;  and  no  ni<jre 
sjKicific  reason  for  this  course  is 
given  than  that  the  committee  is 
satisfied,  on  the  whole,  that  the 
good  done  is  not  enough  to  make  worth  while  the 
labor  required  of  olllcers  and  corresi>ondents. 


THE  BIOLOGICAL  LABORATORY  OF  THE 
JOHNS   HOPKINS    UNIVERSITY. 

Tjik  recently  openecl  biological  laboratory 
of  the  Johns  Hopkins  university  is  eighty-four 
by  fifty-two  feet  in  external  measurement,  and 


river  l)luestone.     While  free  from  any  attemp 
at  mere  architectural  display,  llie  building  i 


Kio.  '2.  — :J3.  34,  hall  ami  oi)rriil«ir 
|iri>|>:ir:iiioti-nM»ni  for  iniii*euni 
phy;   44,  advanced   botany ;   4'),  ItM"tiin'-ri»om 
^llnftll;  .'•!.  lavatory. 


:iO,  roiiKoum;   36,  advanced  morpholog}';  37, 

40.  a-tilfUiit'it  room  ;  41,  library :  42,  43,  pboK^cn- 

4rt,  cli'vatnr;  47,  39,  ventllatia^- 


Fio.  1.  —  20,  vcfftiliiiU>: 'Jl.main  hall ; 'J2.  work  nHiin  for  prartical  ItiHtriirtion 
advanced  ntudcnth  :  24, 30,  V('ntilalh)i;-Hhutt<* :  25,  »>tnivrof>Tii  nf  matcrhiU  aiitl  roa^'i-iits 


for  general  practical  i-lai«ii.-work  :  20,  fhlef  a-fiHtant'i*  roi 
icraniH  and  lecture-apparaturt;  2S,  torture- n lom  ;  2*.*,  elevator:  •'•'. 

consists  of  three  stories  and  abasement.  It  is 
bnilt  of  Baltimore  presse<i  brick ;  with  steps, 
entry,  window-sills,  an<l  band-courses  of  Cheat- 


handsome,  as  will  be  seen  on  examination  of 
fig,  5,  which  represents  its  north  and  west  ele- 
vations. A  fact  that  at  once  attracts  attention 
is  the  number  and  large  size  of  the  windows: 
as  the  laboratory  is  free  on  all  sides,  it  is  there- 
fore ver^'  well  lighted. 

On  ascending  the  front  steps,  and  passing 
through  the  door,  the  visitor  enters  the  main 
hall,  from  which  a  wide  staircase  ascends  to 
the  thinl  story,  and  on  which 
most  of  tlie  rooms  of  the  first 
floor  oixin.  This  floor  is  given 
up  to  the  regular  class- instruc- 
tion of  students  not  engaged  in 
special  work.  It  has  on  it  (see 
plan,  fig.  1)  a  lecture-room  with 
seats  for  sixty  ;  a  storeroom  con- 
nected with  this,  for  the  keeping 
of  diagrams  and  lecture-appa- 
ratus ;  an  a<lministration-i-oom, 
the  headquarters  of  the  chief 
assistant;  a  prepamtion-room 
containing  a  supply-  of  the  re- 
agents, specimens  for  dissec- 
tion, and  histological  material 
required  for  the  daily  practical 
class- work ;  and  the  large  gen- 
eral lalKjrator}-,  thirt^'-two  by 
forty-eight  feet. 

The  latter  (fig.  G)   has  win- 
dows on  three  sides.     Aroniid 
these  sides  runs  a  woik-tabk| 
indei)endently    of  the    floor,  on 
to  the  walls,  and  aflbtdte 
'  Ifi 


,  r.toreroi»ni  for  ilia 
,  cloak  room 


supi)orted, 

brackets  attached 

ample  space  for  thirty  students. 
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seconfl  table  can  be  set  inskle  this,  giving 
[>laeos  for  fifteen  or  twenty  more.  The  centre 
of  tUe  room  is  in  part  occnpied  by  a  dissecting 


5T 


A3 


1 


Pio,  3.  — fi2,  B3»  IiaU  and  corridor:  &S»,  uxperirnfiitnl  |>h^ftlolujyry  t>f  lowt^r  arilmul«; 
56,  *dvftiicc*d  bi#tc>logv;  5T,  workdlwip ,  M,  bttliimicrcujm;  (il.HHHitlaiirit  room  j  U2, 
jsyocmph-roonii;  ft3,4lirt!>ct4r>r'i«  priviito  room;  M,  durk  cfa amber;  <!^,  experimental 
phyBlnloic}' of  muiJttiiAl*;  00,  cIcrVAtor;  dO,f(T.vMittlailn|(r-i«bAD:p>:  (VPielompt;  TO,  lavsi- 
lory. 

[ Bod  a  chemical  table.  The  latter  is  supplied 
with  the  reagents  and  appliances  for  practical 
work  in  elementary  chemical  physiology.  The 
dissecting-table  is  for  the  dissection  of  ani- 
mals, such  as  cats  and  dogs,  which  are  of  a 
size  not  to  be  conveniently  handled  at  the  reg- 
ular work-places  on  the  wtiU-tables :  it  has  a 

lelat^  top,  and  is  provided  with  a  sink  and 
water-tap    between   everj*  two 

I  students.     The   inner   side   of         h^^^h^ 
the  room  has,  against  the  walK 
tables  for  scales  and  the  warm- 
water  oven  ;  a  large  hood  for 

t  the  performance  of  chemical 
operations  calculated  to  give 
rise  to  noxious  vapors  ;  and  a 
dumb* waiter  leading  to  the 
basement,    on    which    articles 

\  can  be  sent  up  from  the  storc- 

I  rooms  there  when  calle<l  for, 
Near  tli€  centre  of  the  room  is 

\  a  chute,  lined  with  plate-glass 
(so  as  to  be  readily  kept  clean ) , 

^  and  passing  direct  to  the  fnr- 

hiacc-room  below.  Through 
this  cimtc  all  refuse  is  at  once 
got  rid  of.  The  floor  of  the 
room,  and  of  all  others  in  the 

Niuilding  in  which  messy  work 
to  be  done,  is  of  asphalt, 
the  walls  of  hard  cement  to  a  height  of 

ttwo  and  a  half  feet.     Thus  no  spilled  blood 

lOT  alher  ^^^^'llslv(^  mfitter  is  absorbed  ;  and  the 


floor  can  be  flooded  with  water,  and  thoroughly 
cleansed,  whenever  desirable. 

The  work  to  be  done  in  this  mom  annually 
is  as  follows  :  by  first-year  stu- 
dents, a  thorough  macroscopic 
and  microscopic  examination  of 
about  twentj'-five  selected  vege- 
tal tie  and  animal  organisms  illus- 
trative of  the  course  of  lectures 
on  general  biology,  and  a  study 
of  the  embryology  of  the  chick  ; 
by  second -year  students,  a 
L'ourse  in  practical  animal  phys- 
iology and  histology  a  little 
more  extended  than  that  given 
in  Foster  and  J>auglcy*s  "  Prac- 
tical physiology,"  but  essentially 
similar  to  it,  and  the  thorough 
dissection  of  a  dog  or  cat. 

The  second  floor   (see  plan, 
fig.  2)    contains  the   following 
rooms  :  a  laboratory  for  research 
and  advanced  study  in  animal 
morphology,  and  a  correspond- 
ing room  for  liotanical  work  ;  a 
photographing-chamber,    with    heliosiat    and 
other  appliances  for  miero-photogra[ihy  ;  a  li- 
brary of  biological   text- books,   monographs, 
and  journals ;  a  small  lecture-roora  (to  be  used 
for  the  present  as  the  laboratory  of  psycho- 
physiology)  capable  of  seating  about  thirty ; 
an  assistant's  private  room  ;   a  museum  con- 
taining  such   typical   osfcoh  gical    and    other 
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l<f|a.  4.  —  1,  '2,  entrancf  and  ot^nrldor;  3.  L*licjnic;U  pbyilolofpy  ;  4,  bftl&ncc-FOom  i  ",  fur- 
QAce-room  ;  10, 11.  l2Atmitor''t  ^tore  and  bftttery  room* ;  VS^  animaUroom ;  14^  elootro 
pbyaiology;  ti-ii  otoviitor;  16,  0,  rfstitltAUag-ibafli;  18,  Lftviitor)r« 


specimens  as  are  needed  by  studenta  pursuing 
the  regular  courses  of  class-instruction,  and 
the  beginning  of  a  collection  of  the  local  fauna 
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The  remaining  rooais  in  the  basement  are,  the 
'animal-room,*  fitted  up  with  tanks  for  the 
keeping  of  frogs,  terrapins,  and  so  forth;  and 
the  furnace-room.  The  latter  contains  a  crema- 
tion-funiace,  in  wliich  all  the  combustible  debris 
of  the  laboratory  is  disposed  of,  and  a  boiler 
and  condenser  for  the  preparation  of  distilled 
wat^r :  it  has  also  in  it  a  small  st^am-engine, 
I  designed  to  be  used  for  running  a  centrifugal 
apparatus. 

In  the  general  internal  fitting- up  of  the  labo- 
ratory, the  trustees  of  the  iinivei-sitv  have  acted 


own  lock,  to  be  opened  only  b}-  its  own  key,  or 
the  master-key  for  each  floor  kept  in  the  admin- 
istration-room. 

The  library  is  a  little  more  luxuriously  fur- 
nished than  the  other  rooms.  It  is  carpeted, 
and  supplied  with  armchairs.  So  many  stu- 
dents can  only  afford  to  hire  rather  uncomfort- 
able lodgings,  that  it  was  believed  desirable  to 
provide  in  the  library  a  really  pleasant  study  ♦ 
in  which  they  might  find  at  hand,  not  only  the 
books  they  wanted,  but  writing-tables  and  other 
conveniences.     None  of  the  hooks  are  locked 
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Htipon  the  belief  that  it  is,  in  the  long-run,  more 

HeconomiciLl  to  provide  stud  cuts  with  furniture 

■  which  is  good  and  attractive,  and  trust  them 

to  lake  care  of  it,  than  to  suppl}-  cheap  tables 

■and  eases,  which  the  average  undergraduate,  at 
leasts  is  apt  to  feel  no  hesitation  in  mutilating. 
The  halls  and  lobbies  are  comfortably  covered 
with  cocoa  matting  ;  the  tables,  instrument  cup- 
L board 8,  and  eases  of  drawers  are  of  polished 
cherry.     Hut  there  has  been  no  attempt  at  os- 
^tentationr  the  furniture  is  all  simple,  though 
.handsome,  and  finished  in  everj^  essential  in  the 
ibest  manner.     Every  drawer  runs  as  smoothly 
in  the  best  cabinet,  work  :  iind  each  has  its 


up.  The  student,  on  entering,  finds  before 
hira  a  list  of  books  which  are  not  to  be  taken 
from  the  room,  including  text-books,  mono- 
graphs on  the  plants  or  animals  which  are  used 
as  types  in  the  regular  class- instruction,  and 
the  last-received  numbers  of  periodicals :  all 
other  books  may  be  taken  (subject  to  call  for 
immediate  return  at  any  time)  on  the  student 
writing  his  name,  and  the  title  of  the  book  he 
desires  to  take  away,  on  a  card  provided  for 
the  purpose,  and  then  slipping  this  through 
a  slit  in  a  locked  drawer.  The  fellows  and 
scholars  in  the  biological  department  act  in 
turn  as  librarians  for  the  day,  and  are  present 
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at  a  stated  hour  to  receive  books  returned,  and 
restore  the  receipts  for  them :  until  the  card  is 
returned  to  its  signer,  he  is  responsible  for  the 
book.  This  system  of  almost  absolute  freedom 
in  taking  books  from  the  library  is  still  on  its 
trial :  it  has  now  been  in  practice  for  four 
months,  and  with  the  best  results.  Those  who 
desire  to  take  books  home  appreciate  the  trust 
reposed  in  them,  and  also  the  convenience  to 
them  of  the  present  plan,  and  are  anxious  to 
secure  its  continuance. 

The  principle  on  which  the  library  is  man- 
aged, of  inviting  students  to  co-operate  with 
the  administrative  officers  in  making  it  possible 
to  allow  the  fi-eest  use  of  all  books  in  it  com- 
patible with  their  safety,  has  been  extended  to 
the  instruments  in  the  various  rooms  for  ad- 
vanced work.  On  admission,  each  man  has  as- 
signed to  him  a  microscope,  microtome,  other 
histological  appliances,  and  such  chemical  glass- 
ware as  he  is  pretty'  certain  to  need.  For  these 
he  signs  a  receipt,  undertaking  to  restore  the 
articles  in  good  order  on  demand,  or  pay  a 
specified  sum  for  them.  Glass  slides  and  covers 
are  purchased  in  quantity,  and  supplied  by  the 
janitor  at  cost.  Other  glassware,  onl^'  occa- 
sionally needed,  is  suppHed  to  any  member  of 
the  laboratory  on  requisition,  the  recipient  sign- 
ing an  agreement  to  return  or  pay  for  it.  With 
these  exceptions,  free  use  of  all  instruments  re- 
quired for  such  work  as  he  has  been  permitted 
to  undertake  is  allowed  to  every  student,  on 
condition  that  u{)on  removing  any  piece  of 
apparatus  from  its  drawer  or  cupboard  he  shall 
leave  in  its  place  a  card  bearing  his  name. 
The  only  alternative,  of  course,  is  to  lock 
every  case,  and  onl}'  issue  apparatus  on  formal 
application  to  a  special  officer.  The  men  are 
on  their  honor,  and  also  know,  that,  if  instru- 
ments cannot  be  traced,  the  present  system 
must  cease.  Hitherto  the  endeavor  to  secure 
their  aid  in  canying  out  this  plan  of  making 
all  the  apparatus  accessible  with  the  minimum 
of  trouble  or  dehu*,  has  had  most  satisfactory 
results ;  largely,  no  doubt,  owing  to  the  fact 
that  the  raajorit}-  of  the  students  are  graduates 
old  enough  to  have  a  sense  of  responsibility, 
and  to  influence  the  younger  men.  Once  a 
month  one  of  the  fellows,  or  graduate  scholars, 
examines  the  instrument  cupboards  in  each 
room,  compares  their  contents  with  the  inven- 
tory, notes  what  piece  of  apparatus  has  been 
taken  and  who  has  taken  it.  If  any  instru- 
ment is  not  accounted  for,  he  posts  a  notice 
asking  who  has  it.  During  the  past  four 
months  the  latter  proceeding  has  been  neces- 
sary only  three  or  four  times,  when  students 
had,  in  the  hurry  and  excitement  of  an  experi- 


ment, foi-gotten  to  write  the  required  receipt  : 
in  every  such  case  the  delinquent  has  at  once 
come  to  apologize  and  explain.  What  may  be 
called  the  •  permanent '  apparatus  in  the  labo- 
ratory, as  distinguished  from  glass  tubing  and 
other  perishable  '  current '  apparatus  renewed 
yearly,  has  cost  more  than  ten  thousand  dol- 
lars :  about  fifteen  hundred  dollars  are  annually 
provided  for  repairing  and  adding  to  it.  Dur- 
ing the  current  year  another  five  hundred  dol- 
lars has  been  placed  at  the  disposal  of  Dr. 
Stanley  Hall  for  the  purchase  or  construction 
of  apparatus  for  psycho-physiological  teaching 
and  research.  This  stock  of  instruments  is  so 
valuable,  and  in  many  cases  so  easily  injured, 
that  a  longer  trial  will,  of  course,  be  necessary, 
before  it  can  be  decided  whether  the  present 
system  of  leaving  every  thing  unlocked,  and 
trusting  students  to  leave  an  acknowledgment 
for  such  instruments  as  they  take,  can  be  con- 
tinueil  without  undue  risk  of  loss  or  injury  by 
carelessness  for  which  no  one  can  be  found  re- 
sponsible. 

The  work  for  which  the  laboratory  has  been 
planned  and  built  was  stated  in  Professor  Mar- 
tin's lecture,  published  in  our  issues  of  Jan.  18 
and  25.  Briefly,  it  is  the  training  of  beginners 
in  biology  in  the  fundamental  properties  of  liv- 
ing matter,  and  the  structural  and  physiological 
characteristics  of  the  chief  groups  of  plants 
and  animals ;  in  co-o[)eration  with  the  seaside 
laboratory  of  the  university,  to  afford  oppor- 
tunities for  advanced  study  and  research  in 
animal  morphology  and  embryology  ;  and,  ulti- 
mately, similar  opi>ortunities  for  advanced  stu- 
dents of  botany.  In  addition,  ver}'  special 
attention  has  been  given  to  providing  facilities 
for  class-instruction,  advanced  study  and  re- 
search in  animal  physiology  and  histology',  and 
opiwrtunity  for  such  senior  students  as  intend 
to  become  physicians  to  learn  the  methods  of 
experimental  pathological  and  therapeutical 
research,  so  far  as  they  can  be  carried  on  in 
a  laboratory.  It  is  hoped  that  in  this  way 
the  biological  laboratory  may  prepare  annually 
some  students  to  enter  special  laboratories  of 
pathological  or  pharmacological  research  more 
immediately  connected  with  a  medical  school. 


SOME  PECULIARITIES  OF  PLANT- 
GROWTH. 

The  following  cases  are  here  placed  on  rec- 
ord as  affording  interesting  instances,  not  only 
of  the  ability  of  plant-tissues  to  repair  injniyi 
but  of  the  enormous  power  exerted  by  vege- 
table  structure  during  the  process  of  develop* 
ment. 
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III  the  summer  of  187H  [  discovered  n  very 
intcresliiig  caseof  llie  liftiug-powcr  exerted  by 

[>ota  during  growth,  aikI  in  1875  called  the 
Ittenttan  of  my  friend,  Cc^l.  W.  S.  C/lnrk,  to 
the  fact.  He  made  measurements  of  the  vari- 
ous parts,  and  noted  tJie  cnse  in  tlie  Scientijie 
farmer  of  Oct.  1.  IHi:^,  I  cannot  do  better 
ttiaii  reproduce  liis  description,  as  foUows  ;  — 
*'  On  a  led^e  of  coarse  granite  in  the  town 
of  York*  Me.,  stands  a  hlavk  birch  (BetuUi 
lenta)  which  is  about  forty  feet  higli.  with  a 
trunk  two  feet  in  diameter.  The  seed  from 
which  it  sprang  germinated  in  a  narrow  seam 
of  the  rock  at  a  point  eight  feet  from  tlie  groimtl 
in  a  perpendicnlar  direction,  and  some  lifleeu 

iet  along  the  line  of  the  seam,  whieli  descended 
Vt  an  angle  of  forty-five  degrees*.  The  first 
rootlets  of  the  young  plant  penetrated  the  seam 
until  they  reached  the  earth,  from  which  snp- 
plies  were  to  be  drawn  for  the  nourishment  of 
the  future  tree.  The  mass  uf  rock  above  the 
roots  was  more  than  fifteen  feet  long,  from  live 
to  ten  feet  wide,  nud  from  one  to  three  feet 
thick."  I ts  w e i gh t  was  t h us  vg ry  n ear ly  t w^e n - 
ty  tons.  *'  Only  two  slender  rootlets  undertook 
the  task  of  lifting  and  carrying  this  enormous 
load.  One  passed  down  nearl}-  under  the  ce li- 
tre of  the  rock  ;  and  the  other,  two  or  three  feet 
from  the  first,  and  so  near  the  (^dgv:  tlmt  at  one 
|K)int  it  has  been  forced  out  from  under  the 
ro€»k,  forming  a  sheet  eighteen  inches  in  widtli. 
The  base  of  the  trunk  where  it  enters  the  seam 
now  measures  four  feet  in  width  and  ono  foot 
in  thickness.  The  mass  of  rock  bas  been  ele- 
v*ale<l  twelve  inches,  and  carried  sideways  eight 
inches  by  the  expansive  power  of  these  two 
roots,  which  have  not  only  borne  this  immense 
burden,  but  have  supplied  the  crude  sap  for 
the  development  of  the  tree.  It  is  but  trifling 
to  add  the  fact  that  they  have  not  only  rrdsed 
the  rock,  but  also  the  entire  tree,  from  an  eighth 
to  a  quarter  of  an  inch  every  year,** 

The  man  on  whose  land  this  was  found  said 
he  well  remembered  the  time  when  it  was  im- 

ossible  to  insert  his  finger  in  the  widest 
part  of  the  seam.  This  is  only  one  of  the 
many  similar  cases  which  occur  natu rally*  and 
is  not  more  striking  or  suggestive  than  the 
force  exerted  by  the  mammoth  sr^nash  in  lifting 
a  flve-ton  weight.^ 

In  1875,  when  carrying  on  some  expemnents 
with  the  9t|uaBh-vine,  it  became  necessary  to 
reurove  the  young  squashes.  This  w^as  accom- 
pbsijed  by  passing  a  knife  through  the  stem  of 
the  scjuash,  leaving  the  latter  in  jjosition  for 
njture  collection.  One  squash,  though  cut 
from  the  vine,  was  overlooked  in  the  first  col- 


lection ;  and.  when  the  final  harvest  was  made, 
it  was  discovered  firmly  united  to  tlie  stem,  and 
of  a  very  good  size.  Upon  careful  examina- 
tion, both  outwardly  and  under  the  microscope, 
it  appeared  tluil  ( 1 )  when  the  cut  was  madei» 
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the  squash  wh»  not  displaced,  nnd  the  cut  sur- 
faces immediately  can^e  together  ngain  ;  (2)  as 
delermincfl  by  a  *  fault '  in  a  crack  of  the  epi- 
dermis, the  squasli  rotated  iu  fx>bition  as  the 
cut  was  made,  thus  accomplishing  a  dispbre- 


Ddred  poufids  by  the  legislative  council.  In 
i  sum  of  about  nineteen  hnndrerl  pounds  was 
ibuted. 

ider  the  superintendence  of  Mr.  Robert  Pett,  of 
Cape  observatory,  the  new  eatablisbment  was 
Imcted,  and  the  instruments  erectocl.  On  the 
f  December,  Mr.  Neison  took  possession  of  the 
•vatory  as  astronomer  to  the  Natal  goverumenl, 
lubsequently  the  observatory  was  taken  over  Uy 
^yerncnent  of  the  colony.     It  Ilea  *»n  the  south* 

comer  of  the  land  originally  granted  for  tlie 
>f  ilie  botanic  gardens,  and  is  a  suiistautiaily 
,  rectangular  red-brick  building  with  cement 
gs,  and  carries  a  lijyrhi  wt*t>den  upper  structure, 
Eng  equatorial  and  transit  rooms.  At  present* 
I  being  no  protection  from  the  direct  rays  of  the 
the  substantial  walls  of  the  observatory  become  so 
Q  the  day,  that  it  will  be  difficult  to  obtain  propiT 
orations  irntil  the  building  is  completed  by  the 
Ion  of  a  veranda  to  shield  the  walls^  and  prevent 

becoming  so  intensely  heated.  Having  beciune 
raised  In  temperature  during  the  day,  the  walls, 
g  to  their  massiveness^  require  the  greater  por- 
of  tlie  night  in  which  to  cor>l  ;  and  during  this 

they  give  rise  to  convection-cuiTents  of  heated 
which  render  it  difficult  to  secure  satisfactory 
'vations  with  any  of  the  instruments, 
the  time  of  Mr.  Neison*s  report,  the  principal  in- 
nents  nf  the  obsenator^-  were  :  a  fine  eight-inch 
toria!  (by  Grubb),  the  gift  nf  Harry  Eacombe, 
:  a  high -class  three -inch  trannit  instrmnent, 
mftd  by  the  government;  an  excellent  sidereal 
Hpriginally  constructed  for  the  Royal  ohser- 
^Greenwich,  and  at  present  lent  by  the  Tran- 
W^nus  commission  to  the  astronomer;  and  two 
lOnieters,  the  one  a  sidereal,  and  the  other  a 
I  time.  Mr.  Xeison  describes  these  instruments, 
reports  their  satisfactory  performance.  The  ob- 
.lory  is  at  present  without  the  usual  equipment 
Bleorological  instruments,  but  they  will  he  ob- 
d  from  England  in  the  course  of  the  spring. 
.  Nelson  remarks  ypon  tlie  iiecessity  of  having 
ir  »tep«  taken  for  transferring  in  a  regidar  man- 

0  the  Natal  government  the  observatory  and  its 
It  is  built  on  ground  originally  assigned  for  a 

kieg^en,  with  the  understanding  that  a  sufli- 
•pace  should  be  set  aside  for  the  purpose  as 

1  be  deemed  sufficient  by  the  astronomer^  though 
nitten  agreement  to  that  effect  was  thought 
wary.  Owing  to  the  nature  of  the  ground, — 
side  covered  with  brush,  —  it  is  imperative  that 
itronomer  (for  the  time  in  charge)  should  have 
'Authority  and  complete  control  over  the  ground 
e  north  and  north-east  of  the  observatory,  which 

be  his  chief  observing-regton ;  for  otherwise  he 
be  seriously  hampered  In  carrying  on  his  scien- 
irork.  The  trees  and  other  vegetation  upon  the 
^Lof  the  ground  have  a  far  greater  influence 
Hironomical  observations  than  In  merely  cut- 
IP  the  view  of  a  small  portion  of  the  heavens; 
Infltsence  extending  over  the  atmosphere  for  a 
derablf!  distance  above  them,  owing  to  their 
to  i'»tahllsli  air-rurreitls  and  tremors  which 


are  fatal  to  accurate  observations.  Experience  has 
shown  it  to  be  not  unfrequeutly  necessary  to  clear 
the  ground  of  particular  kinds  or  groups  of  trees  and 
shrubs,  which  establish  such  currents  from  being  out 
of  harmony  in  temperature  and  radiation-constants 
with  the  surrounding  surface.  Pines,  laurels,  and 
rhododendrons  have  had,  on  this  account,  to  lie 
removed  from  the  environs  of  more  than  one  obser- 
vatory. Even  the  watering  of  the  ground  will  give 
rise  to  most  injurious  convection-currents  at  times. 
When  the  moisture  is  general,  as  after  a  rain  or 
heavy  dew,  it  is  of  far  less  consec|uence;  but  when  it 
is  partial,  as  in  watering  plants*  each  plant  seta  up 
its  own  convection-current,  and  thus  causes  objects 
to  appear  most  unsteady  when  seen  through  the  air 
above,  and  so  ruins  accurate  observation.  Taking 
all  things  into  consideration,  Mr.  Neison  regards  it 
as  certainly  most  unwise  to  cramp  the  observatory 
and  its  future  by  confining  tlie  site  set  apart  for  its 
use  to  a  smaller  area  than  three  hundred  by  seventy 
yards,  both  measured  horizontally.  A  mere  partial 
control  or  ilivided  authority  over  this  area,  or  any 
portion  of  it,  would  be  unwise;  for  it  would  be  sure 
to  lead  to  complications  and  conflict  of  authority  — 
if  not  in  the  immediate  future,  for  a  certainty  at  no 
long-distant  date. 

The  Natal  observatory  has  taken  rigorous  measures 
for  the  distribution  of  time-signals  throughout  the 
colony*  At  one  o'clock  every  day  a  signal  is  sent  to 
the  central  telegraph-oflice  at  Durban »  from  which 
it  is  distributed  all  over  the  colony,  ilring  a  time-gun 
and  dropping  a  time-ball  at  Maritzburg,  and  also  one 
ivt  the  Puint^  Durban.  It  is  proposed  to  extend  this 
'system  by  the  addition  of  a  time-gun  in  the  centre 
of  Durban;  to  establish  time-balls  at  Newcastle  and 
Stanger;  and,  in  connection  with  the  Natal  harbor 
board,  to  establish  a  system  for  pro^jerly  regulating 
and  rating  ships'  chronometers,  similar  to  that  al- 
ready In  existence  at  Liverpool  and  elsewhere. 

In  obser^'ing  the  transit  of  Venus  the  astronomers 
were  moderately  succesafiil,  no  observations  being 
undertaken  outside  of  the  usual  optical  ones.  Copies 
of  all  the  observations  have  been  duly  transmitted, 
through  her  Majesty's  astronomer  at  the  Cape,  to 
the  Transit  of  Venus  committee  at  Burlington  house, 
London. 

Willi  regard  t<i  tidal  reductions,  it  has  been  ar- 
ranged with  the  Natal  harbor  board  that  the  tidal 
observations  which  are  being  made  at  Natal  shall  be 
reduced  in  the  colony  urider  the  superintendence  of 
the  tdiservatory,  and  pro^jer  tidal-tables  constructed. 

With  reference  to  the  future  work  of  the  obser- 
vatory,, it  is  proposed  lo  lake  advantage  of  every 
opportunity  for  cariying  out  a  series  of  observations 
of  the  moon,  with  a  view  of  obtaining  data  for  per- 
fecting the  tables  of  the  motion  of  our  satellite.  The 
duty  of  making  standard  meridian  observations  of 
the  moon  is  fully  carried  out  at  the  Hoyal  obser- 
vatory, Greenwich,  and  partially  at  the  Radcliffe 
observator/^,  Oxford,  and  at  the  U.  S.  naval  obser- 
vatory, Washington  ;  but,  for  obtaining  the  full 
information  necessary  for  properly  discusssing  these 
observations  *o  as  to  make  tliem  av;illabl<'  for  per- 
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fectiiig  the  theory  of  the  iiiotiou  of  the  inrK)n,  it  is 
necessary  th:it  a  considerable  nuinlKT  of  auxiliary 
observations  should  be  made.  These,  it  is  proinised, 
should  be  made  at  the  Xatal  observatory  with  the 
greater  facility,  as  all  the  lengthy  mathematical 
analysis  necessary  for  their  reduction  lias  already 
been  executed  by  Mr.  Neisou  himself.  The  princi- 
pal subjects  already  taken  up  at  the  oliservatory  are 
the  following ;  — 

1°.  The  determination  of  the  exact  amount  of  the 
parallactic  inequality  in  the  motion  of  the  moon  by 
means  of  observations  of  the  position  of  a  crater  near 
the  centre  of  the  lunar  surface. 

2°.  The  determination  of  the  exact  diameter  of 
the  moon  by  observations  of  pairs  of  points  near  the 
limb. 

3®.  The  effect  of  irradiation  and  its  variations  upon 
the  apparent  semi-diameter  of  the  moon. 

4°.  The  systt^matic  variation  in  the  apparent  place 
of  the  moon  produced  by  the  irregularities  on  its  limb. 

5°.  The  real  libration  of  the  moon  by  a  method 
independent  of  the  errors  caused  by  abnormal  varia- 
tions in  the  apparent  semi-diamet^ir  of  the  moon. 

The  first  investigation  is  in  continuation  of  the 
one  already  commenced  at  the  Arkley  observatory, 
England,  and  will  be  carried  out  with  the  additional 
co-operation  of  the  observatory  of  Strasburg,  Ger- 
niany.  Arrangements  are  being  made  to  obtain  the 
co-operation  of  the  Cai^e  and  other  observatories  in 
the  investigation  of  other  of  the  above  suhjt^cls. 


ECONOMY  OF    FUEL     IN   IRON-MANU- 
FACTURE. 

As  the  price  of  iron  falls,  every  item  in  the  cost  of  its 
production  is  more  and  more  carefully  scrutinized,  — 
the  (|uality  of  the  ore,  the  cost  of  transi>ortation,  the 
labor  used  at  the  various  steps  in  the  process,  the  ac- 
cessories and  mechanical  appliances,  the  rapidity  of 
working,  the  quantity  of  fuel  to  the  ton  of  pig-iron 
produced,  and  the  cost  of  the  fuel.  Of  all  these,  the 
cost  and  quantity  of  fuel  used  are,  perhaps,  n^eeiving 
the  largest  share  of  attention  from  the  iron-men  just 
at  present. 

One  coal-saving  device  is  the  (rjtTS  soakinj];-pit. 
Formerly  the  huge  inj^ots  of  steel  from  the  liessenier 
converter  were  allowed  to  cool,  and  wen;  :ij:ain  heated 
before  rolling  them  into  steel  rails.  The  efforts  ti) 
roll  them  while  still  hot  failed,  owin:;^  to  the  fact  that 
the  core  might  still  remain  fluiii  while  the  outside 
shell  of  the  ingot  was  cooling  even  below  the  rolling- 
heat.  The  Gjei-s  soaking-pit  is  a  hole  in  the  ground, 
walled  with  bricks,  in  which  the  ingot  of  steel  is 
placed  until  it  has  uniformly  cooled  to  the  rolling-heat, 
thus  saving  the  reheat  ing-furnace.  It  is  crlaimed  that 
the  (rjers  soaking-pit  saves  sixty-seven  tons  of  coal 
to  a  hundred  tons  of  rails.  Again:  at  the  South  Chi- 
eago  works  the  pig-iron  is  run  directly  from  the  blast- 
furnace into  the  Bessemer  converter;  while  the  usual 
practice  in  most  works  has  l>cen.  and  still  is,  to  allow 
the  pig-iron  to  cool,  and  to  melt  it  again  in  a  special 
furnace  for  the  Bessemer  c«>nverter. 


The  above  processes  save  in  the  quantity  of  f 
while,  on  the  other  hand,  a  large  saving  in  the 
of  fuel  is  l(»oked  for  in  the  improved  methods 
coking  and  in  the  recovery  of  the  valuable  by-p 
nets.  It  seems  quite  genenilly  admitted,  that  a  g 
system  of  coking,  which  will  ^ave  the  tar-oils  and 
ammonia,  will  pay  all  the  coking-expenses. 

The  great  national  economy  will  be  better  nn 
stood  from  figures.  In  the  year  1880,  in  the  Un 
States,  2,752,000  tons  of  coke  were  produced  f 
4,:^K),000  tons  of  coal  by  the  old-fashioned  bee! 
oven.  Two  years  ago  the  figures  for  Great  Bri 
were  7,0(H),000  to  8,(MX),0<K)  tons  of  coke  from  ne 
13,000,000  tons  of  coal  by  beehive  ovens.  This  q\ 
tity  of  coke  could  have  been  produced  by  the  Sin 
Carves  system  of  coke-ovens  from  10,000,000  tor 
coal;  effecting  a  saving  of  3.000,000  tons,  and  al 
saving  of  the  coal-tar  and  ammonia  by-products. 

The  beehive  oven,  which  takes  Ita  name  fron 
form,  is  a  low,  square  chamber  with  dome-sha 
top;  has  an  opening  for  escape  of  gases  at  the 
and  a  door  in  the  side  through  which  to  admit 
air,  to  charge  tlie  coal,  and  to  discharge  the  c 
The  burning  is  regulated  by  opening  and  closing 
side-door,  and  all  the  gases  go  to  waste  at  the 
The  Simon-Carves  system  of  ovens  consists  of  a 
of  chambers  side  by  side,  with  combustion-flue 
the  parting- walls  and  under  the  floors.  The  wi 
gases  are  burnt  in  these  flues,  and  liberate 
enough  to  distil  the  gases  of  tlie  coal.  These  ga 
before  entering  the  combustion-flues,  are  pa 
through  eondensing-apparatus,  where  the  tar  and 
monia  by-pro<lucts  are  saved.  The  two  ovens,  tl 
fore,  work  upon  totally  different  principles, 
beehive  cokes  by  slow  combustion,  sacrificing  a 
tion  of  the  coal  by  the  door,  as  well  as  the  by-f 
ucts:  the  Carves  simply  distils.  The  beehive  a 
flO  %  to  6r>  %  of  the  coal  as  coke :  the  Carv^  saves ' 
The  beehive  oven  produces  a  very  fine  coke,  in  1 
columnar,  hanl,  silvery,  porous  masses:  the  Ci 
gives  a  dark,  dense,  heavy  coke.  And  it  is  here 
the  iron-master  hesitates;  for  he  likes  the  sib 
porous  beehive  coke  for  making  iron,  and  does 
yet  accept  the  dense,  heavy  coke  of  the  Carves  c 

Jameson  has  invented  an  oven  which  is  know 
his  name,  and  which  is  essentially  a  beehive  c 
with  a  suction-pipe  entering  at  the  bottom  instei 
the  roof-outlet  for  gases.  The  products  of  con 
tion  are  drawn  by  an  artificial  draught  througl 
pipe;  and,  after  being  carried  through  apparatu: 
the  condensation  of  the  by-products,  this  gas  is  a 
able  for  any  purpose.  The  actual  yield  from  a  U 
coal  has  been  estimated  to  be :  sulphate  of  ammi 
10  ])onnds;  oils,  S  gallons;  gas,  12,000  cubic 
coke,  <;7  %  to  (VJ  %.  The  tar  from  this  oven  is  li| 
than  water  (siH'cific  gravity,  .900),  and  consists  m 
of  oils,  boiling  between  250<>  and  800^  C,  of  litUe  y 
as  burning-oils,  and  of  secondary  value  as  lubrlc 
Paraftinc  is  present,  and  both  toluine  and  xylli 
small  quantities,  but  no  benzine.  A  portion  of  tb 
breaks  up  into  phenols,  which,  so  far  as  investig 
give  colors  of  little  stability.  Neither  niq^iUi 
nor  anthracine  is  present,  both  valuable  at  MH 
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cd  eoal«cjir  colors;  and,  while  this  tor  presents  an  at- 
cUve  field  for  rei^earch,  it  is  not  of  great  value  at 
escnt.  On  the  other  hand^  the  t4ir  from  the  Simon- 
Carves  liAs  a  specific  (gravity  of  1.20,  is  black  and 
thick,  rich  in  naphthaline  and  anthrat^iue,  contains 
benzine,  toluine,  xyline,  and  ciirbolic  acid,  and  is 
free  from  paraffiues.  A  good  deal  of  benzol  Is  sup- 
posed to  be  carried  off  and  bnnied.  Now,  Mellor  ha* 
recently  patented  a  proce5*s  for  extracting  benzol  from 
gas  by  passing  It  up  through  an  earthenware  tower 
filled  with  broken  glasn  niotstened  with  nitric  acid. 
Davtj)  has  also  a  process  for  refrigerating  gasea. 
Hither  of  these  procesises,  added  to  the  present  plant 
of  the  Simon*Carves,  would  save  valuable  products 
for  coaNtar  colors. 

It  iwi  generally  the  fate  of  new  improvements. 
tliat  8orae  unforeseen  difficulty  stands  in  the  way  of 
Immediate  adoption.  In  this  case  the  dilemma 
9eema  to  be,  that  the  iron-men  say,  give  us  beehive 
or  Jatnoson  coke  and  Simon-Carvfes  by-products, 
mnd  ^^^s  will  embrace  the  im|>rovemeni  at  once.  But» 
while  the  Jameson  coke  is  good,  the  by-products 
are  not  as  yrt  of  much  value;  and.  while  the  Carves 
by-jiroducts  are  valuable,  the  coke  is  tiot  yet  satisfac- 
tory. Improvements  often  are  adopted  partially,  or  In 
L>ttie  modified  form.      So  it  appears  to  be  in  this 

The  furniices  at  Gartscherrie*  nc-ar  Glasgow,  Scot- 
land, have  for  years  been  smelting  with  raw  coal,  allow- 
ing it  to  coke  itself  at  the  top  of  the  furnace,  thus 
loosing  all  the  by-products,  and  some  of  the  coal  itself. 
Tliey  have  recently  trit*d  closing  in  the  top  of  two  of 
these  furnaces,  and  conducting  the  furnace-gases 
through  condensing-apparatus  on  the  way  to  the  boil- 
ers, hot-blast  stoves,  etc.  They  have  been  so  much 
pleased  with  the  result  of  the  experiment,  tliat  they 
propose  to  apply  the  same  improvement  to  tlie  other 
eight  furnaces.  This  arrangement  will  probably  yield 
a  much  heavier  oil  than  the  Jameson  oven,  but  perhaps 
not  so  heavy  as  theSimon-Carvfes;  and,  as  the  coke  is 
made  within  the  furnace  itself,  it  is  hard  to  say  just 
what  iu  quality  may  be. 

Report  says  that  modi  tied  plans  are  being  tried  in 
still  another  way,  and  that  the  highly  biiuminoits 
coals  of  Colorado  are  treated  by  a  pro  cess  of  coli- 
ing;  and  the  ilerived  gas  is  injected  into  the  blast- 
farnace,  and  thus  re-enforces  the  heat  of  the  coke, 
which  is  mixed  with  the  ore,  as  usual,  and  has 
tlijereby  effected  a  red\ictlon  of  75%  in  tlie  coat  of 
the  flUKiiUng. 

R.     H.    RlCHAItD8. 


THE  FLORA    OF   lA  BRA  DOR. 

l*Hic  list  of  the  plants  of  Labrador  publi:-hed  in  the 
Proceedings  of  the  U.  S,  national  museum,  vol.  vi. 
,j>y>-  1 21^-1^7,  is  interesting  as  showing  some  factA  of 
tl   distribution.      Though  the  list  makes 
^l»t     ,  ^inns   (o  being  complete,   still  it  may  be 

considered  tliat  it  represents  the  flora  in  a  sufficient- 
ly complete  fonn  to  allow  inferences  t<>  be  drawn 
from  It, 


There  are  enumerated,  altogether,  a  hundred  and 
sixty-one  species  and  varieties,  (if  thesf*,  two,  Ranun- 
culus acris  and  Capsella  bursa-pastoris,  have  been 
Introduced  from  Europe,  Of  the  hundred  and  fifty- 
nine  left,  a  hundred,  or  nearly  sixty-three  per  cent, 
are  natives  of  Europe  as  well  as  of  Labrador,  Out 
of  these  hundred  species,  there  are  some  having  a 
more  northern  distribution  than  Labrador,  and  a  few 
extend  even  to  the  Arctic  circle.  Many  of  thetn  are 
marsh  or  swamp  plants,  or  else  live  along  the  sea- 
coast.  The  flora,  as  a  whole,  is  most  decidedly  north- 
ern In  its  character. 

Of  the  fifty-nine  species  not  known  to  Kurope,  it 
19  found  that  thirty-cnght  have  a  range  to  the  north- 
ward of  the  40th  parallel,  and  that  only  about  four 
(viz*,  Fragaria  Virginiana,  Kalmia  latifolia,  K,  an* 
gustifolia,  and  Alnus  sermlata)  can  be  considered  as 
southern  forms-  Of  these,  the  first  is  '  rather  rare,' 
the  two  Kalmiaa  are  found  in  *  ravines  atid  near 
jKjnda  in  the  interior,'  while  the  last  is  found  *in 
ravines  *  and  along  the  seacoasl.  The  northern  as- 
pect of  the  flora  is  further  illustrated  by  tlie  following 
facts: — 

The  Ericaceae,  an  order  moat  abundant  in  cold 
climates,  has  seventeen  species;  Rosaceae  has  eigh- 
teen species,  ten  of  tliem  belonging  to  the  northern 
genera  Pot^^ntilla  and  Rubus;  Caryophyllaeeae  has 
eleven  species  and  varieties ;  while  the  Labialae  has 
not  a  single  one,  the  Borraginaccae  has  only  one, 
Scropulariaceae  but  two,  and  Coraposilae  is  sparsely 
represented  by  four. 

This  last  seems  an  especially  striking  fact,  and  is 
in  accordance  with  what  we  might  expect.  We  know 
that  the  order  is  largely  a  tropical  one,  and  that  proba- 
bly the  heat  of  the  summer  months  in  Labrador  is 
not  sufficient,  and  not  long  enough  continued,  to  en- 
able the  plants  to  flower  and  fruit.  Of  the  Legurai- 
nosae,  there  are  only  five  species*  four  of  them  being 
European  also;  and  this  order  may  be  regarded  as 
being  in  the  same  category  as  the  Compositae. 

In  a  fonner  article  (Indigenous  planU  common  to 
Europe  and  the  United  States,  Journ.  Cine,  »oc.  naL 
hUL,  iv.  p,  51),  I  have  endeavored  to  show  that  we  ^ 
must  look  to  the  north  aa  the  place  of  origin  of  many  of 
our  plants;  and  when  we  find  that  sixty-three  percent 
of  Labrador  plants  are  also  European,  and  twenty- 
three  percent  have  a  high  northern  range,  some  ex- 
tending to  Alaska  and  Greenland,  we  see  further 
reason  for  the  assertion.  That  many  of  these  plants 
were  at  one  lime  distributed  all  around  the  Arctic 
circle,  there  can  be  no  doubt;  and  that  they  have 
been  driven  from  their  first  homes  by  the  excessive 
cold,  and  found  suitable  abiding-places  at  the  south* 
must  also  be  considered  as  an  established  f:K't.  The 
agent  in  this  pushing- southward  of  northern  forms 
may  be  regarded  as  the  glacial  period,  when  the  pres^ 
ence  of  the  immense  mass  of  ice  on  the  continent 
canseil  the  f!ora  to  continue  to  retire  farther  and 
farther  south  as  the  cold  became  more  and  more 
intense:  when  it  mitigated,  many  of  the  plants  re- 
turned north,  and  establij^hed  themselves  as  near  i 
they  could  to  their  original  homes* 

Jos,  F.  Jaiiks. 
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THE  HALL  PHENOMENON  IN  LIQUIDS. 

PiiOFESsoB  Antonio  Rom  pablishes  (Atti  ace. 
lincei,  zli.  397)  under  the  above  title  the  results  of 
some  experiments  he  has  made.  In  preparing  him- 
self for  his  work,  he  repeated  some  of  the  ordinary 
experiments  upon  this  phenomenon  in  metals:  and 
the  results,  which  contain  nothing  new,  are  shown 
In  several  diagrams.  He  devised  one  new  experi- 
ment, however,  which  shows,  as  he  thinks,  that  the 
effect  he  is  investigating  is  not  due  to  a  direct  ac- 
tion of  the  magnetic  field  upon  the  electric  current 
per  8€.  As  the  opinion  thus  reached  by  Professor 
Koiti  must  have  been  held  two  or  three  years  by  all 
who  have  given  special  attention^  to  the  matter,  it  is 
hardly  worth  while  to  inquire  whether  his  new  ex- 
periment is  conclusive  in  itself. 

In  experimenting  with  liquids,  Professor  Roiti  was 
unsuccessful  in  his  main  object,  no  effect  similar  to 
the  well-known  action  in  metals  being  detected. 

It  did  appear,  however,  that  the  magnet,  acting 
upon  a  solution  of  sulphate  of  zinc  of  given  strength, 
was  able  to  produce  a  change  in  the  electric  conduc- 
tivity of  the  solution,  the  sign  of  which  dejiended 
upon  tho  direction  of  the  magnetic  force,  the  current 
in  the  liquid,  and  the  degree  of  concenti-ation  of  the 
solution.  Thus,  in  a  solution  less  concentrated  than 
that  which  possesses  the  maximum  electric  conduc- 
tivity, the  effect  was  in  a  certain  direction ;  while  the 
opposite  effect  was  produced,  under  the  same  condi- 
tions of  current  and  magnetic  force,  in  a  solution 
having  a  concentration  greater  than  that  correspond- 
ing to  this  maximum.  In  a  saturated  solution  no 
similar  effect  was  observed. 

Professor  Roiti  attributes  this  behavior  of  the  non- 
saturated  solutions  to  a  want  of  homogeneity  in  the 
liquids,  which  become  stirred  up  by  the  ponderomo- 
tive  electromagnetic  action.  He  makes  several  ex- 
periments tending  to  support  this  opinion.  In  a 
solution  of  ferric  chloride  {cloruro  ferrico),  of  spe- 
cific gravity  1.34,  effects  were  obtained  similar  to 
those  found  with  the  dilute  solution  of  sulphate  of 
zinc.  In  a  thin  layer  of  mercury  no  similar  effect 
was  detected. 

The  examination  of  liquids  with  the  view  of  de- 
tecting a  *  rotational  effect  *  similar  to  that  observed 
in  metals  was  probably  first  suggested  in  print  by 
Ettingshausen.^  The  difficulties  of  the  investigation 
were  obviously  great,  however;  and  Professor  Roiti 
appears  to  be  the  only  experimenter  who  has  yet  un- 
dertaken it. 

His  account  of  his  experiments  is  open  to  criticism 
in  this  respect:  that  it  does  not  give  sufficient  data  in 
reganl  to  intensity  of  magnetic  field,  etc.,  to  enable 
the  readier  to  determine  how  severely  the  liquids  were 
t/:sted  for  the  i»resence  of  the  effect  which  gives  the 
titlf;  to  his  article. 

Moreover,  he  seems  to  have  made  a  point  of  placing 
his  side-cf^nnections  unsymmetrically,  so  as  to  have, 
ifid'-f^^ndently  of  the  magnet's  action,  a  considerable 
•4<rrjv«jiJ*  current,  —  an  arrangement  which  enabled 
hjfii  ♦/;  diH«rover  the  effect  descril>ed  above,  but  which. 


on  that  very  account,  should  be  studiously  avoided 
in  seeking  for  the  phenomenon  he  was  trying  to 
detect. 

Professor  Roiti's  ultimate  object  in  beginning  this 
investigation  was  to  determine  whether  the  trans- 
verse or  'rotational'  effect  would  in  liquids  corre- 
spond to  the  magnetic  rotation  of  the  plane  of 
polarization  of  light.  Of  course,  no  conclusion  what- 
ever upon  this  point  can  be  drawn  from  the  account 
given  of  his  work  and  its  results.  And,  even  if  his 
experiments  had  been  entirely  successful  in  revealing 
the  effect  looked  for,  it  would  be  necessary  to  exer- 
cise caution  In  applying  results  so  obtained  to  the 
case  of  the  rotation  of  light.  In  the  liquids,  as  here 
examined,  the  particles  have  time  to  fully  adjust 
themselves,  in  position  and  motion,  to  the  require- 
ments of  the  magnetic  force  and  the  electric  current 
to  which  they  are  subjected ;  while  in  the  phenome- 
non of  light,  assumed  fo  be  electromagnetic  in  char- 
acter, the  mere  inertia  of  the  particles  of  the  liquid 
must  play  an  imi)ortant  part  in  the  action  of  forces, 
which  are  reversed  a  countless  number  of  times  every 
second. 

In  tho  Comptes  rendus  of  Sept.  17,  1883,  Professor 
Righi  states  that  he  has  found  the  Hall  effect  in  bis- 
muth to  be  of  the  same  sense  as  in  gold,  but  about 
five  thousand  times  greater  than  in  the  latter  metal. 
He  obtains  a  very  marked  action  in  bismuth  by  use 
of  an  ordinary  bar-magnet,  and  believes  that  he  can 
produce  a  perceptible  effect  by  the  action  of  the 
earth's  magnetism. 


JANET'S   THEORY  OF  MORALS. 

The  theory  of  morals.  By  Paul  Janet.  Trans- 
lated from  the  latest  French  edition  [by  Mart 
Chapman].  New  York,  Charles  Scribner's  SonSy 
1883.     10  +  490  p.     8°. 

If  books  on  ethics  are  to  be  noticed  at  all 
in  a  scientific  journal,  they  might  be,  as  a  rule, 
safely  classified  under  the  head  of  fossils.  No 
literature  deals  with  a  subject  which  would 
seem  to  be  more  living ;  yet  no  literature  is,  on 
the  whole,  more  desiccated  and  dead.  Human 
conduct,  with  all  its  infinite  variety  of  stand-  - 
ards  and  impulses,  with  all  its  marvellous  in-  — 
terworking  of  passions  and  emotions,  with  all 
its  pressing  and  personal  problems,  conflicts, 
and  obligations  —  what  subject  would  seem  to 
stimulate  students  to  greater  vividness,  pic- 
turesqueness,  or  incisiveness  of  treatment? 
Every  man  is  in  his  own  way  an  ethical  phi- 
losopher. No  one  can  escape  thinking  about 
the  right  principles  of  his  conduct.  Books  on 
this  subject  address  the  largest  possible  andi- 
encc  on  the  one  unavoidable  subject  of  relleo* 
tion.  And  yet  there  seems  to  be  some  snbtito 
influence  which  dries  up  even  literary'  instincfei  ^ 
when  they  approach  this  theme  and  wliiflh 
makes  even  brilliant  writers  wearisome.   * 
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|&  hardly  any  living  English  writer  raore 
iboiinding  in  vitality  and  wit  than  Mr*  Leslie 
fc^tephen  ;  hut  even  he,  when  he  enters  this  en- 
chanted region,  seems  benumbed  and  drowsy, 
ind  is  positively  hard  to  read.     There  is  said 

be  no  American  teacher  who  has  imparted 
Qore  moral  force  to  his  students  than  the  ven- 
ferable  president  of  Williams  college  ;  but,  the 
moment  he  arranges  his  instruction  in  a  book, 
it  is  as  if  he  gathered  his  living  (lovvers  from 
useful  and  from  noxious  plants,  and  laid  away 
these  virtues  and  \iees,  all  pressed  and  juice- 
less,  in  successive  drawers. 

The  last  work  of  Janet,  which  he  frankly 
describes  as  his  Magna  moraUa,  is  certainly 
IIS  little  open  to  these  criticisms  as  any  book 
of  its  kind.  It  attracted  much  attention  on  its 
lirst  apjjearance  in  1874,  and  was  fur  some 
years  used  as  a  text- book  in  Harvard  college. 
It  is  now  translated,  aud  very  well  translated, 
for  the  use  of  President  Poilier's  classes  in  Yale 
college.  It  has  lucidity,  as  our  last  literary 
adviser  would  call  it,  and  is  full  of  learning. 
Its  strength  lies  where  the  German  master- 
pieces are  weakest,  —  in  force  and  variety  of 
Illustration*  It  is  hardly  extravagant  to  say 
that  so  clear  and  picturesqne  a  treatise,  in  the 
hands  of  an  alert  teacher,  might  save  the  stud}' 
of  ethics  from  its  almost  inevitable  fate  of 
'  being  very  dull. 

The  stand-point  of  the  author  may  be  very 

I  briefly  described.  lie  is  a  conspicuous  instance 
of  the  many  minds  who  desire  to  be  eclectics, 
but  whose  hearts  will  not  permit  them*  He 
sees  that  the  problem  of  ethics,  like  that  of  all 
present  philosophy,  is  a  problem  of  reeoneili- 
Atioti.  He  set^  himself  to  comprehend  in  his 
system  the  whole  range  of  contributions  to 
ethics  made  by  mcKlern  utilitarianism*  but  he 
is  none  tin*  less  at  heart  a  Kantian.  The 
moral  law  of  Kant  appears  to  him  too  formal, 

»too  atistract,  too  emt»ty.  and  be  is  repeatedly 
offering  corrections  anti  snpplements;  yet  if 
Ficbte  is  u  disciple  of  Kant,  so-^  in  spite  of 
frequent  controversy  with  the  master,  is  Janet. 
His  first  thrust  is  at  the  leaist-guarded  part  of 
the  experiential  method,  —  its  incapacity  to 
distinguish  between  quantity  and  quality  in 
comUiet.  Here  he  discloses  with  ease  the  con- 
tribution  which  Mr.  Mill  has  mude  to  the  view 
cjf  conduct  which  he  Vtelieved  himself  to  be 
opi>osing ;  aud  we  pass  from  the  recognition 
of  this  distinction  of  quality  in  acts  to  the 
principle  which  alone  can  give  quality  to  them, 
l*liis  principle  he  defines  as  their  intrinsic  ex- 
celleoee  ;  and  this  excellence,  In  its  turn,  is  to 
lie  judged  by  the  contribution  of  acts  to  the  un- 
ftvlding  of  the  best  in  man,  —  of  bis  real  person- 


ality, his  reasonable  will.  Thus  we  find  before 
us  the  moral  dynamic  of  a  completed  life,  the 
conception  of  an  end  in  which  happiness  and 
excellence  shall  coincide,  —  in  short,  a  moral 
ideal.  This  discussion  occupies  the  lirst  of 
three  divisions  in  the  treatise.  The  two  re- 
maining books  unfold  this  fundamental  con- 
ception in  its  relation  to  outward  standards  of 
duty  and  to  inward  laws  of  life.  They  proceed 
with  great  clearness  and  almost  with  vivacity 
of  treatment,  and  invite  us  in  somewhat  frag- 
mentary fashion  to  a  great  variety'  of  problems, 
botli  of  metaphysics  and  casuistry,  which  we 
cannot  here  consider. 

Returning  to  the  main  contribution  of  the 
book  to  the  theory  of  morals,  the  present  re- 
viewer has  no  controversy  to  undertake  witli 
its  evident  purpose.  The  ideal  aim  which  it 
presents  is  not  stated  witl»  the  frankness  of 
Grote,  or  with  the  fulness  of  Green;  yet  it  is 
as  plain  with  Janet  as  with  Grote,  that  man 
is  essentially  'an  ideal-making  animal/^  and 
as  certain,  though  not  so  plain,  with  Janet  as 
with  (Treen,  that  the  development  of  the  moral 
ideal  is  a  personal  and  inward,  and  not  a 
social,  evolution.-  What  we  shall  here  with 
some  dilHdence  suggest,  however,  is  the  highly 
technical  character  of  all  these  treatises,  and, 
indeed,  of  the  whole  range  of  ethical  literature. 
We  repeat  the  impression  with  which  we  began 
this  notice.  Here  is  a  subject  which  deals 
moi*e  directly  than  B.uy  other  with  the  real  aud 
daily  relations  of  life;  yet,  as  we  have  just 
now  tried  to  describe  the  pur[H)rt  of  a  remark- 
ably Itieid  book,  we  have  found  ourselves  forced 
into  tlie  hmguage  of  specialists,  and  away  from 
tiic  methods  of  practical  affairs.  It  is  quite 
possible  for  a  man  to  be  a  highly  trained  moral 
philosopher,  and  yet  be  a  powerless  adviser 
concerning  a  specific  moral  iiroblem.  so  far 
removed  has  been  the  science  of  right  conduct 
from  the  subject  with  w^hich  it  is  supposed  to 
deal.  Now,  we  maintain  that  a  science  of  life 
should  frankly  take  its  start  from  the  data  and 
the  problems  of  life,  aud  should  proceetl  in- 
ductively to  analyze  and  classify  these  data, 
and  to  discover  what  may  be  their  law.  The 
literature  of  moral  conduct  may  be  at  present 
divided  into  two  distinct  classes,  —  the  books 
which  deal  with  theory,  and  tiie  vast  and 
rapidly  growing  literature  which  deals  with  the 
practical  conduct  of  social  life.  This  latter 
department  is  largely  the  growth  of  the  la»t 
few  years.  It  may  be  called  ethical  sociology. 
It  describes  the  duties  one  owes  to  himself  and 
to  society,  —  the  duties,  or.  in  the  case  of  Pro- 

*  T.  n.  Green.  IVoldi^mena  lo  nilUae,  IttS,  pp.  Ifitf,  SHI, 
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fessor  Sumner's  little  book,  the  ftbsenee  of 
duties,  between  social  classes  ;  the  problems  of 
charity,  tern [m? ranee,  and  all  the  varied  aspects 
of  moral  reform.  Now,  between  these  practi- 
cal applications  of  ethics  and  the  booics  on 
ethical  theory  there  lies  an  unbridged  chasm. 
The  maxim  of  Kant  gets  ample  illustration  : 
*'  Ideas  without  content  are  empty ;  observa- 
tion without  ideas  is  blind.**  *  When  sociolo- 
gists approach  any  theory  of  morals,  thej' 
exhibit  an  almost  ludicrous  ignorance,  as  when 
Professor  Sumner  interprets  sympathy  in  the 
spirit  of  unconscious  Ilobbism.  When,  on 
the  other  hand,  a  student  of  the  metaphysics 
of  morals  approaches  a  problem  of  practical 
conduct,  he  is  apt  to  find  his  law  unmeaning. 
Here,  then,  it  would  seem,  is  an  opportunity 
for  what  may  be  fairly  called  inductive  ethics. 
It  is  not  the  method  which  commonly  claims 
this  name,  and  which  simply-  means  the  exclu- 
sion of  any  evolution  of  personality ;  it  is 
the  construction  of  a  theory  of  ethics  from  an 
examination  of  the  facts  of  social  life,  the 
data  of  philanthropy,  the  testimony  of  ideal 
aims,  the  characteristics  of  moral  personalities. 
This  would  be  a  method  of  ethics  which  would 
be  constantly  close  to  life,  and  which  would 
gather  up  the  real  issues  of  conduct  into  their 
liigher  significance  and  tendency. 

Francis  G.  Peabody. 


BACTERIA, 

Bacteria.  By  Dr.  Antoink  Magnin  and  Gkorge 
M.  Sternbeug,  M.D.,  F.R.M.S.  New  York, 
Wood,  1883.    19+11  +  494  p.,  12  pi.,  illu.str.    8°. 

This  portly  and  handsome  volume  will  l>e 
read  with  interest  by  all  who  have  followed  the 
painstaking  and  tiiorongii  work  of  Dr.  Stern- 
berg during  the  hist  three  or  four  years.  To 
him  l)elongs  the  credit  not  only  of  having  trans- 
lated and  published,  in  1S80,  Magnin's  useful 
book  on  the  bacteria,  but  of  having  applied 
himself  with  tireless  devotion  and  very  consid- 
erable success  to  the  actual  work  of  laborious 
researches,  often  made  under  discouraging  cir- 
cumstances, and  with  little  genuine  synipath\* 
from  Ills  fellow-countrymen.  Dr.  Sternberg  is 
at  the  head  of  the  Americiin  school  of  working 
bacteriologists,  if,  indeed,  he  is  not  its  onl}' 
member ;  so  that  any  work  coming  from  his 
practised  hand  should  meet  with  a  hearty  wel- 
come. 

The  present  volume,  which  might  well  be 
called  a  handbook  of  bacteriology,  is  made 
up  partly  of  Magnin's  older  treatise  referred 
to  above,  and  partlj'  of  new  material  supplied 

I  KiiUk  dcr  rclncn  vemunft,  s.  81,  ed.  Hartenstcin. 


by  Dr.  Sternberg.  Magnin's  account  of  I 
morphology  and  the  phjsiology  of  the  bac 
ria,  covering  one  hundred  and  fift^'-two  pagi 
is  preserved  intact.  The  rest  of  the  ok 
book  is  omitted ;  and  in  its  place  we  ha 
four  '  parts  *  written  b\'  Dr.  Sternberg,  and  d 
cussing  respectively,  'Technology,*  'Gerr 
cides  and  antiseptics,*  'Bacteria  in  infectic 
diseases,'  and  '  Bacteria  in  surgical  lesion 
These,  taken  together,  make  up  more  than  oi 
half  the  book. 

Of  Magnin's  work  it  is  not  needful  to  spo: 
His  book  is  familiar.  We  may  turn,  then, 
the  parts  prepared  expressly  by  the  Americ 
author.  Under  'Technology*  we  have  a  8i 
cinct  but  clear  account  of  the  various  metho 
of  c»ollection,  of  cultivation,  of  staining  a 
of  photographing  the  bacteria,  and  of  the 
tenuation  of  virus.  Of  most  of  them  the  autl 
speaks  from  experience ;  and  this  chapter  v 
be  of  the  utmost  value  to  the  student  and  t 
investigator.  Of  course,  in  a  subject  like  th 
intricate  and  refined  to  the  last  degree,  act! 
personal  guidance  is  essential,  or,  at  lea 
highly  desirable;  and  we  believe  that  I 
Steraberg  has  given  enough  of  the  technolo 
to  help,  but  not  enough  to  harm,  the  studen 

Under  the  head  of  '  Photography'  (p.  \i\ 
the  author  saj's, — 

'*  It  is  but  fair  to  say  that  satisfactory  results  < 
only  be  obtained  by  the  expenditure  of  a  oonsidera 
amount  of  time  and  money,  as  the  work  must  be  d( 
with  high  powers,  and  the  technical  difficulties  to 
overcome  are  by  no  means  inconsiderable.  The  ill 
trations  in  the  present  volume  may  be  taken  as  1 
samples  of  what  may  be  accomplished,  and  it  will 
found  e;isier  to  criticise  these  than  to  improve  m\ 
them.'* 

The  plates  are,  indeed,  of  an  unusually  hi 
order  ;  the  heliotypes  of  human  (yellow-fevc 
blood  being  something  remarkable,  and  i 
likely  to  be  improved  upon  at  present. 

Under  the  head  of '  Germicides  and  antisi 
tics'  we  obsen'e  at  the  outset  (p.  210)  the  1 
lowing  conspicuous  finger-post :  — 

"  If  it  were  proven  that  the  infectious  charactei 
every  kind  of  infective  material  depended  upon 
presenot*  of  a  specific  living  germ,  as  has  been  sho 
to  be  true  in  the  case  of  certain  kinds  of  infect 
material,  germicide  and  disinfectant  would  be  syno 
mous  terms.  Although  this  has  not  been  proved 
is  a  significant  fact  that  all  of  the  disinfectants 
established  value  have  been  shown  by  laborat 
experiments  to  be  potent  germicides." 

Numerous  original  experiments  are  here 
corded  ;  and  the  author  agrees  with  the  oti 
authorities  in  giving  little  germicide  value 
most  common  disinfectants,  and  in  pointi 
out  the  extraordinary  efBcacy  of  mercorie 
chloride. 
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lii'sides  a  dozen  or  so  of  pages  devoted  to 

Jie  r/ile  of  the  •  B.ncteria  in  surgical  lesions,* 

ind  hnving  chiefly  a  medical  interest,  the  re.st 

>f  the  book  is  devoted  to  a  long  and  eiireful 

Itreatment  of  tlic  *■  Bacteria  in  infectious  die- 

leases/  and  to  the  literature  of  bacteriology, 

■These  and  the  part  on  '  Technology '  include  the 

icream  of  the  work. 

At  the  start  the  author  ineideulally  draws 
Ia  subtle  distinction,  which  ina}^  or  ruay  not  be 
generally  acceptable  (p.  23H),  — 

•*The  |iriH"fiml  results  of  et1(il<i|j:ic.il  siLnHes^  so  far 
I  the  pi'ev»JufiiMi  .uu\  cure  nf  iliscxLse  ure  cniicernerl, 
|ftre  likely  u*  b**  much  greater  thim  Uui^e  vvbich  hav*^. 
Ibeen  gained  by  the  paihologisLs; "  — 

l^tdding  directly  in  a  tone  of  lil>eral  conserva- 
I  tis^m,  which  no  one  can  help  admiring,  especially 
I  !is  it  c^omes  from  one  who  is  in  the  advauoing 
lcolumn«  — 

*and  if  the  time  ever  comes,  aa  now  seems  m>t 

improbable,  wljen  we  can  Ray  with  confidence,  Infee- 

f  lions  diseases  are  parosific  diseases,  medicine  will 

have  established  itself  upon  a  scienlilic  foundation. 

'  Bui  this  generalization,  which  soim?  physicians  ihink 

I  i*  justified  even  now  by  the  experimental  evidence 

I  which  hais  been  so  rapidly  iiccuinulatiii^  during  the 

past  decade^  would,  in  the  opininn  of  the  writer,  be 

I  premature  in  Uie  present  state  of  science.     And  for 

the  present  It  seeniH  wiser  to  encourage  additional 

.  researches,  rattier  than  to  attempt  to  generalize  from 

the  data  at  hand,  .  ♦  .  Those  who  have  l:tad  the  most 

experience  in  this  dlfflcult  Held  of  Investigation  are 

Dtnonly  the  most  critical  and  exacting  with  refer- 

}  to  the  alleged  discoverie.^  of  others.'' 

Dr.  Sternberg  sees  clearly  enough  that  one 
of  the  most  interesting  theoretical  questiona  in 
tins  whole  subject  which  remains  still  unsolved 
is,  how  does  inoculation  or  vaccination  protect? 
>  or,  in  his  own  words,  what  is  "'the  rationale 
'  of  the  immunity  produced  by  protective  inocu- 
lations? 4  .  .  Keco very,  after  inoculation  with 
attenuated  viruii,  is  more  easy  to  understand 
than  i»  the  subsequent  protection"  (p.  211). 

Lecturers  upon  the  subject  often  pass  lightly 
I  over  this  point,  and,  by  a  comparison  with  a 
fermentation  in  a  barrel  of  cider  for  example, 
say,  '^'And  just  !is  a  barrel  of  appIc-juice  can 
ferment  but  once  under  the  same  germ,  so  a 
man  usually  has  tfie  snudi-pox  hut  once  ; "  the 
idea  being  implied,  that,  as  the  alcoholic  fer- 
ment has  eaten  up  it^  focxl  in  tlie  barrel,  so  the 
I  hvpothetiwil  small-jiox  plant  has  taken  out  all 
jthe  available  food-material  from  man,  its  living 
I  prey*     Pasteur  maintains  a  position  like  this  ; 
J  while  Sternberg  denies  that  it  is  a  satisfactory 
explanation,  and  brings  forward  a  lengthy  argu- 
ment in  opj}ositiont  some  of  the  points  of  which 
lin  not  seem  to  us  well  taken.     It  is,  liuwever, 
'the  sufHcient  and  fatal  objection  U>  the  line  of 
[thought  outbned  above,  that,  while  the  barrel 


of  apple  juice  is  a  not-living  medium,  the  liv- 
ing organism  is  undergoing  constant  repair,  is 
even  growing  (in  the  technical  sense)  till  death 
comes,  and  is  therefore  no  fixed  quantity,  either 
in  composition  or  condition.  Dr.  Sternberg 
would  solve  tiie  problem  by  considering  the 
acquired  protection  to  be  a  *  tolerance,*  a  '  re- 
sistance' of  the  protoplasm  lo  the  new  condi- 
tion;  e.g.  (pp.  248-249),  **  during  a  non-fatal 
attack  of  one  of  the  specific  diseases,  the 
celinlar  elements  implicated,  which  do  not 
succumb  to  the  destnictive  iniluencc  of  the 
poison,  acquire  a  tolerance  to  this  i>oison/' 
TliLs  would  exjdain  a  temporary  immunity, 

—  would  prevent  a  patient  from  *  giving'  the 
disease  to  himself  over  and  over  again,  — but 
would  not  explain  a  lifelong  immunity,  si  net* 
new,  and  jjerhaps  non-tolerating,  non-resisting 
cells  are  being  coustanlly  produced  from  the 
old  ones.  The  cells  which  actually  su tiered  are 
therefore  supposed  by  Dr.  Sternberg  to  *•  ac- 
quire a  tolerance  to  this  poison,  which  is  trans- 
missible to  their  progeny  and  which  is  the 
reason  of  the  exemption  of  the  individual  from 
future  attacks  of  the  same  disease.'' 

Fhis  hypothesis  is  certainly  clear,  and  it  is 
only  befogged  by  the  author's  illustration  ( ?) 
drawn  fVom  budding  ami  gralting. 

In  view  of  the  fact  that  Imcteria  are  now 
believed  to  do  their  work  largely  by  producing 
a  genuine  uotdiving  ]ioison  which  affects  the 
living  cells,  the  following  is  of  interest:  — 

**  The  tolerance  to  narcotics  — opium  and  tohacco 

—  and  to  corrosivepoisoiis  — arsenic,  which  results 
from  a  gradual  increase  of  do56,  may  be  cited  at  an 
example  of  acquired  tolerance  by  living  protoplasm 
to  poisnns  which  ai  thti  outset  would  have  been  fatal 
in  much  smaller  doses. 

'*  The  immunity  which  an  individual  enjoys  from 
any  particular  disease  must  be  looked  upon  as  a  power 
of  restsLance  possesaed  by  the  cellular  elements  of 
those  tissues  of  his  body  which  would  jield  to  thn 
iTifluenct^  of  the  poison  in  the  case  of  an  unprotecl»?d 
person/' 

The  reader  nnist  recollect,  however,  Hux- 
ley's discussion  of  '  aqu09it\^  '  and  '  horologi- 
ty/  and  remember  that  in  such  sentences  as 
the  following  we  are  doing  little  more  than  for- 
mulating our  ignorance :  — 

*' The  resistance  of  living  niiitltr  .  .  .  is  a  property 
depending  upon  Titality," 

The  question  is  often  raised.  Where  do  the 
pathogenic  bacteria  come  from  f  Or*  Stern- 
berg «ftys  in  this  connection,  — 

"If  we  suppose  that  under  certain  clrcuniHtance^i 
the  conditions  relating  to  environment  approaiii 
those  which  would  he  found  within  the  h'xly  i»f  a 
living  animal,  ^e  can  easily  utidmland  how  a  micro- 
organism which  hfui  a/dapted  ilself  to  these  condillouB 
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may  l>ecome  a  pathogenic  organism  when  by  any 
chance  it  is  introduced  into  the  circulation  of  such 
an  animal.  The  culture  fluid  —  blood — and  tem- 
perature being  favorable,  it  is  only  a  question  of 
superiority  by  vital  resisUmce  on  the  one  hand,  or  by 
reproductive  activity  on  the  other. 

*'  That  harmless  species  of  bacteria  may  develop 
pathogenic  properties  in  the  manner  indicated  seems 
extremely  probable;  and  we  should  a  priori  expect 
that  such  a  result  would  occur  more  frequently  in  the 
tropics,  where  the  elevated  temperature  and  abun- 
dance of  organic  pabulum  furnish  the  favorable  con- 
ditions required.  In  this  way  we  may,  perhaps, 
explain  the  origin  of  epidemics  of  pestilential  dis- 
eases, such  as  yellow-fever  and  cholera.  If  these 
diseases  do  Tiot  at  the  present  day  originate  in  the 
manner  indicated,  they,  at  all  events,  have  their 
permanent  abiding-place  in  tropical  countries." 

Much  space  is  properly  devoted  to  the  status 
of  science  regarding  the  individual  diseases, 
and  the  treatment  of  them  by  the  author  is 
highly  satisfactory.  The  volume  closes  with 
an  admirable  literature  of  the  subject,  for  which 
all  students  will  thank  him.  But  in  another 
edition  he  should  add  information  as  to  where 
the  papers  of  E.  C.  Hansen  can  be  found.  It 
would  be  better,  also,  to  give  the  titles  of  Ger- 
man papers  throughout  in  the  German  ;  and  it 
surely  is  as  needfVil  to  mention  Schwann  and 
Kiitzing  as  Cagniard  de  Latour,  while  the  failure 
to  record  the  translation  of  SchiitzenlHTger'a 
work  is  a  serious  omission.  Aside  from  these 
and  other  insignificant  and  pardonable  errors, 
the  bibliograph}'  is  very  satisfactory'.  The  al- 
pliabetical  arrangement  which  has  Ijcen  wisely 
adopted  has  one  slight  disadvantage :  we  miss 
the  striking  evidence  of  the  growth  of  the  sub- 
ject, which  a  chronological  arrangement  such 
as  was  employed  in  the  translation  of  Magnin'a 
book  in  1880,  and  which  was  in  this  respect 
impressive,  gave. 

On  the  whole,  this  book  is  the  most  prac- 
tical, the  most  complete,  and  the  most  useful 
which  we  i>ossess  upon  the  subject.  It  is 
both  a  storehouse  of  prinei[)les  and  a  hand- 
book for  the  laboratory'.  If  a  physician  or  a 
student,  a  biologist  or  a  pathologist,  can  have 
but  one  book,  this  one,  because  of  its  lucidity  of 
style,  its  cool,  cautious  tone,  its  l)readth  and 
yet  its  comprehensiveness,  and  particularly 
because  of  its  excellent  illustrations,  is  em- 
phatically the  one  to  get.  It  is  dei'ply  to  be 
regretted  that  Dr.  Sternberg  cannot  be  kept 
busil}'  at  work  under  every  favorable  condition 
at  the  exi)ense  of  a  country  to  whose  service 
his  life  has  been  devoted,  and  tiiat  he  is.  on 
the  contrary,  obliged  to  write*  sentences  so 
melancholy  as  these  :  — 

**  All  this  is  admitted,  and  the  experiment  is  in- 
troduced mainly  to  call  attention  toamcthoil,  which, 
carefully  applied,  should  enable  us  to  solve  the  ques- 


tion as  to  the  pathogenic  role  of  this  micrococci 
The  writer  had  mapi>ed  out  for  himself  a  scries 
experiments  in  this  direction,  and  many  others  reli 
ing  to  etiological  questions;  but  circumstances  ha 
not  been  favorable  for  the  prosecution  of  ezperimc 
tal  work,  and  he  finds  himself,  Komewhat  reluctant! 
engaged  in  a  review  of  the  tield.  when  it  would 
far  more  to  his  taste  to  interrogate  nature  by  the  € 
perimental  method,  and  thus  to  aid  directly  in  t) 
solution  of  these  interesting  problems"  (p.  447). 


SCIENTIFIC  LINGUISTICS. 

Internationale  zeitschrift  fur  allgemeine  sprachw^ 
nenschafl.  Uerausgegeben  von  F.  Techme 
Heft  i.  Leipzig,  Barth,  1884.  16  +  256  p. ,  7  p 
illustr.     8°. 

This  new  journal  ap^years  with  an  excellei 
though  only  partial  list  of  contributoi-s,  repr 
senting  various  nations  and  languages.  Tl 
articles  maj'  be  in  German,  English,  Frenc 
Italian,  Latin,  and,  under  exceptional  circui 
stances,  even  in  some  other  language  ;  and  tl 
international  character  it  is  meant  to  have 
perhaps  the  best  justification  for  its  existenc 
The  editor,  Dr.  Techmer,  privatdocent  at  Leij 
zig,  has  previously  published  a  work  on  ph< 
netics  ;  and  the  most  noteworthy-  article  in  th 
number  is  one  by  him  on  the  same  subjec 
Most,  if  not  all,  of  the  other  articles  might  wc 
enough  have  been  published  in  already  ex  is 
ing  journals.  They  are  all  in  German,  exce| 
two  in  English  (together  occupj'ing  son 
twenty-two  pages  out  of  over  two  hundred  an 
fifty)  and  one  of  about  four  pages  in  Frencl 
The  writers  are  Pott  (Einleitung  in  die  a) 
gemeine  sprachwissenschaft) ,  Techmer,  C 
Mallery  (Sign-language,  largely  a  reprint] 
Friedrich  Miiller,  Max  Miiller  (a  short  artic 
in  Cierman  on  a  Vedic  name  which  he  suppos< 
to  be  identical  with  our  word  '  zephyr,*  and  t 
have  been  originally  a  name  for  the  setting  sui 
zephyr  meaning  the  west  wind  as  coming  froi 
sunset).  L.  Adam  (l)e  la  categoric  du  genre' 
Sayce  (The  person-endings  of  the  Indo-Eun 
pean  verb),  and  Brugmann. 

Techmer  luis  two  articles, — one  devoted  1 
the  analysis  an<l  synthesis  of  audible  speech 
the  other,  to  tlie  transcription  of  sounds  ;  hot 
accompanied  by  illustrative  figures  and  tablei 
The  former  is  intended  to  give  briefly  what 
known  on  the  subject,  and  to  add  new  contr 
butions.  The  treatment  of  vowels  is  what 
likely  to  interest  phoneticians  most  in  th 
latest  work  on  the  subject,  especially  its  |X>8 
tion  with  regard  to  the  English  school.  It  mui 
occasion  surprise,  not  that  the  English  s^'stei 
is  rejectcil,  but  that  the  arguments  againi 
it  are  so  brief  and  insufilcient;  hardlj'  u 
thing  but  Hell's  work  l>eing  considercdy  iriifi 
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others,  who  hQ\*e  eonsiderably  modified  BelFs 
sjBtem,  are  praclieally  ignored.  Sweet  ought 
to  have  received  careful  attention  ;  and  Sievers 
surely  deserved  more  than  a  cnrt  footnote 
saying  that  the  first  edition  of  his  book  ou 
phonetica  had  treated  belter  than  the  secontl  a 
ertain  class  of  vowels.  The  vowels  meant  have 
at  yet  been  fully  observed,  bnt  the  Russian 
fery  is  one  of  them.  Observations  made  sev- 
eral years  ago  in  Leipzig,  and  renewed  ver>* 
recently  in  IJoston  by  the  writer  of  this  notice, 
on  the  sound  in  question  as  prononnced  by 
native  Russians,  are  decidedly  op[>osed  to  the 
theory  accepted  by  Tcchmer ;  and  Techmer's 
own  hardly  seem  to  favor  it.     That  theory  as- 

^8UtDes  that  the  sound  is  produced  by  u-positton 
of  the  tongue,  and  t-position  of  the  lips,  while 
the  English  system  makes  it  a  vowel  formed  with 
the  tongue  in  the  '  mixed  '  position.  In  the 
wresent  state  of  vowel-analysis,  a  correct  ac- 
Kount  of  this  sound  is  of  great  importance,  and 
vowels  of  l!ie  same  class  forui  one  of  the  most 
marked  features  of  the  Kn^^lish  scheme.  Xow, 
TecUmer  himself  says  he  has  only  been  able  to 
observe  a  si)ecial  form  {spieltni)  of  this  class 
of  vowels  ;  namely,  the  Russian  sound  :  and  this 
^  he  marks  as  formed  with  partially  passive  lips, 
H    like   English  vowels,  and   (sometimes  only?) 


with  an  ajiproach  toward  miUlere  zungenartika- 
lation.  This  troraes  very  near  the  English  de- 
scription of  the  sound.  The  whole  of  Tecbmer's 
article  is  less  clear  and  less  interesting  than 
Sievers* 3  work,  and  makes  the  impression  of 
resting  more  on  theory  than  on  nn prejudiced 
observation  of  actual  speech.  To  put,  for  ex* 
ample,  a  in  the  centre  of  the  vowel-scheme 
must  seem' to  many  phoneticians  a  fundamen- 
tal error.  Still,  the  article  conUins  much  that 
is  valuable,  and  is  not  to  be  neglected. 

The  second  article,  that  on  the  graphic  rep- 
resentation of  speech-sounds,  is  open  to  objec- 
tion for  tlie  same  reasons.  The  account  of 
English  €  in  err,  and  w  in  but^  certainly  needed 
jnstilicati(jn.  They  are  represented  as  some* 
what  incomplete  varieties  of  a  sound  to  be 
cl ass e d  with  G e r ma u  0  and  it ,  —  a  s ta te m ent 
which  can  only  be  accepted  by  one  who  agrees 
with  Techmer  as  to  the  place  of  a,  if,  indeed, 
by  any  one.  Also  the  English  and  American 
r  sound  ought  to  have  been  carefnllj*  dis- 
tinguished from  the  rolled  or  trilled  r'a,  an 
Sievers  has  done. 

If  the  journal  lives,  it  will  certainly  contain 
much  valuable  matter.  It  is  only  to  be  feared 
that  its  rivalry  will  injure  others  already  estab- 
lished, such  as  Kuhn*8  Zeitschrijt* 
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GOVERNMENT  OBQANIZATION8. 

Q«olo|^cal  larrej. 

IHchion  of  the  Pacific,  —  This  division  iisclutles 
those  parts  of  California,  Oregon,  and  Wa^hlu^toTi 
Territory  tho  drttlnoge  of  which  Hows  to  the  Pacific 
Ocean.  An  exception  is  tlie  Lewis  Forlc  of  the 
Columbia  Ri?er,  which  rises  within  the  limits  of 
the  Great  Basin. 

The  work  undertaken  In  this  division  is  divided 
into  two  classes;  viz,,  the  invesligatiutiof  theniiniiig- 
indttstne*,  and  the  simly  of  the  voicanic  rocks.  As 
preUmiuary  lo  the  latter^  topographic  work  has  been 
carried  on  for  two  seasons  in  northern  Californirt. 
Some  of  the  details  of  this  work,  in  the  vicinity  of 
Mount  ShjiSta,  have  already  been  published. 

Examination  of  f|uick silver  deposits. — 
Mr.  George  F.  Becker  and  his  assistants  have  been 
engaged  in  an  exatamatiou  of  the  quicksilver  dopos- 
tta  of  CaHfomia,  During  t!ie  season  of  lS8ii  Mr. 
Beckcr^s  persona!  attention  lias  been  devoted  to  in- 
TesUgations  in  the  vicinity  of  Sulphur  Bank.  In 
August  a  trip  was  inaile  to  the  North  Fork  of  Cache 
Creek  and  to  Lower  Lake,  the  only  localities  in  that 
iection  where  fo*siliferous  strata  occur.  The  latter 
part  of  August  and  early  part  of  September  were 
ipcnt  in  thih  secilon  in  ordt^r  to  complete  the  map  of 


the  Clear-Lake  region  of  California.  Returning  to 
Sulphur  Bank,  soundings  of  the  lake  were  token, 
and  the  final  examinations  of  the  mines  made,  after 
which  the  party  returned  lo  San  Francisco  to  pre- 
pare for  the  winter's  office- work. 

In  the  New  Idria  district,  typographic  work  hi 
connection  with  Mr.  Becker*s  work  was  carried  on 
throughout  the  whole  season  by  Mr,  Hoffmann.  The 
survey  was  made  with  the  utmost  care,  and  in  great 
detail.  Contour  lines,  eighty  feet  apart  vertically, 
were  run;  and  intermediate  forty-foot  contours  were 
Interpcilatcd  by  means  of  slope-measurements  in  the 
steeper  parts,  and  by  ruiitiiiig  curves  in  the  more 
level  portions.  The  entire  area  surveyed  includes 
twelve  square  miles^  and  the  field-work  for  the  map 
was  completed  early  in  1884. 

Geologic  work.—  Mr.  Turner,  under  the  direc- 
tion of  Mr.  Becker,  undertook  an  examination  of  the 
region  In  the  vicinity  of  Knoxville,  after  a  trip  from 
Clear  Lake  to  the  latter  point,  during  which,  notes  on 
the  general  geology  of  the  line  of  travel  were  taken. 
His  work  was  interfered  with  by  sickness,  which 
obliged  him  to  enter  the  hospital  at  San  Francisco  for 
treatment.  Later  in  the  seasoti,  however,  he  retunied 
to  the  field,  and  throughout  .Tanuar>%  1884,  was  bu^y 
mapping  the  formations  in  the  region  about  Knox- 
ville. 
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Laboratory  work.— Dr.  Mellville,  in  the  lab- 
oratory at  Sail  Francisco,  has  been  busy  with  analyses 
of  the  tninerals,  roclcs,  and  waters  collected  at  Sul- 
phur Bank,  and  with  other  analytic  work  in  con- 
nection with  the  examinations  of  the  quicksilver 
deposits.  He  and  Mr.  Becker  have  been  investigat- 
ing some  of  the  chemical  relations  of  quicksilver. 

Study  of  the  volcanic  rocks. —Capt.C.  E. 
Dutton  has  been  placed  in  charge  of  the  investigation 
and  study  of  the  volcanic  rocks  in  this  division,  with 
Mr.  J.  S.  Diller  as  assistant.  Capt.  Dutton,  during 
most  of  the  past  season,  was  bu^y  in  the  preparation 
of  his  memoir  on  the  Hawaiian  volcanoes,  which  will 
be  completed  in  time  for  publication  in  the  fourth 
annual  report  of  the  director.  Owing  to  the  as  yet 
incomplete  state  of  the  topographic  work  (which  is 
progressing  satisfactorily  under  the  charge  of  Mr. 
Gilbert  Thompson)  in  northern  California,  the  field 
geologic  work  has  been  confined  mainly  to  prelimi- 
nary reconnoissance  work,  which  has  been  carried  on 
by  Mr.  J.  S.  Diller.  Mr.  Diller  and  his  assistants  took 
the  field  at  Red  Bluff,  Cal.,  early  in  July,  and  imme- 
diately began  work  in  that  vicinity.  The  plain  east  of 
Red  Hluff  is  a  volcanic  conglomerate  of  andcsitic  basal- 
tic fragments  of  tufa.  This  formation  is  apparently  of 
great  extent,  and  reaches  to  the  eastward  for  twenty- 
five  miles.  Late  in  July  the  party  left  Red  Bluflf,  after 
having  made  a  trip  of  six  days*  duration  to  Lassen's 
Peak,  and  proceeded  via  Redding  to  Yrcka.  From 
this  point  the  ascent  of  Mount  Shasta  was  made,  after 
which  tliey  went  to  Linkville.  Ore.,  taking  the  val- 
ley of  the  Klamath  River  to  cross  the  main  plat- 
form of  the  Cascade  Range.  Mr.  Diller  spent  some 
time  in  the  region  of  Mount  Scott  and  Crater  Lake, 
the  geological  features  of  which  he  found  cs|)ecially 
interesting.  A  brief  but  careful  examination  was 
made  of  the  valley  which  the  Klamatli  River  cuts 


across  the  Cascade  Range,  in  onler  to  ascertain  tl 
geologic  structure  of  that  mountain  platform.  Inte 
esting  studies  were  al^o  made  of  the  faults  and  dish 
cations  on  the  eastern  side  of  the  range,  near  Klamat 
Lake.  The  work  thus  detailed  kept  the  party  buf 
during  August;  and  during  September  the  reconnoi 
sance  along  the  eastern  side  of  the  range  was  contii 
ued.  Union  Peak,  Mount  Thielson,  Crescent  ar 
Summit  lakes,  and  Diamond  Peak  were  all  vislte 
From  the  latter  Mr.  Diller  proceeded  to  the  group  < 
volcanic  cones  known  as  the  Three  SiMers,  whe: 
both  Mr.  Diller  and  his  assistant,  Mr.  Hayden,  m 
with  the  accident  already  noted,  which  obliged  the 
to  suspend  work  temporarily.  Later  on,  lioweve 
the  work  was  continued  to  th<*  northward.  An  a 
count  of  the  return  trip  to  Red  Bluff,  tid  the  westci 
side  of  the  Cascade  Range,  has  been  alrea<ly  given 
Science,  The  entire  trip  occupied  a  hundred  ar 
eleven  days,  and  the  distance  travelled  was  twent 
five  hundred  miles.  The  work  d<me  will  be  of  grc 
service  in  the  determination  of  many  of  the  pro 
lems  connected  with  the  range,  and  will  form  an  exc< 
lent  basis  for  future  field-work.  Mr.  Diller  is  <»f  tl 
opinion  that  a  special  study  of  Lassen's  Peak,  if  niai 
before  the  detailed  examination  of  the  Cascade  Ran: 
is  begun,  will  \yc  of  great  service.  He  says,  no  oth 
ancient  volcano  in  the  L^'nited  States  is  known  th 
has  erupted  such  a  variety  of  lavas,  or  placed  the 
in  so  favorable  a  position  for  study  of  their  successio 
as  has  Lassen's  Peak.  The  solfataric  phenomena 
^Bumpass*  Hill,'  and  other  places  in  tlie  vicinity 
Lassen,  arc  much  more  extensive  than  at  any  oth 
point  in  the  Cascade  Range.  The  region  is  also  readi 
accessible.  To  the  northward  and  south wanl,  the 
are  good  exposures  of  the  n)cks  which  form  the  fou 
dation  of  the  Cascade  I^ange,  whereas  north  of  Mou 
Shasta  the  exposures  of  these  rocks  are  limited. 


RECENT  PROCEEDINOS   OF  SCIENTIFIC  SOCIETIES. 


Appalachian  monntaiii-olab,  Boston. 

March  IS.  — The  following  resolution  was  adopted 
by  the  club:  holding  in  liigli  esteem  the  geographical 
labors  of  the  late  Professor  Arnold  Guyot,  be  it  re- 
solved, that  the  Appalachian  mountain  club  is  im- 
pressed with  the  loss  it  is  now  called  to  sustain  in 
the  death  of  an  honored  and  illustrious  member,  and 
that  the  club  receives  with  gratitude  that  rich  store 
of  knowledge  his  researches  have  disclosed  to  those 
who  seek  the  truths  of  nature  among  the  Appalachian 

Mountains. A  paper  on  mountain  adventures  by 

Mr.  Alessandro  di  Placido,  including  a  winter  ascent 
of  Fujiyama,  Japan,  and  one  by  Dr.  S.  Knceland  on 
a  visit  to  the  crater  of  Vesuvius  at  night,  in  April, 

1882,  were  read. Mr.  C.  H.  Ames  described  the 

mountains  around  the  Ktaadn  iron-works  in  Maine. 
This  group  consists  of  thirty-one  peaks,  ranging  in 
height  from  fifteen  hundred  to  four  thousand  feet, 
the  highest  being  White  Cap.     Mr.  Ames  exhibited  a 


beaver-skin,  moose-antlers,  and  a  reindeer^head. — 
Mr.  W.  M.  Davis,  represent  ing  the  U.  S.  geological  si 
vey,  explained  the  proposition  which  the  survey  h 
made  to  this  state  for  the  production  of  a  map,  a 
the  following  resolution  was  passed :  resolvefl,  that  t 
Appalachian  mountain  club,  in  view  of  the  great  i 
sufficiency  of  the  existing  maps  of  Massachuset 
recognizes,  in  the  proposal  recently  made  to  the  leg 
lature  by  the  U.  S.  geologic<al  survey,  an  opportunity 
obtain  a  topographical  map  of  the  state  which  shoe 
not  be  lost,  unless  the  legislature  is  prepared  to  J 
augurate  a  more  thorough  and  expensive  plan. 

Linnamn  aooietj,  Hew  Torib 

March  7.  —  The  following  officers  were  elected  i 
the  ensuing  year:  president,  £.  P.  Bicknell;  ▼!< 
president,  Dr.  A.  K.  Fisher;  recording  secretaiy, 
S.  Foster;  corresponding  secretary  and 
T.  Lawrence. Mr.  E.  P.  Bicknell 
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Unufttlon  of  his  jmjH'n  *  A  fttudy  of  tlie  singing  of  our 
birds/  the  first  Itistalnierit  of  which  has  appeared  in 
The  auk.  The  portion  of  the  paper  read  consisted  of 
im  consideratiou  of  the  arrivul,  departure,  and  »ong 
'  periods,  with  lh<-ir  dunition  and  lapse,  of  tlVirty-eight 
birds.      His  ol>st»rvations  were   made  at  Rlverdaie, 

iK.Y. A  paper   wa5  jiressented   by  Dr.   (l   Hart 

I  Merriati},  gnving  a  life-liistory  of  the  woodclnicli  as 

he  hud  found  it  in  the  Adirondaclc  region;  recording 

Its  cliange  of  abode  from  tlie  inea<iows  to  the  edges 

of  Ihi.'  woods  as  the   iilbernatiog-time  approached, 

\U  we:ilt  a! tempts  at  trce'clinibiiig,  its  almost  total 

I  Abstinence  from  water,  tlie  rare  exercise  of  its  swim- 

ming-(niWJT8,  its  occasional  evidence  of  carnivorous 

iproiHfiksiiifs;  and  closing  with  an  extract  from  llie 

J  laws  of  X«*w  Hampaliire  that  offer  a  bounty  of  ten 

Events  for  oiich  wootlchuck  de>troyed  in   that  stale. 

7Dr.  E,  A,  Means  stated  that  about  two  per  cent  of 

■the  Adirondack   woodchucks   were   melaiitstic* 

iKotes  concerning  a  few  early  spring  birds  were 
raren  liy  Mr,  N.  T.  LawTcnce:  and  Mr,  William 
|t)utcher  ^yoke  of  the  recent  capture  of  a  fine  foraale 
lArchibuteo  lagopus  Sancti-Joliannis   in   black  plu- 

Image  on  Long  Island, Mr.  E.  P,  Bieknetl  men- 

Itioncd  the  blooming  of  thoRfi  early  spring  dowers^ 
I  the  skunk-cabbage  and  the  golden  saxifrage,  at  pres- 
|enl^iltivenlale,  N,Y. 

Olnoinnati  society  of  OAtural  liiatory. 
March  4*  —  Mr.   Charlei  Diiry  read   a  paper  on 
I Nort!i- American  Imrc^,  with  notes  on  the  peculiarities 
I  ftud  distribution  of  all  the  known  species  and  varii-ties. 
I  He  said  that  in  Kansas  and  Colorado  the  common 
I  prairie  hare,  Lepus  campcstris,  U  commonly  lliough 
[ errtinet»usly  called  the  jackass-rabbit.    The  true  jack- 
I rabbit,  L.  callotis,  has  a  more  southern  range,     A 
[»kin  of  a  sjiecimen  sliot  by  Mr.  Dury  in  New  Mexico 
I  WHS  €?xliibited.     He  had  measured  tracks  of  thi-*  bare 
i  which  were  twelve  feet  apart.     Tbe  flesh  of  L.  callo- 
tis Mr.  Dury  found  to  be  very  coarse  and  unpalalable. 
t-Not  so,  bnwever,   that   of  ihe  little  sage   hare,   L. 
iNultalli,  which  wag  very  good,  providing  the  animal 
be  drawn   immediately  after   being   killed.     If   the 
Inte'^tiiie't   are  alloweil  to  remain  for  even  half    an 

'  hour,  thetr  contents  give  tht*  fiesli  a  sagy  flavor. 

I  Prof.  Juscpli  F.  Jame^  read  an  abstract  of  notes  on 
[some  ]dants  of  the  vicinity  of  Cincinnati.     He  ex- 
hlblii'd  a  series  of  specimens  of  Car.iamlne  (Dcntaria) 
Incinlata  and  C.  (Dentaria)  multifida,  wliich  showed 
j  that   the   two  species  could   not  be  s^'paratcd,  and 
[  jhonld  be  included  under  one  sjiecilic  name.  — —  Mr. 
1  Davis  L.  Jamc-*  read  a  notice  of  Mr.  Thonia'*  W. 
iSpurlock,  a  botanist  of  local  reputation, — a  sort  of 
Tanri  Edwards,  who  followed  botanical  pursuits  from 
A  pure  IcH'c  of  them,  and  who,  by  his  liberal  distribu- 
tlan  of  rare  specimens,  and  by  his  simple  and  child- 
like love  for  llowers  and  plants,  had  laid  collectors 
i  under  many  obiigationSp  and  made  his  meinory  dear 
\  Co  Uiem. 

Bogineers'  clabj  PhUadelpliia. 
Mlitrch  L  —  Mr.  Wllliiim  Ludlow  described  tests  of 
[  thB  crush! ng-slrength  of  ice  which  were  made  by  him 
I  In  order  to  learn  approximately  the  strength  retjulred 


for  an  Ice  harlwjTof  iron  screw-piles,  in  mid-channel, 
at  the  liead  of  Delaware  Bay.  Eighteen  pieces  were 
tried  with  government  (esting-inachines  at  Frankford, 
Philadelphia,  and  at  Fort  Tompkins,  Stalen  Island. 
The  specimens  were  careful ly  prepared  six-inch  and 
twelve  inch  cubes,  and  roughly  cut  slabs  about  three 
incheji  thick,  of  different  qualities  and  from  different 
localities.  For  pure  Kennebec  ice  the  lowest  strength 
obt^iined  wns  three  hundred  and  twenty-seven  pounds^ 
and  the  highest  a  thousand  pounds,  per  s«|uare  inch. 
For  inferior  qnulitles  the  Mrengtlia  varied  from  two 
hundred  and  thirty-tive  to  nine  hundred  and  seventeen 
pound-*.  The  higher  results  were  obtained  generally 
when  the  air  temperature  in  tlie  testing-room  was 
from  2{^  to  m^  F.,  as  against  55*=*  to  r;s«»  F.  for  the 
lower  results.    Tlie  pieces  generally  compres*e<l  half 

an  inch  to  an  inch  before  crushing. The  secretary 

exhibitcj  for  Mr.  C.  A-  Ashburner  a  set  of  bltie  prints 
of  some  yet  unpublished  details  of  the  Chicagi>  cable 

railways. The  secretary  presented  a  note,  by  Prof. 

W.  8.  Chaplin,  upon  a  prevalent  error  in  data  given 
for  determining  lln*  true  meridian,  by  ob^servi ng  the 
instant  at  which  Polaris  and  Alioth  come  into  the 
sam<*  vertical,  and  then  following  Polaris  for  a  cfr^tiM 
timr^  at  the  expiration  of  which  it  la  said  to  be  on 
the  meridian,  lie  gives  as  the  true  time  the  follow- 
ing: latitude  40*=,  25  m.  3d  s. ;  latilu/lc  00°.  25m.  24  ». ; 

latitude  60°,  25  in  5  s  ;  latitude  70*=*,  *J4  m.  2U  s. 

Mr.  C.  J.  Quetil  exhibited  models  of  the  wire  truss 

recently  described   by  him. Professor  Miinstield 

Merrhnan  presented  a  statement  of  the  progress  of 
the  triangulatitm  carried  on  in  Pennsylvania  by  the 
U.  S.  coast  and  geodetic  survey. 

Aioademj  of  aiiti^sd  iciflncesi  Philadelphia. 
Feij^  f5.— Dr.  Joseph  Leidy  directed  attention  to 
some  parasitic  worms,  which  included  specimens  of 
supposed  leeches  from  the  mouth  of  tlie  Florida  alli- 
gator. Herod otuH  states  that  the  crocodile  of  the  Nile 
had  the  inside  of  his  mouth  almost  beset  whh  leeches. 
The  truth  of  this  assertion  has  been  confirmed  by 
modern  zorilogiats,  the  species  being  the  Bdella  nib»- 
tlca.  The  Florida  specimens  are,  however,  not  leeches, 
but  pertain  to  a  species  of  Distoma  or  fluke,  appar- 
ently uot  previously  descrihetl,  ftir  which  the  name 
Distoma  oricola  was  proposed.  Of  several  Filariae,  or 
thread- worms  exhibited,  two,  a  female  and  a  male, 
belong  to  the  species  Fllarla  hi>rrida.  The  former  is 
twenty-eight,  and  the  latter  eleven,  inches  long.  They 
were  obtained  from  the  thonix  of  the  Am^'rican  os- 
trich. Other  fipecimens  were  found  in  the  abdomen 
of  the  marsh-owl.  Two  species  of  thread-worm  liave 
been  previously  observeil  in  the  bodies  of  owls,  to 
neither  of  which  the  specimeus  under  examination 
appear  tolwlong.  They  so  closely  acconi»  however, 
with  ihe  descriptions  of  another  species.  Filarla  la- 
blata,  Infesting  the  black  stork  of  Europe  and  narthem 
Africa,  that,  notwithstanding  the  remote  relationship 
in  the  host,  the  speaker  believed  them  to  lieiong  to 

that  species. Dr.  N.  A.  Kandolph  spoke  of  the 

changes  which  occur  in  milk  during  boiling.  Although 
but  little  difference  can  be  detected  by  the  unai*ted 
senses  bctwe»Mi    mw    »nd  boiled    milk,  it  was  well 
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known,  that,  during  the  process  of  boiling,  certain 
gases  are  given  ofif;  and  the  behavior  of  the  fluid 
afterwards,  under  certain  reagents,  is  different  from 
that  in  its  original  state.  If  rennet  be  added  to  boiled 
milk  at  the  temperature  of  the  body,  no  change  occurs 
for  some  hours ;  while,  if  added  to  raw  milk,  coagula- 
tion takes  place  rapidly.  If  diluted  acid  be  added  to 
boiled  milk,  it  produces  immediate  coagulation;  but, 
if  mixed  with  the  raw  fluid,  coagulation  takes  place 
much  less  rapidly.  If  alkali  be  added  to  the  former, 
cream  arises  with  rapidity  and  completeness,  while 
no  marked  change  occurs  when  it  is  added  to  the 
latter.  Observations  made,  of  forty-six  specimens  of 
gastric  contents  obtained  from  six  men  fed  on  milk, 
established  the  fact  that  unboiled  milk  had  slightly 
the  advantage  as  a  nutrient,  being  somewhat  more 
digestible  than  when  boiled.  Peptone  was  found 
to  be  present  at  all  stages  of  digestion.  His  obser- 
vations on  the  effect  of  rennet  confirmed  those  of 
Schreiner,  published  some  time  ago  in  Munich.  — - 
A  communication  was  read  from  Miss  S.  6.  Foulke 
on  the  structure  and  habits  of  Manayunkia  speciosa, 
the  fresh-water  worm  recently  described  by  Professor 
Leidy.  Miss  Foulke  has  had  an  opportunity  of  study- 
ing mature  specimens,  and  has  consequently  been 
able  to  make  important  additions  to  Dr.  Leidy's 
account  of  the  species,  which  was  based  on  young 
specimens. 

NOTES  AND  NEWS. 

A  OKNERAL  meeting  of  the  American  forestry 
congress  will  be  held  at  Washington,  D.C.,  on  May  7. 
Time  and  place  have  been  chosen  contrary  to  prece- 
dent, in  order  to  find  an  opportunity  of  calling 
attention  to  the  society's  active  work,  and  impress- 
ing upon  Congress,  then  assembled,  the  needs  and 
requirements  of  forestry  In  this  country.  It  is  there- 
fore desirable  that  such  meeting  should  be  well  at- 
tended; and  no  individual  efforts  should  be  spared 
by  the  members  and  friends  of  this  association  to 
make  the  same  particularly  interesting  and  effective. 
The  following  subjects  have  been  selected  as  leading 
topics  of  discussion,  referees  having  been  appointed 
to  prepare  papers  in  regard  to  them:  Value  of  Ameri- 
can timber-lands;  Management  of  timber-lands  and 
timber  in  Canada,  and  legislation  thereon;  Value 
and  management  of  government  timber-lands;  Best 
method  of  planting  trees  on  unoccupied  government 
lands;  Influence  of  forests  on  climate  and  health; 
Insects  injurious  to  trees,  causes  and  dangers  of  their 
excessive  multiplication,  and  how  to  meet  them  in 
their  wholesale  ravages;  Growing  forests  from  seed 
by  farmers;  Preservation  of  forests  on  head  waters  of 
streams;  l*lanting  of  trees  by  railroad  companies; 
Irrigation  in  connection  with  tree-planting;  Experi- 
ment-stations and  forest-schools;  How  can  we  best 
promote  the  interest  in,  and  knowledge  of,  forestry 
among  all  classes  of  this  country  ? 

—  The  yearly  meeting  of  the  Russian  geograph- 
ical society  was,  as  usual,  largely  taken  up  by 
the  report  of  the  secretary  about  the  yearly  work. 
Nothing  of  special  interest,  not  yet  known,  was  in- 


cluded. In  the  yearly  award  of  the  medals  whicl 
followed,  the  greatest  gift  of  the  society,  the  Con 
stantine  medal,  was  given  to  N.  A.  Sewertzow,  thi 
celebrated  zoolojsist  and  explorer  of  central  Asia,  foi 
his  lifelong  work.  The  great  gold  medals  of  the  sec 
tious  of  ethnography  and  statistics  were  not  awardec 
this  time.  The  liiitke  medal  was  given  to  H.  A.  Wile 
for  meteorological  works.  Four  gold  medals  and  t 
considerable  number  of  silver  and  bronze  ones  wen 
also  awarded. 

At  the  February  meeting  of  the  society  a  com 
munication  was  received  from  Bukharow^  Russia] 
consul  at  Hammcrfest,  Norway,  about  his  extensive 
travels  in  the  Lapland  peninsula  in  the  fall  of  1883 
The  fourth  number  of  the  society's  Izviestiya  has  beei 
issued.  It  contains,  besides  matter  mentioned  here 
Konshin^s  account  of  the  Kaj'a-Eum  sands  in  centra 
Asia,  and  Vasenew^s  travels  into  western  Mongolia. 

—  At  a  meeting  of  railroad  engineers  in  Moscow  ii 
December,  IS&J,  the  establishment  of  meteorologica 
stations  at  the  railroad-stations,  and  of  weather-tele 
grams  sent  by  the  railway-wires  to  Moscow,  so  as  t< 
be  able  to  get  information  about  the  state  of  th< 
weather,  and  predictions  of  events  of  interest  t 
railroads  (as  snow-storms,  heavy  rains,  and  suddei 
thaws),  was  proposed.  A  meeting  of  the  railroai 
boards,  held  soon  after,  agreed  to  this  proposal;  am 
so  it  is  to  be  hoped  Russia  may  soon  have  a  system  o 
observations  by  properly  paid  and  controlled  men 
instead  of  relying  entirely,  as  now,  on  unpaid  am 
voluntary  observers. 

—  A  call  has  been  issued  for  a  meeting  of  inventor 
and  persons  interested  in  the  perpetuation  of  th' 
present  system  of  U.S.  patent-laws,  to  be  held  a 
Music  Hall,  Cincinnati,  March  25,  20,  and  27.  Th 
call  is  signed  by  gentlemen  from  twenty  states,  an( 
delegates  are  expected  from  thirty-two  states.  Ai 
rangements  are  being  perfected  for  a  probable  attend 
ance  of  three  thousand. 

The  first  object  of  this  meeting  is  to  effect  a  pei 
manent  organization  for  the  purpose  of  protectin 
the  rights  of  inventors  and  patentees.  Over  two  huu 
dred  and  fifty  thousand  patents  have  been  issued  b 
the  United  States,  from  which  it  is  clear  that  ver 
large  interests  are  at  stake  in  any  changes  of  the  pal 
ent-laws  such  as  are  now  pending  before  Congress 
Twenty-eight  bills  have  been  introduced  in  the  prei 
ent  Congress,  which  interfere  more  or  less  directl; 
with  patents  or  their  owners,  and  diminish  in  one  wa 
or  another  the  protection  afforded  to  inventors.  On 
bill  provides  that  no  damages  can  be  recovered  fo 
infringements  prior  to  written  notice  served  on  th 
infringed  by  the  patentee,  thus  rewarding  the  secre 
manufacture  of  patented  articles.  Another  bill  is  U 
prevent  the  recovery  of  damages  in  cases  where  th 
amount  involved  is  less  than  tw^enty  dollars;  and  an 
other  bill  fixes  this  amount  at  fifty  dollars. 

—  On  the  11th  of  February  died  John  Hutton  Bal 
four,  for  many  years  professor  of  botany  in  the  UnJ 
versity  of  Edinburgh,  director  of  the  Royal  bottal 
garden,  and  Queen's  botanist  for  Scotland.  .  Hie  «i 
bom  in  that  city  on  the  15th  of  September,  1806^  Ml 
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haii  iherwfore  aUalned  a  good  old  age.  About  four 
years  ago,  in  failing  bcattb,  he  resi^^ied  hh  official 
positions,  but  afterwards  recovered  bis  vigor,  so  that 
be  migbt  have  been  expected  to  see  bis  university 
fairly  entered  upon  its  fourtb  cciitur>%  The  end  of 
ihte  excellent  man  came  suddenly,  —  we  believe^  in 
the  same  week  in  wbicb  his  son,  Isaac  Bayley  BaU 
four,  was  elected  professor  of  botany  at  Oxford,  The 
elder  Balfour  was  eminent  only  aa  a  teacher  of  bot- 
»ny»  in  which  ire  had  groat  success,  and  in  the  devel- 
opment and  adniinialralion  of  ibe  admirable  garden 
and  arboretum  of  the  Scottish  capital. 

—  A  **  general  geologic  map  of  the  area  explored 
and  mapped  by  Dr*  F.  V.  llayden,  and  the  surveys 
under  his  charge,  1861*  lo  188f>,**  forms  No.  11,  of  the 
8«Hes  aernnipauylng  the  twelfth  and  final  report  of 
the  geological  survey  fif  ibe  territories.  This  map 
was  not  mentioned  in  onr  notice  of  the  retort 
{Science^  No.  51),  as  It  was  omitted  in  the  earlier 
distributed  volumes;  but  it  h  of  especial  value  in 
presenting  a  general  review,  that  ia  nowhere  given 
in  the  reports,  of  what  has  been  accomplished  by  Dr 
Hayden's  parties.  It  includes  all  of  Colorado  and 
Wyoming,  the  greater  part  of  Montana,  and  half  of 
Dakota  and  Nebraska.  It  has  unfortunately  no  topo^ 
graphic  shading;  and  there  is  no  distinction  made  in 
the  coloring  of  those  parts  that  have  been  exatninud 
with  satisfactory  detail,  and  others  where  infonna- 
tiOD   Is  derived  from  reconnoissance,  or  even  from 

irsay*     Still,  Uie  more  notable  features  of  the  re- 

'gion  are  well  shown, —  the  broad  monotony  of  the 
plains,  the  Inconstant  variety  of  the  irregular  moun- 
tain uplifts,  the  long-continued  paleozoic  and  nie!«o- 
solc  conformity,  and  the  absence  or  insignilicant 
representation  of  tlie  Iievonian  in  the  Rocky  Moun- 
tains prop«*r,  and  the  unconformable  overlap  of  the 
tertiary.  Of  more  local  peculiarity,  there  may  be 
mentioned  the  isolated  uplift  of  the  Black  Hills,  here 
well  shown  in  iu  relation  to  ihe  ranges  farther  west; 
the  abrupt  change  from  a  norib  and  south  to  an  east 
and  west  trend  in  the  Laramie  range;  the  appearance 
ol  nsJTow  and  parallel  Great  Basin  ranges  at  the 
western  margin  of  Wyoming;  and  the  cre-scentic  form 
of  the  Big  Horn  range.  Concerning  tliis  la^t  and  the 
more  northern  part  of  the  map,  further  exploration 
may  require  considerable  changes. 

—  Mr.  Paul  Bert  read  to  the  Paris  academy,  at  a 
Ttceni  meeting,  the  latest  results  of  his  researches 
hito  the  effects  of  anaesthetics.  H«i  believes  thiit  the 
HM^  of  chloroform  in  surgical  cases,  where  the  patient 
suffers  from  weakness  i»f  the  heart,  may  be  made 
comparatively^  if  not  entirely,  safe,  Mn  Bert  Is  of 
opinion  lliat  the  quantily  of  an  nnae.^thutic  Is  less 
Importani  to  observe  than  the  ten-ion  of  the  vaiwr 
inhaled,  and  tlxe  projK>rlion  of  air  with  which  it  is 
mixed.  He  hju»  constriicted  nu  apparatus  wilb  which 
lie  admin i*tef*  a  proportion  of  eight  grams  of  chloro- 
form to  a  hundii^d  litres  of  air.  Experiments  which 
lie  has  made  witl;  this  have  shown,  that  not  only 
b  a  taving  of  ehlorofonn  effected,  but  the  danger 
b  eonslderahly  lessened.  The  pulse  of  the  patient 
inhaling  the  mixture  is  calm,  and  the  temperature  of 
the  tiody  is  not  nentdbly  lowered;  while  tn  only  four 


cases  out  of  twenty-two  was  the  slightest  ap|>earmnce 

of  nausea  produced. 

To  this  proposition  of  Bert's,  Gossclin  objected 
tliat  the  use  of  a  cumbersome  piece  of  apparatus,  In 
place  of  the  convenient  sponge  or  bandkercbief,  ought 
to  iH3  eoiisidered;  and  tiiat  by  Bert's  nielltod  a  unl* 
form  atnount  of  chloroform  must  needa  be  .adminis- 
tered to  uU  patients^  regardless  nf  their  suscepllbtllty 
to  its  effects. 

Bert  rejoittedf  that  with  the  sponge  there  was  great 
danger  of  exeee^Ung  the  safe  tension  of  the  vapor* 
His  experiments  with  dogs  showed,  that,  wilh  six 
grams  of  chloroform  to  a  hundred  litres  of  uir,  a  dog 
eonid  be  rendered  in^senslbfe;  with  ten  grams,  the 
iiisensibilUy  comes  on  in  a  few  minuteSt  and  can  bo 
allowed  to  continue  for  an  hour  and  a  half  with 
safety;  while,  with  twenty-four  grams*  the  dog  was 
dead  iu  forty-five  minutes. 

—  The  petroleum  imlustry  of  Baku  st ill  continues 
lo  all  ract  atten  I  ion.  Messrs.  UobeK  whose  work  tliere 
has  been  of  such  Importance  to  the  development  of 
the  trade,  bave  published  a  pHUiphlet  on  tbe  capabili- 
ties of  the  province^  and  the  commerce  of  the  Black 
Sea ;  while  a  book  is  aiinounced  in  the  literary  jour- 
nals, dealing  with  the  working  of  petroleum  since 
classical  times.  The  title  is  *Petrolia;*  and  it  is  by 
Mr.  Charles  Marvin,  of  Khiva  fame. 

—  The  Centralblatt  fur  textil  induittrie  recently 
published  an  arlicle  on  the  increase  in  manufactur- 
ing industry  in  Livonia,  Estlionia,  Courland,  and  the 
Polish  provinces  of  Riis»ia*  The  first  ibree  pmv- 
inces  contain  I, .321)  factories,  tlie  annual  production 
of  which  now  represents  a  total  value  of  more  than 
£12,OC)0,000,  this  sum  being  nearly  double  the  amount 
for  lS7:i.  In  Courland  the  main  industry  ts  the  dis- 
tillation of  spirits,  which  in  18S:i  attained  a  vjilueof 
nearly  £1,000,OOIX  The  development  of  Polish  indus- 
try took  place,  for  the  most  part,  during  tbe  years 
1877-80.  In  the  year  1881  Poland  contained  19,000 
factories,  which  produced  wares  of  the  total  value  of 
about  £';50,000,t¥)(i.  The  greatest  progress  has  been  In 
the  textile  industries.  One  factor  in  the  industrial 
activity  of  Poland  has  been  the  steady  demand  for 
yarn  from  factories  in  the  interior  of  Kussiia.  The 
cotton  Industry  is  the  most  imporlant:  in  1881  it 
employeil  about  20,000  work-people,  its  out-turn  rep- 
resenting a  value  of  £.%fJOO,00(i.  Next  comes  the 
woollen  Industry,  with  15,tHX)  work-i)eop!e,  and  a  yearly 
production  of  £S,5CK),000  in  value.  In  the  linen  branch 
ID.OSXI  work-people  are  engaged,  and  the  production 
represents  about  £1,000,000  per  annum.  The  raw 
material  is.  for  the  most  part,  obtained  from  the  Inte- 
rior of  Russia,  only  a  small  quantily  being  imported. 
Moscow.  Dharknff,  and  8t.  Petersburg  are  the  prin- 
cipal markets. 

—  The  Enrfinen  states  that  the  world's  average 
product  of  sulphur  is  about  280,000  tons,  of  an  svenige 
value  of  10S».2O  lire  per  ton  =  30.7I»iJ,000  lire,  or  over 
£1,200,000  steriing.  Of  this  total,  Sicily  produces 
242.000  tons.  There  is  an  export  duty  of  11  lire  per 
ton  on  sulphur,  and  the  average  export  is  2tt|,000 
tons.     The  Sicilian  sulphur  la  mostly  <?xport©d  raw, 
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fin  it  roiiH'M  from  tlu;  kiln*.  Ir  ji  -if  !*▼»=■  r.  vi.ii ::.♦«. 
th«'  v:iliirN  varying  from  101  to  ll.i  .:.-•  p»»r  'on- 
Kxrrpl  ill  lh«*  lH*tter-worke<l  •vjif.ire.*  :i;e  ••'p.in:.i.n 
of  the  nulpiiur  from  the  earths  in  wliioh  i:  :<«  •:r,r.Li:3rHi 
is  Btill  conducted  in  Sirily  by  m*?ani  of  %..r4j  -^ru- 
ciironi).  wlilrli  do  not  require  any  aiMi*i'.r^  f-:»-i.  a: 
which  entail  the  consumption  and  loss  of  ai>i  n:  .n". 
third  of  ilio  Mulphiir  itself.  Ab«.ut  IS.iM-  har:«;3  ir» 
employed  in  the  Sirilian  'soifare/  of  wiiom  ihoac 
14,000  work  in  the  interior  of  the  rair.e:*,  ir.oi niin:r 
those  employed  in  the  transport  of  rhe  iin*  'o  :ii« 
surface.  The  sulphur  in  many  niinf*s  is  ?t.ll  carnal 
to  the  surface  on  the  backs  of  Injys  i:ai!**d  "  .Mr;.*!."  >f 
whom  there  are  about  :»,500. 

—  Prof.  F.  H.  Snow  write*  to  thi?  T  ■. -i'«  i'i'*j 
capital  as  follows :  — 

The  climate  of  ea>teni  Kansas  is  i-ot  '.\it  •rilm.i:** 
of  western  Kansas.  Any  discussion  ff  :hs  <:ibje«.*c 
will  be  entirely  inadequate  whi«:h  f.i:l3  :o  r»f«.'02n ize 
the  fact  that  Kansas  is  meteorolojiioally  J:v:.ie»l  into 
two  distinct  n\^ions,  separated  fn>m  each  --rLrr  iyan 
intermediate  aiva,  wluwe  climate  exhili:*  x  ^Jilual 
transition  between  the  eastern  and  ibn  wr'svm  ser- 
tionM.  The  inclusion  of  two  such  widely  d  :T•:^ria;: 
nj^ions  in  one  civil  commonwealih  h:iii  iw  disailran- 
ta^es  as  well  as  its  advantages.  The  strikin-^  jJap- 
tability  of  western  Kansas  to  >u>tain  the  immense 
cattle  interests  of  that  section  adiis  an  important 
foment  of  prosperity  to  the  state:  but  the  fact  ibat 
thousands  of  new-iN.»mers.  from  ignorance  of  the 
climate,  have  attempted  to  intrinluce  onliiiary  aari- 
rultural  operations  U[M>n  the  so-calleti  'plains.'  and 
have  dl-aT^trously  failed  in  the  attempt,  has  puwetl 
an  undeserved  sli«;n)a  iii>on  the  good  name  of  Kans^is 
in  many  far  dii^tant  communities,  and  has  u^|^•u^>t- 
/•dl>  v»niewhat  retarded  immigration  during  the  past 
irw  y<-ar-t.  It  U  time  for  the  gen»*nil  rec«'gr.iti.»r.  of 
rb*'  f.'w:t,  tliat,  i-xcejit  in  the  exceeiliiigly  limited 
ar'-.i  wlH-rr  irrigation  is  possible,  the  western  thinl 
t,i  K;tii«ias  i«»  beyoml  the  limit  of  sui'ies-^tiil  agrioul- 
fup",  Vi-t  tbis  portion  of  Kansas,  upon  the  basis 
/,f  nw.  individual  to  each  ten  arn^s,  has  the  capacity 
f/,  /»,Mtiiiuou«»ly  sustain  an  aggregate  of  nearly  two 
mill  ion  Inad  of  cattle.  The  last  biennal  rejKirt  of 
lb'-  Slat«-  b<»ard  of  agriculture  represents  the  total 
number  of  rattle  in  the  entire  state  as  less  than  one 
;ihd  a  balf  niiili'iiis.  which  is  consitlerably  below  the 
niiiiibiT  \\bi<h  migbt  be  supporte<l  by  the  western 
Miiid  of  Ibe  state  alone. 

The  average-  <lirertion  of  the  winds  in  eastern 
Kan^as  is  from  the  scnitb-west.  The  average  velocity 
/»f  tlw  wind  at  liawM'uce  is  a  little  mt>re  than  fifteen 
M\*\  a  balf  inibH  an  li«»ur.  This  is  >utlioicntIy  high 
fo  ftsiiHl  malt-rially  ibe  proper  venlilalion  of  our 
bous*-<  anil  niir  clothing,  but  does  not  justify  the 
mninion  expression  in  other  parts  of  the  country, 
thai  IIh-  Kaiisan  lives  in  a  continual  gale.  For  the 
nakc  "f  conipaiiNon,  it  may  be  mentioned  that  the 
iivenige  hourly  vebMiity  of  the  wind  in  Philadelphia 
in  eleven,  at  Toronto  nine  miles,  and  at  Liverpool 
thirteen  miles.  The  greale>t  velocity  recorded  at 
Lawrence  was  at  the  rate  of  eighty  niibs  per  hour, 
from  ;J.J»  to  :).4:»  a.m.,  April  18,  bS80.     The  average 


ananai  •ilstir.ce  r ravel leil  by  the  wind  at  Lawrence 
is  a  .ii:Ie  m<>re  than  a  hundreti  and  thirty-eight  thou- 
sand mii«*?«.  March  and  April  are  the  two  windiest 
months,  the  velocity  rising  to  nearly  twenty  miles 
an  hour.  J'lly  ar.  i  Auzast  are  the  two  calmest 
mi>QrIi-.  The  rare  «ubsiding  to  les«  than  twelve  miles 
an  hour. 

—  The  Caiiftilitin  n'ltnnilUt,  which  was  di«continued 
last  Juri»»,  has  re-appeareil  a*  the  Canadian  record  qf 
Tfitftral  hiJttr.nj  au'i  'i^.^'U^'jif,  published  by  the  natural 
history  •«:<iety  •■f  Montreal.  The  former  journal  was 
pnbLL^hed  f'-r  the  society  by  Messrs.  Dawson  Brothers. 
We  rejTet  the  unnecessary  change  of  title,  when  the 
scf^f'e  of  the  j.)umal  is  precisely  the  same  as  before, 
and  it  Domains  the  orzan  «>f  the  same  society. 

—  The  belief  of  the  Hawaiians,  that  the  Achatinel- 
lae  emit  musical  sounds,  is  an  old  one  :  and  these 
pn^tty  little  mollu«ks  were  sometimes  called  'singing- 
snails.'  The  Rev.  II.  G.  Barnacle.  M.A.,  of  the 
Transit  of  Venus  expe«lition  in  1874,  heard  the 
music,  whicli  lie  compares  to  the  sound  of  many  aco- 
lian  har^s.  Hitherto  the  native  story  has  not  found 
credence  among  conchob .gists;  but  this  gentleman 
succet'ded  in  determining  that  the  sound  was  due  to 
the  friction  of  the  shells  upon  the  bark  of  the  trees, 
over  wliich  they  are  dragged  by  their  inhabitants. 
As  mi>st  of  the  species  are  arboreal,  and  they  exist 
in  millions,  it  is  conceivable  that  the  sound  should 
be  distinctly  audible:  yet  that  it  should  be  in  any  way 
musical  is  singular. 

—  Miss  Fannie  M.  Hele  has  recently  observed  the 
effect  of  fiXHl  on  a  lemon-colored  variety  of  Helix 
aspersa.  A  diet  of  lettuce  n'duce*!  them  to  a  dirty- 
brown  yellow;  and  themorelettucegiventothem,  the 
darker  and  dingier  the  color  of  the  shell  became.  A 
reversed  specimen  was  bred  from,  in  the  hope  of  secur- 
ing additional  specimens  of  this  rare  variety;  but  to 
no  purjK)se:  the  e'.:us,  when  hatched,  produced  only 
nonual  individuals. 

—  During  the  past  year,  four  new  additions  were 
made  to  the  group  of  small  planets  between  Mars 
and  .Tupiter.  making  the  number  two  hundred  and 
thirty-five  in  all.  N't».  i*3*J,  named  Russia,  was  discov- 
ered the  :ilst  of  January.  l.'^'>.  by  Palisa,  at  Vienna: 
its  niaiznitude  i^  the  twelfth,  and  the  elements  of 
its  orbit  exhibit  no  peculiarities.  Xo.  2:W,  not  yet 
named,  was  discovered  by  Borelly,  at  Marseilles:  its 
magnitmle  is  the  eleventh,  and  the  elements  of  its 
orbit  are  as  yet  uiuldenuined.  Xo.  '2:5-1,  named  Bar- 
bara, was  discovered  the  Pith  of  August,  18S3,  by 
Peters,  at  Clintiiu:  its  magnitude  is  the  ninth,  and 
the  elrnienis  of  its  orbit  exhibit  no  peculiarities. 
Xo.  2;Jo,  named  Carolina,  was  discovered  the  21st  of 
Xovember,  lvS8.>,  by  Palisa,  at  Vienna:  its  magni- 
tude is  the  twelfth,  and  the  elements  of  its  orbit  are 
as  yet  undetermined.  The  twelve  snjall  planets  im- 
mediately preceding  the  above  have  received  names 
as  folbiws:  — 

2-JO,  Stephania.  224,  Oceana.  228,  Agathe. 

221,  Eos.  22."),  Ilenrieita.  220,  Adelinda. 

222,  Lucia.  22(1,  Weringia.  230,  AthamanUs. 
22:).  Rosa.  227,  Philosophia.  231,  VindoboiM. 
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COMMENT  AND  CRITICISM. 

The  University  of  l^klinbargh  is  making 
arrangements  to  celebrate,  on  the  seventeenth 
day  of  April  next,  the  three  hundredth  anni- 
versary of  its  foundation,  by  an  academic 
assembly,  to  which  the  chief  institutions  of 
learning  throughout  the  world  are  invited. 
Several  American  colleges  are  to  be  repre- 
sented. With  reference  to  this  tercentenary. 
Sir  Alexander  Grant,  the  principal,  has  just 
published  two  stout  octavo  volumes,  in  which 
*  The  stor}'  of  the  Universit}*  of  Edinburgh  '  is 
elaborately  told.  The  volumes  are  rich  in 
iUnstrations  of  all  the  concurrent  influences 
which  have  given  renown  to  the  youngest  and 
strongest  of  the  Scotch  institutions.  The  rise 
of  each  important  department  of  instruction  is 
told,  and  the  lives  of  all  the  more  distinguished 
professors  are  briefl}'  given. 

Among  the  natural  sciences,  mo<licine  has 
been  the  one  most  encouraged  in  Edinburgh, 
although  it  must  be  remembered  that  much  of 
the  medical  reputation  of  the  city  is  due  to  the 
peculiar  arrangements  by  which  medical  men 
not  connected  with  the  university  ^ive  in- 
stmction,  and  prei)are  young  men  for  medical 
gradaation.  '  Extra-mural '  instruction  is  the 
term  employed.  Nevertheless,  the  roll  of  uni- 
Tersity  professors  includes  the  name  of  Charles 
Bell,  of  whom  the  stor>'  is  told,  that,  when  he 
Tinted  the  class-room  of  Houx  in  Paris,  Koux 
dismissed  the  class,  saying, '  Sufllcient,  gentle- 
men: yoa  have  seen  Charles  Bell.'  Another 
nniversity  professor  was  Sir  James  Y.  Sim|>- 
80n,  whose  bold  introduction  of  chlorofonn  as 
ID  anaesthetic  is  world-renowned.  When  a 
Scotchman  was  presented  at  the  court  of 
Denmark,  the  king  said,  ^  You  come  from  Edin- 
boigh?  Ah !  Sir  Simpson  was  of  FMinburgh.' 
Simpson  himself  said  he  was  more  interested 
iro.io.~-i8M. 


in  having  delivered  a  woman  without  pain 
than  in  having  been  made  ph3'sician  to  the 
queen.  At  an  earlier  date  the  fame  of  Wil- 
liam Cullen  was  wide-spread.  Among  the 
teachers  of  non-medical  sciences,  the  names 
of  Black,  John  Play  fair,  Robert  Jameson, 
David  Brewster,  Edwanl  Forbes,  James  D. 
Forbes,  and  Wy  ville  Thomson  are  those  which 
come  first  to  mind  ;  while  in  mental  and  moral 
science  the  Scotch  philosophers,  Dugald  Stew- 
art, Thomas  Brown,  and  Sir  William  Hamil- 
ton, are  not  likel}*  to  be  forgotten.  It  sounds 
strange  enough  in  these  days  to  read  that 
Thomas  Carlyle  thought  himself  ill-used  be- 
cause he  could  not  get  the  appointment  of 
practical  astronomy  and  astronomer  royal  in 
1834.  Instead  came  Thomas  Henderson,  who 
won  renown  as  '  the  first  discoverer  of  our  dis- 
tance from  a  fixed  star.'  We  do  not  name 
an}'  of  the  living  professors,  and  we  pass 
without  mention  nmny  famous  men  who  are 
gone ;  but  what  we  have  said  suggests  the 
doctrine,  which  cannot  too  often  be  repeated 
in  this  country,  that  the  standing  of  a 
university  (lc|x?nds  u^x^n  illustrious  teachers. 
The  world  of  scholars,  no  longer  united  under 
the  sovereignty'  of  tlie  pojie,  hut  loyal  to  X\\v 
higher  sovereignty  of  truth,  will  with  one 
accord  extend  its  congratulations  to  the  great 
modern  foundation  of  Scotch  learning,  and 
will  rejoice  that  in  its  three-hundredth  year  it 
has  reached  its  greatest  numerical  expansion, 
with  increasing  devotion  to  all  that  is  noble  in 
science  and  education. 

Tub  re|>orts  of  the  I'.  S.  signal-office  show 
that  there  were  at  Cincinnati,  during  last  Feb- 
ruary, four  clear  days,  three  fair  days,  one 
cloud}-,  and  ttcenty-one  on  which  rain  or  snow 
fell ;  and  that  the  total  precipitation  was  8.87 
inches.  The  following  figures  give  the  precij)- 
itation  in  inches  during  Februarj*  of  each  year 
since  1870:  1871,  2.27;  1872,  1.67;  1«7;J. 
3.76;    1874.  .5.91:    lM7.*i.    1.83:   1876.   2.1»2 : 
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1877,  .67;  1878,  2.83;  1879,  2.22;  1880, 
4.50;  1881,  4.95;  1882,  7.04;  1883,  8.22; 
1884,  8.87.  We  hazard  nothing  in  asserting, 
that  it  docs  not  lie  witiiin  human  ability*  to 
arrest  such  mighty  storms  as  occurred  in  1883 
and  1884 :  and  it  may  fairly  be  questioned 
whether  the  ingenuity  of  man  can  devise  means 
to  prevent  the  wide-spread  and  destructive 
floods  whicli  must  follow  such  a  volume  of  wat^r 
as  then  fell ;  whether  an}'  extension  of  forests, 
or  system  of  catch-basins  or  reservoirs,  could 
possibly  retain  or  mitigate  to  an}'  considerable 
extent  such  general  and  overwhelming  floods. 
A  system  of  artificial  lakes  might  indeed  be  at 
such  times  a  serious  element  of  danger;  for,  if 
one  of  them  should  break  its  restraining  banks, 
its  accumulated  waters  would  be  likely  to  carry 
away  others,  and  then  tlie  waters,  suddenly  let 
loose,  would  do  damage  of  which  we  have  had 
a  few  frightful  examples  on  a  small  scale. 


The  demands  of  progressive  agriculture  for 
a  more  substantial  scientific  basis  are  just  now 
beginning  to  find  definite  expression  in  the  Do- 
minion of  Canada.  From  the  known  attitude 
of  certain  members  of  the  government,  from 
the  recent  examination  of  experts  before  a  spe- 
cial House  committee  at  Ottawa,  and  from  the 
general  expressions  of  those  who  have  a  direct 
interest  in  the  question,  it  is  apparent  that  a 
keen  sense  of  the  utility  of  experiment-sta- 
tions is  now  developing  a  movement,  which,  it 
is  to  be  hoped,  will  secure  for  the  Dominion  one 
or  more  much-needed  stations,  founded  ujDon 
the  European  idea  of  their  utility  from  a  scien- 
tific stand-point,  and  from  that  of  the  practical 
application  of  acquired  results. 


This  season  promises  to  be  one  of  unusual 
activity  in  the  observation  and  study  of  torna- 
does. In  response  to  an  invitation  from  the 
signal-service,  a  considerable  number  of  tor- 
nado reporters  is  secured  ;  and  the  first  fruit  of 
their  labors  has  just  appeared  with  most  praise- 
worthy promptness  in  the  form  of  a  set  of  four 
preliminary -charts  illustrating  the  recent  nu- 
merous and  destructive  tornadoes  in  the  south- 
ern states  on  Feb.  19.     Further  investigation  is 


needed  before  a  final  account  of  these  terrible 
storms  is  prepared ;  but  it  is  shown  by  these 
charts,  that  over  fifty  tracks  of  tornado-action 
have  been  reported  for  Feb.  19,  between  seven 
in  the  morning  and  midnight,  all  occurring 
within  a  cyclonic  area,  and  from  three  to  seven 
hundred  miles  south-south-east  of  the  centre  of 
low  pressure.  As  the  broad  cyclone  moved  for- 
ward, its  centre  passing  from  Illinois  to  Lake 
Huron,  the  tornado  district  on  its  southern 
edge  had  a  similar  advance  across  the  south- 
ern states.  The  cyclone  was  peculiar  in  show- 
ing a  long,  trough-like  barometric  depression, 
and  in  presenting  notably  strong  contrasts  of 
temperature  between  its  south-eastern  and 
north-western  sides.  The  tornadoes  were  all 
developed  within  the  district  occupied  by  warm 
southerly  winds,  somewhat  in  advance  of  the 
cold  north-westerly  winds;  but  they  moved, 
without  exception,  in  a  north-easterly  direc- 
tion. Their  destructive  action  was  most  se- 
vere in  eastern  Alabama,  northern  Georgia, 
and  centrally  across  the  Carolinas.  Rough 
estimates  place  the  value  of  property  destroyed 
at  between  three  and  four  million  dollars ;  the 
loss  of  life,  at  about  one  thousand  ;  the  wound- 
ed, at  more  than  double  that  number;  while 
the  homeless  and  destitute  people  are  report- 
ed to  count  from  flfteen  to  twenty  thousand, 
many  of  whom  are  in  a  starving  condition. 
About  ten  thousand  buildings  are  said  to  be 
destroyed,  and  domestic  animals  were  killed 
in  great  numbers.  It  hardly  need  be  urged, 
that  the  ix>ssibility  of  giving  some  warning  of 
immediate  danger  before  such  storms  warrants 
the  fullest  and  most  careful  investigation  of 
all  their  attendant  conditions. 


In  preparation  for  this  work,  the  ^  tornado 
circulars,'  issued  by  the  signal-service  to  pro- 
mote the  accumulation  of  record  and  statistics 
of  these  destructive  storms,  have  now  reached 
the  number  of  twenty.  The  most  considerable 
of  the  later  ones  is  No.  16,  which  contains^  in 
all,  two  hundred  and  three  questions  or  dlrso* 
tions  designed  to  aid  in  the  precise  descriptioD 
of  tornadoes  and  the  conditions  of  their  fom^ 
tion :  these  are  aiTanged  under  several  hi 
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ings,  a^liiresscd  to  obseiTtTs  on  the  iramedinle 
track,  or  more  than  ten  miles  from  it;  and,  if 
carefully  read,  they  will  serve  as  good  train- 
ing for  those  who  desire  to  take  part  in  the 
investigation  of  these  most  disastrous  tipset- 
tings  of  the  atmosphere.  Circular  18  relates 
to  ohservatioris  to  be  made  *  concerning  the 
presence  of  electricity  in  tornadoes/  and  asks 
thirty- two  questions  to  this  end.  It  is  to  be 
hojjcd  that  all  pcrdons  living  in  the  tornado 
districts  of  the  country,  and  desiring  to  take 
part  in  the  work  as  volunteer  obaerversi  will 
apply  to  the  chief  signal-officer  for  circulars 
of  instructions. 

it  is  worth  mentioning,  that  the  single  water- 
siK>ut  recorded  ta  the  supplement  to  the  pilot- 
chart  of  the  North  Atlantic  for  March  occurred 
on  Feb.  IIL  eighty  miles  east  of  Charleston, 
where  it  struck  the  schooner  Three  sisters* 
**  carr}iug  away  main  gaff,  mainsail  and  fore* 
nail,  and  flattening  in  the  after-hatches. ' '  This 
18  evidently  connected  with  the  group  of  tor- 
nadoes above  described. 


LETTERS  TO   THE  EDITOR. 

%*  Oorr*9peniUnU  art  rffuttUd  to  t^  tu  hrii/  a*  pottihU* 

Z^w  connectiiig  physical  conatanta. 

It  muy  be  of  iut*5re^t  to  some  of  your  readers  to 
kii*>w  h(*w  tht'  two  foiTnulne  piiUIlahefl  in  the  adver- 
tSsIii;^  column*  fif  S(!ii'ri(n!,  No.  5J,  ran  be  derlvef]  from 
Ihf  iniij;ticf  jc  theory  of  molecular  cpheaion. 

Thi*  work  iictessary  to  8t»par*itc  completely  tbepiir- 
tlcle."*  of  ti  Ixxly  oivu|>yirig  the  unit  of  volume  lau 
e&4lly  be  ca)cubite«1  rf  we  know  the  orighml  attrac- 
tion between  ftver>'  two  pani4!k*fi,  nnd  its  rate  of 
cluinjro  during  expansion.  For  small  mapielized 
Ipbere.^,  this  work  is  oqual  to  tlic  resultant  altraction 
across  the  unit  of  surface.  The  l:itb^r»  moreover,  is 
nrcessariiy  equal  to  the  procure  which  tlie  particles 
keep  up  by  ibeir  incessant  motion;  which,  again^  is 
ehown^  by  a  welKktiown  dynanitcai  theonMn,  to  be 
equal  to  the  continued  prothtct  of  (he  e«>elTlcteuts  of 
expannlori  and  i>f  resilience  an«l  the  absolute  tem- 
peraturt'.  This  product  is  therefore  finally  ibe 
mechanical  fijuivah-nt  of  the  iutunial  latent  heat  of 
the  unit  of  volume  of  a  liquid* 

The  theory  ch»ej  not.  apply  to  such  liquids  as  water. 
In  whii-h,  fti  low  temjicratures,  a  n>olerular re-arrange- 
mont  iB  evklt'utly  going  on ;  but  iji  general,  the  hiplier 

thf- —  iturr,  tlie  more  closely  »s  the  lawfuifilkHl, 

Tl  4of  \hv  atr^ms,  and  liielr  vibration  wlihln 

Ui'  *%  recently  irrated  by  l*rofc>«ior  Eddy  of 

Ciiicinniiti,  produce  in  the  most  unfavorable  cases  a 
vaHntum  of  nbmit  thirty  per  e*mt  from  the  theory  I 
nt  '  Is  too  great  to 

at  i^t  pTfc'ct  when 

tilt- .-»  i     ,..,,,»..,.  ..,  ..*>   .1,.,  i,d.    The  ttverago 

vttluo  of  the  latent  heat  for  ordinary  liquids  may  be 


s^howti  to  be  aboat  13  times  greater  than  for  sample 
fiubstajice^. 

The  molecules  of  all  lifpiids  appear  to  be  very  close 
together,  notwithstanding  i!ie  common  prejudice  thai 
they  arti  far  apart;  and.  taking  into  account  the  com- 
parative shortness  of  their  free  path*  the  coefBcleiit« 
alluded  to  may  be  obtaineci  approximately  by  pro- 
cesses of  ordinary  differentiation,  while  their  rate  of 
change  as  the  temperature  increases  can  be  deter* 
mined  as  accurately  as  by  actual  observation. 

The  latent  heat  is  found  to  vary  inversely,  the  co- 
efficient of  expansion  almost  directly,  as  the*  free  path 
of  the  molecule;  and  their  continued  product  with 
the  moleeular  weight  h  therefore  nearly,  but  not 
quite,  constant.  The  averai^e  value  Is  at)out  eight 
and  a  liaif ;  and  any  slit^ht  variations  fnam  this  average 
are  accounted  for  by  the  complete  formula. 

With  these  hints,  and  rememhrring  that  the  induc- 
tive attraction  between  two  small  magnets  varies  as 
the  seventh  power  of  the  distance  inversely,  while 
their  normal  attraclicm  is  inversely  as  the  fourth, 
any  mathematician  familiur  with  the  principles  of 
physics  may  verify  the  laws  already  enunciated,  and 
deduce  odiers  of  equal  importance  ta  the  same  way, 

The  difference,  for  instance,  between  Die  specific 
heats  in  the  state  of  liquid  and  vapor,  is  evidently  the 
derivative  of  any  true  expression  for  the  latent  heat; 
and  the  critical  temperature  is  found  by  ^^upposing 
the  latent  heat  equal  to  zero.  The  rehitions  Viet  ween 
all  these  quantities  are  represented  with  a  remarkable 
deirree  of  approximation. 

The  magnetic  theory  of  cohesion  promises  to  be,  In 
molecular  physics,  what  the  law  of  univer!*al  f^avita- 
tion  has  proved  to  bo  in  asironomy.  While  carrying 
on  the  development  as  rapidly  as  possible  myself,  I 
would  urti;e  others,  independently,  to  do  the  %ame,  in 
the  beJief  that  this  theory  affords  a  most  magnificent 
field,  both  for  work  and  for  discovery. 

Ha  HOLD  WmTiso, 

Gambridiiti,  March  17. 

Reiica  in  Veutura  coimty,  Cal. 

Rincon  Creek,  fourteen  miles  west  of  San  Buena^ 
Ventura,  Is  the  dividing-line  between  Ventura  and 
Santa  liarbara  counties.  Where  tliis  creek  flow** 
into  tlie  oeeiin,  at  least  a  hundred  acres  are  covered 
with  shells,  bones,  lii*,h' scales,  and  other  kitx-^hen  dtibrU 
of  the  Indians,  who  have  lived  here  frtnn  time  imme- 
morial. Tlie  creek,  which  Is  fed  by  mount ahi  springs* 
afforded  trood  water;  the  ocean  yielded  fish  and  mol- 
lusks;  while  the  foot-htll!*  and  mountains  furnished 
wild  ijanu*.  A  large  variety  of  mollnsks  are  s^till 
found  at  this  point,  and  the  sh*dl-heaps  indicate  their 
great  abundance  in  past  time.  Edible  clama  espe- 
cially abound*'d:  ,ts  Pacbydesmacrii-^satelioides,  Tapes 
slaminea,  T.  dlver^a,  also  Myiilus  callfornianus. 

Eilncon  Point  wa^  doubtless  long  a  favorite  resort 
for  the  early  race  th:it  inhabited  this  coast.  In  one 
spot  I  fouml  human  bimes,  a  few  years  since,  wl4ch 
were  in  a  semi-fos-sil  stale,  Tiicy  had  been  buHed 
on  the  brow  of  a  high  bluff  overlooking  the  sea,  and 
were  about  four  feet  below  the  surface.  One  skull» 
that  of  an  aged  person,  was  perforated  at  the  aijcjr. 
The  perforation  seems  to  havf*  been  miujt^  by  a  sharp 
instrument,  and  some  time  before  drath,  but  for  what 
purpose  it  i-*  dltHcult  to  say.  Itj  another  e^pot  on  the 
mesa,  and  three  hundred  yard^  from  the  ocean,  oc- 
curred a  burial-place  in  which  the  skeletons  were  re- 
duced to  an  impalpable  dust.  In  this  dry  soil  and 
climate  it  must  hivt*  required  centuries  for  th«'m  to 
decay.  In  this  place  I  foun*l  many*  nh*ker>*'  from 
three  Ui  twelve  inches  long,  carved  from  Hafidstone, 
limestone,  etc.    They  were  frctn  three- fourths  of  an 
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Inch  to  an  inch  and  a  half  in  diameter  in  the  middle, 
gradually  sloping  toward  each  end.  There  were  also 
tubes  of  serpentine  six  or  eight  inches  long,  large 
chert  knives,  spear-i»oints,  and  other  things,  all 
buried  about  four  feet  deep.  Between  this  spot  and 
the  ocean  was  another  burial-place,  where,  on  the  side 
of  a  declivity,  many  skeletons  were  found  but  eighteen 
inches  to  two  feet  below  the  surface,  mingled  with 
broken  sandstone  mortars  and  pestles,  spear-points, 
arrow-heads,  etc. 

On  the  east  side  of  the  creek,  between  a  higli  pre- 
cipitous bluff  and  the  ocean,  is  a  three-corner^  tract 
containing  about  ten  acres,  which  is  the  site  of  an  old 
rancheria  or  village.  In  the  midst  of  this  old  town 
site  I  found  a  burial-place  that  indicated  a  somewhat 
more  recent  race  than  the  first  two  mentioned.  Here 
I  exhumed  a  hundred  or  more  skeletons,  and  at  least 
a  ton  of  relics:  consisting  of  mortars  and  pestles  of 
sandstone,  ollas  and  tortilla  stones  of  crystallized  talc, 
pipes  and  bowls  of  serpentine,  spear-points  and  arrow- 
heads of  chert;  also  beads  and  ' charms, '  and  innu- 
merable shell  ornaments. 

Last  month  I  again  visited  this  place,  and  exhumed 
a  few  more  relics.  In  a  spot  about  four  by  eight  feet, 
and  in  the  shape  of  a  parallclograuu  I  found  fifteen 
skeletons.  With  one  of  these  were  three  tubes  about 
three  inches  in  length.  In  shape  they  were  similar 
to  the  *  sinkers'  already  described,  but  with  raised 
l>eads  in  the  middle  and  at  each  end.  These  and 
some  round  beads  were  manufactured  from  seri)en- 
tine.  Beside  the  specimens  mentioned,  were  many 
small  shell  disks  made  from  Olivella  biplicata.  An 
arrow-head  was  found  with  another  skeU'ton.  About 
three  feet  from  the  excavation  described,  I  found 
three  more  skeletons,  one  of  which  was  that  of  a 
child;  and  with  it  occurred  two  stone  tubes  similar  to 
those  above  mentioned,  also  three  round  beads  about 
one  inch  in  diameter.  The  beads  and  tubes  were  of 
terpentine,  containing  seams  of  chrysolite,  and  were 
finely  polished.  With  another  skeleton,  were  five 
arrow-heads  finely  chipped  from  chert.  One  was  a 
beautiful  specimen  with  serrated  edges,  and  a  por- 
tion of  the  asphaltum  with  which  it  was  fastened 
into  the  arrow  still  remained.  With  another,  oc- 
curr(Ml  several  ornaments  manufactured  fn)m  Luca- 
pina  crenulata,  and  also  an  arrow-head.  In  a  spot 
occupying  less  than  fifteen  feet  in  diameter  I  j^x- 
humfd  forty  skeletons,  piled  one  upon  another.  They 
were  buried  face  downward,  and  could  be  counted 
only  by  the  skulls.  Stkphkx  Bowers. 

San  Buenaventura,  Cal. 

The  spirifers  of  the  upper  Devonian. 

In  the  prefatory  letter  of  the  Report  of  progress, 
G.  7,  of  the  Second  geological  survey  of  Pennsylvania, 
certain  statements  are  made  resi)ectinj?  the  association 
and  order  of  some  of  the  fossil  species  of  the  Devo- 
nian rocks  of  New  York,  calling  for  comment. 

It  ifl  stated  on  p.  xx.,  in  regard  to  Spirifera  dis- 
juncta,  S.  mesocostalis,  and  S.  mesostrialis,  that, 
"outside  of  Pennsylvania,  these  three  8j)ecies  ha\-e 
been  found,  (1)  never  in  any  but  Clieniun^  rocks; 
(2)  confined  each  to  its  own  horizon;  and  {'-*)  always 
in  a  fixeil  oider  from  above  downwards  ;*'  and,  on 
p.  xxi.,  that  **l*rofessor  Hall  has  never  seen  any  two 
of  the  three  species  co-existing  in  the  same  stratum; 
.  .  .  that  he  cannot  comprehend  how  S.  dj.  and  S. 
ms.  should  be  found  together"  (as  they  are  reported 
to  occur  on  p.  65  of  the  report). 

Again  (p.  xxii.)  it  is  stated  that  '^Orthis  tulliensis, 
in  bed  41,  §  l:j,  p.  7(S  has  certainly  never  before  been 
^een  in  the  Chemung  200'  above  the  Genesee  (i.e.. 


SCO'  above  the  TuUy  limestone),  nor  in  company  of 
S.  mesocostalis." 

The  report  of  species  in  such  '  uncanonical '  posi- 
tions in  the  strata  is  made  a  reason  for  concluding 
(p.  zxvi.)  that  '*the  startling  fossil  species  of  this 
report  will  therefore  be  regartled  by  the  palaeonto- 
loglcal  reader  as  only  protisionally  verified,** 

While  the  statements  cited  may  express  the  general 
rule  as  to  the  occurrence  of  species  in  New- York 
state,  there  are  8i)ecimens  in  Cornell  university  mu- 
seum which  do  not  bear  out  the  statements. 

In  the  first  place,  the  two  si)ecies  8.  mesostrialis 
and  S.  mesocostalis  are  found  .'issociated  in  the  same 
stratum  at  Ithaca,  N.Y.,  both  in  the  mesostrialis 
zone  and  in  the  mesocostalis  zone.  Several  instances 
can  be  shown  where  they  occur  on  the  same  slab. 

From  a  higher  horizon  in  New- York  state,  and 
from  several  localities,  either  of  these  siiecies  may 
be  found  associated  with  S.  disjuncta;  and  I  have 
obtained  each  of  the  three  8i>ecies  from  the  original 
Chemung  locality  at  Chemung  Narrows. 

In  the  museum  collection,  is  a  small  slab  from  that 
locality,  containing  beautiful  representatives  of  S. 
disjuncta  and  S.  mesostrialis  ;  the  latter  preserving 
'  tlie  fine  radiate  striae,  with  delicate  concentric 
cross-lines '  all  over  the  surface  of  the  shell,  and  with 
*  the  broad  median  fold  without  a  depression,*  which 
are  described  as  distinctive  characters  of  the  species 
(Pal.  N.Y.,  vol.  4,  p.  243). 

The  other  specimen,  only  a  couple  of  inches  dis- 
tant, has  the  characteristic  plications  on  the  median 
fold,  and,  with  a  surface  equally  well  preserved, 
shows  not  the  least  trace  of  radiate  or  concentric 
striae,  unmistakably  indicating  S.  disjuncta. 

From  the  same  locality,  though  not  on  this  indi- 
vidual slab,  are  specimens  of  both  varieties  of  the 
so-called  S.  mesocostalis,  —  the  litrge,  coarse  form 
with  angular  plications  and  reduplicated  fold,  and 
the  more  finely  plicated  form  with  prolonged  liinge- 
line.  which  is  more  characteristic  of  a  lower  horizon. 

These  higher  representatives  of  S.  mesocostalis 
are,  however,  generally  distinguished  from  the  earlier 
representatives  by  a  well-developed  median  septum 
in  the  ventral  valve,  —  a  character  of  which  only  a 
trace  is  seen  in  specimens  from  the  Ithaca  beds, 
reminding  us  of  the  genus  Spiriferina.  The  punctate 
shell-structure  of  that  genus  has  not,  however,  been 
detected  in  any  specimens  thus  far  examined. 

In  regard  to  Orthis  tulliensis,  it  may  5e  said  that 
the  common  Orthis,  occurring  at  the  base  of  the 
Ithaca  fauna,  within  a  few  hundred  feet  of  the  Gen- 
esee shale  (less  than  .500),  at  its  first  appearance  re- 
sembles O.  tulliensis  in  form  and  general  characters; 
though  for  distinction  it  may  be  appropriate  to  call 
it  a  variety  of  (>.  impressa,  since  a  little  higher,  and 
in  the  same  fauna,  the  typical  O.  impressa  appears 
in  abundance. 

Still,  there  are  si>ecimens  in  the  collection  from 
the  lowest  zone  which  it  would  be  difficult  for  any 
one  to  distinguish,  by  macroscopic  or  microscopic 
characters,  from  O.  tulliensis,  occurring,  as  they  do, 
in  a  calcareous  stratum. 

I  have  no  single  slab  containing  this  form  with  S. 
mesocostalis,  but  the  latter  is  found  both  above  and 
below  the  stratum  containing  the  Orthis. 

The  record  of  an  O.  tulliensis  at  200  feet  above 
the  Genesee  shale  in  Pennsylvania  seems,  therefore, 
indicative  of  n  careful  identification  of  the  species 
upon  morphologic  characters  alone,  without  preju- 
dice as  to  its  supposed  horizon  or  range. 

In  regard  to  the  identification  of  these  upper  D^ 
vonian  faunas  of  Columbia  county,  Penn.,  it  maj 
be  said,  that  in  the  association  of  species,  and  ttft 
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relative  order  of  the  Bub-faunas,  the  record  agrees, 
in  general*  with  that  of  the  series  exposed  along  the 
aame  meridian,  farther  north,  in  New-York  state. 
The  principal  difference  which  stril^es  one  familiar 
with  the  New- York  section  b  the  appearance  of  8. 
di^juncta  and  O.  Tioga  lower  down  in  the  faunas  in 
the  southern  sections. 

But  although  heretofore  8^  dlsjuncta  hat  been 
met  with  In  America  only  in  the  middle  and  upper 

f>arta  «if  the  upper  Devonian,  in  Devonshire  we  find 
t  reported  from  the  miditle  Devonian,  witb  coraU  and 
trlloiiites  in  abundance:  and  in  northern  Europe  it 
begins  at  least  as  early  a»  the  ba^se  of  the  upper 
Devonian. 

While  It  Is  beyond  doubt  that  even  in  New- York 
state  the  three  s|)irifer»  mentioned  appear  mingled 
at  TArious  xones  in  iht;  upper  Devonian,  we  do  not 
question  the  fact  tbat  the  periods  of  abundance  for 
each  sf>ecles  are  In  separate  xones,  and  assume  a  reg- 
ular sequence  relative  to  each  niher* 

HisNRY  S.  Williams. 
Oornoll  iinlv«rBlty. 


The  use  of  the  method  of  limits  in  mathemati- 
cal teaotiiiig. 

Rice  and  Johnson's  *  Method  of  rates'  is  especially 
to  be  commended  for  the  scholarly  manner  in  which 
they  developed  the  subject;  but  there  is  the  same 
difficulty  in  the  fundamental  conception  a^  in  the  in- 
finitesimal nietb<^.  One  may  assume  to  understand 
an  expression  with  which  he  is  familiar  until  closely 
questioned.  A  student  learns  to  repeat  with  ease, 
*  Velocity  is  rate  of  motion/  and  tliinkrt  he  un- 
derstand*^  it:  but  I  have  hatl  many  *^uch  a*lc,  *  In  a 
mathematically  fierfect  engine,  does  the  piston  stop 
at  the  end  of  the  stroke  ?  ^  *  Does  it  remain  at  rest  at 
any  time  ? '  *  How  can  it  reverse  it^  motion,  if  it  does 
not  stop?  *  •  How  can  it  cea-te  going  in  one  direction, 
and  move  in  the  opposite  direction^  without  stopping 
between  the  two  motions? '  These  are  critical  ques- 
tlona,  lying  at  the  very  foundation  of  all  chunge  of 
motion.  Does  change  in  the  rate  of  motion  take 
place  at  an  instant,  or  during  an  instant  V 

The  method  of  limits  leads  the  mind  towards  a 
result  the  conclusions  of  which  it  Is  impossible  to 
esca{>e:  ht^nce,  as  a  system  of  philosophy,  it  retains 
'r  strong  bold.  De  Volson  Wo<»i>. 

pbokf  D,  Mnroh  14. 

Rop#a  of  ice. 

On  Saturday,  March  8,  while  traversing  several 
counties  of  southern  Ohio  by  railroad,  I  observed  an 
illustration  of  the  vlscoeity  of  ice,  that  seems  deserv- 
ing of  mention. 

For  a  number  of  hours,  rain  had  lieen  falling,  much 
of  it  freejting  a*  it  fell;  but  through  the  day  tlie  lem* 
perature  rose  slightly*  remaining,  however,  close  to 
the  freexing-nolnt.  All  exposed  objects  were  coated 
with  Ice,  In  particular,  telegraph-wires  and  the 
strands  of  wire  fences  were  heavily  loaded.  In  the 
4hfteru(H>n  the  ice  broke  loose  from  the  wires  at  in- 
numerable points,  hanging  from  tliem  in  depending 
eiir?efl,  the  fixed  pninLs  of  which  were  sometimes  as 
much  a*»  six  or  eight  foet  apart»  and  the  lowest  points 
of  the  curves  from  two  to  twelve  inches  below  the 
wire*.  Occasiooally  the  curves  would  break,  and  the 
ends  of  the  ice  rope»  two  or  tlirce  feet  in  length, 
would  project  tlnu  n^vards  from  the  wires  at  an  angle 
of  forty*flve  dei^re^-s  or  more. 

The  best  examples  were  paseed  without  opportunity 


to  make  examination,  but  all  of  the  facta  were  illua- 
trated  at  the  stations  where  the  train  stopped. 

E.  O, 

niuslve  memory. 

I  merely  intended,  in  my  letter  of  March  7,  to  pre* 
sent  two  of  the  most  prevalent  theories  which  have 
been  advanced  for  these  illusions.  The  *  race  mem- 
ory '  theory,  kindly  brought  out  by  W.  B.  T.,  should 
perhaps  have  been  mentioned^  as  well  as  the  theory 
of  Lewes  and  Kibot,  that  these  deceptions  arise  from 
the  retrojection  or  false  location  of  a  preMent  mental 
Image  as  a  recollection.  The  inheritance  of  the 
actual  cerebral  impreHSionn  of  a  former  generation 
rests  upon  no  scientific  basts.  We  do  inherit  the 
brain  structure,  and,  in  so  far  as  brain  functions  are 
depemleni  upon  structure,  we  may  be  said  to  inherit 
certain  functional  disposition  and  powers;  but  this 
structure,  and  the  iinpn^sslons  made  upon  it  by  sense- 
perception,  are  essentially  different  facts. 

The  correHpond*^nce  invited  should  be  addressed 
to  Princeton,  N.J,^  instead  of  Princeton,  N-Y.,  as 
as  wrongly  given  in  *Sc*>nce,  No.  57. 

HEimY  F.  OSBOBN. 
PrlncMon.  SJ.,  UutehUl. 


Ripple-marks. 

Professor  Wooater's  note  in  No.  57,  on  ripple- 
raarked  limestones  in  Kansas,  recalls  an  observation 
of  my  own  in  Uiah.  In  the  south  part  of  that  terri- 
tory the  Jurasyic  formation  includes  a  sectile  lime- 
stone fifteen  to  twenty  five  feet  in  thickness,  contain- 
ing remains  of  Camptonectes  and  Pentacrinus.  Some 
of' the  surfaces  of  the  layers  exhibit  coarse  ripple^ 
marks,  the  wave-lengrths  ranging  from  six  inches  to 
one  foot.  The  a^nociated  fossils  cannot  be  regarded 
in  this  case  as  indicative  of  quiet  conditions,  for  in 
neighboring:  districts  the  same  forms  are  found  in 
argfllaceous  sandstones.  In  the  sandstones  the  shells 
and  crinold  segments  exhibit  wear  from  roUintr,  but 
in  the  limestone  their  angles  are  unimpaired.  While, 
however,  there  is  no  evidence  in  the  limestone  of 
violence*  there  is  evidence  of  motion.  The  crinoids 
have  not  been  found  entire,  and  all  their  segments 
are  usually  detached.  Moreover,  the  structure  of 
some  of  the  limestone  layers  U  oolitic. 

I  conceive  that  the  association  of  rlpple-marks  with 
shallow  water,  while  usualp  h  not  invariable.  The 
most  important  condition  for  the  formation  of  ripple- 
marks  is  motion ;  and  anything  competent  to  produce 
motion  at  the  bottom  of  deei)  water  may  form  them. 
Wind-waves  on  the  Atlantic  are  said  to  have  brought 
sand  to  the  surface  from  a  depth  of  Ave  hundred  feet, 
and  they  must  be  supposed  to  produce  at  a  still  greater 
depth  the  eentler  agitation  necessary  for  the  lorma- 
Uon  of  ripple-marks. 

The  as!tociation  of  the  Kansas  rlppte-marks  with 
fitie  arglUace^ius  rocks  is  perhaps  unprecedented,  bat 
there  seems  no  tlieoretic  reason  to  regard  it  with  won- 
der. Fine  seiliment  does  not  usually  come  to  rest  In 
spots  where  the  water  is  subject  to  agitation,  but  ex- 
ceptionally it  does;  and  the  centre  of  every  shallow 
pond  with  a  muddy  bottom  affords  an  illustration* 
Some  years  ago  I  observed  ripple-marks  on  a  surface 
of  fine  river-silt  at  the  bottom  of  a  pool  which  had 
communication  with  a  rubbing  river.  The  pulsation 
of  the  torrent  communicated  agitation  to  the  pool, 
but  no  current;  and  I  inferred  that  the  pulsatory  agi- 
tation caused  the  rippling.  The  pool  shared  to  some 
extent  the  muddlneas  of  the  Hver,  and  the  silt  on  ita 
bottom  was  evidently  a  forming  deposit.  Not  far 
away  the  bank  of  the  same  river  exhibited  in  section 
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a  deposit  which  seemed  identical  with  that  forming 
in  the  pooi,  the  ripple-marlu  being  represented  by 
undulations  of  the  laminae.  A  remarkable  feature 
of  the  section  was  the  coincidence  of  the  ripples 
through  a  vertical  space  of  about  eighteen  inches. 
All  the  laminae  were  inflected  in  the  same  way,  so 
that  the  corresponding  parts  of  the  undulations  fell 
in  the  same  verticals,  as  illustrated  in  fig.  1. 

It  occurred  to  me,  that  there  might  be  in  this  fea- 
ture something  analogous  to  the  assumption  of  stable 


Fiu.  1. 

fipires  by  free  particles  on  the  surface  of  a  vibrating 

f>late,  and  that  the  development  of  this  idea  might 
ead  to  a  better  theory  of  the  origin  of  ripple>marks. 
The  common  theory,  which  makes  the  ripple-mark 
the  homologue  of  the  sand-dune,  implies  a  forward 
movement  of  the  ripple  in  the  direction  of  the  water- 
current,  and  is  manifestly  inapplicable  to  the  phe- 
nomenon just  described.  I  am  disposed  to  doubt  its 
applicability  even  to  ripple-marks  produced  by  cur- 
rents; for  there  is  a  certain  class  uf  those,  intimately 
related  to  small  obstructions,  which  are  certainly  as 
stationary  and  constant  as  the  water-waves  on  the 
rapid  of  a  stream. 
The  analogy  of  ripple-marks  to  vibrations  in  elastic 


fully  drawn  from  hand  specimens.  Figs.  2  and  3  are 
the  prevalent  forms.  In  fig.  3  the  crest  is  acute,  and 
the  broadly  curved  trough  is  midway  between  the 
crests.  In  fig.  2  the  crest  and  tnmgh  are  moderately 
acute,  and  the  trough  is  nearer  to  one  crest  than  to 
the  other.  In  fig.  4  the  crest  la  broadly  curved,  and 
the  trough  is  less  so.  In  fig.  o  each  ripple  has  a  sub- 
sidiarv  crest  upon  one  slope.  The  resemblance  of 
this  fast  to  certain  phonographic  cun'es  8ug8:e8t8 
itself  at  once.  In  other  specimens  two  systems  of  rip- 
ples co-exist,  intersecting  at  various 
angles ;  and  the  fact  that  this  relation 
was  observed  repeatedly,  leads  me  to 
think  that  the  two  sets  were  syn- 
chronously formed.  If  synchro- 
nously formed,  there  is  something 
in  their  production  analogous  to  the 
co-existence  of  independent  and  di- 
verse vibrations  in  elastic  bodies. 

I  do  not  venture  to  assert  that  tlie 
correspondences  liere  pointed  out 
are  more  than  superficial  analogies, 
but  they  suggest  a  line  of  investiga- 
tion which  should  be  fruitful.  Such 
investigation  I  had  intended  to 
undertake,  and  the  accompanying 
figures  were  engiaved  in  pursu- 
ance of  this  intention ;  but,  having 
found  my^ielf  for  some  years  unable  to  pursue  the 
subject,  I  despair  of  commanding  the  necessary  time 
and  facilities,  and  avail  myself  of  this  opportunity  to 
communicate  my  observations  to  the  scientific  public, 
in  the  hope  that  they  may  assist  in  the  elucidation  of 
the  subject  by  another.  G.  K.  Gilbert. 

The  '  Batrachichthys.' 

The  publication  of  the  Archhos  do  museu  nacioncU 
of  Brazil  began  in  Kio  de  Janeiro  in  1876.  In  the  sec- 
ond issue,  that  for  the  second  and  third  trimesters  of 
1876,  the  director  of  the  section  of  zoology  and  com- 
parative anatomy  in  the  museum  published  a  descrip- 


Fio.  5.  — Natural  size. 


bodies  is  further  illustrated  by  variations  In  the  forms 
of  the  ripples,  and  by  the  combination  of  sets  of 
ripples.  The  other  figures  show  in  profile  four 
forms  of  ripple  observed  on  upper  surfaces  of  tr lassie 
sandstone  in  south-western  Utah.     They  were  care- 


tion  of  what  he  denominated  *  an  extremely  cnrioas 
little  animal  called  Batrachichthys '  The  author 
evidently  believed  he  had  found  a*  missing  link,'  and, 
a^  it  were,  he  laid  his  prize  at  the  feet  of  Darwin, 
Haeckel,  and  Martius  with  the  greatest  solemnity. 
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AlttiougH  the  naiiie  of  Prof.  C.  F.  Hartt  ut>p<jar8 
as  that  of  one  of  the  editors  of  the  archivu^  at  the 
time  (be  resigned  »horiiy  after  the  publication  of 
this  article),  it  is  due  his  memory  to  say  that  be 
objected  to  the  publicatioD  of  the  article  referred  to, 
and  did  all  in  his  power  to  prevent  it,  well  aware  ilmt 
it  would  hrinv  ridimile  upon  the  editors  and  upon 
the  national  Hraziliaii  nmseiim,  of  which  he  w;is  a 
director.  XulwithstAiidin;!  Prof«?.ssor  Ilarit's  prot- 
estations, the  (lescrlption  appeared,  accompanied  by 
a  plate,  from  which  the  accompanying  figure  is 
copied. 

Jlr,  S.  W.  Garmim  afterwanl*  called  attt^ntion  to 
tUe  abflurdily  of  making  a  new  genus  of  this  animal, 
which  he  shows  to  be  an  undeveloped  form  of  a  spe- 
cie«  of  Pst^Uilis  {American  natuniliMt.  October,  1877). 

More  rect!ntly  this  *  <'Xtremfly  curious  little  animal ' 
has  come  to  the  surfuc-e  a^^aln.  this  time  in  the  Fi-ench 
academy.  Especial  attention  wak  called,  in  that 
iKHly.  to  the  first  volumes  of  the  Bra/Jlian  arehivos: 
mid  this  description  of  *a  curious  batrachian'  was 
sp<jken  of  as   'a  valuable  essay '  and  '  particularly 


of  the  ponds;  and,  when  disturbeil,  they  juni|k  inio  liic 
water.  In  regard  to  the^e  popular  names,  ii  should 
be  remarked,  however*  tlmt  they  an*  loo  general  to 
lead  one  to  suppose  that  they  are  applied  to  thia 
species  of  froj;  alone  throughout  Brazil. 

The  speclmetK'j  collected  by  me  are  now  deposited 
with  Professor  Wilder  at  Cornell  university. 

John  C  Bbannr^b. 

OeuloifteAl  Nurvcy  of  P«iiniyiTiinlii. 
Scran  too,  Pflaa. 


XHE  GREELY  SEARCH, 

The  report  of  the  board  called  to  euimidei* 
the  phuis  of  tho  relief  expeditioti  has  b^en 
printed,  and  \U  princiijal  features  have  been 
made  public  through  tlie  daily  press.  Two  ves- 
sels have  been  purchased  which  there  is  every 
reason  to  believe  are  well  suited  for  thr  work  ; 
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ervlnjj   attention*    (Pa/>.   bc.   monthly,   January, 
^>,  p.  428). 

Agn^eing   with   ProfcsM)r   Iltirtl  in   rcijard    to  its 
being  nothing  more  Ih.iu  an  unusual  tudjiole,  I  waj* 
anxious  to  obtain   sf^ecimens  of   the  animal  in  the 
various  stages  of  its  dev(^lojuncn!»  and  thus  make  an 
ocular  demonsirati* HI  i-f  the  correct nC'^J*  of  our  opin- 
ions. 

My  work  ntHifi  the  Imperial  geological  survey,  and 
Irji        '        ■     '     .  made  it  neeessary  for  cue  to  travel 
ill  lit  of  Brazil,  and  in  sinne  parts  of 

tlu     ^.„-..  ...     ...  public  and  Paraguay;  but  nowhere 

could  1  find  or  hear  of  rtny  such  aniraal  a.-*  that  de- 
scribed  in  the  archivna.  Alonj?  the  Paraf;:uay  River, 
which  I  lraver«it^d  from  it*  mouth  to  its  source,  I 
fna^le es |>eeial  eiTnrt  to  find  it;  for  the  specimen  %ured 
wa«  Kaid  to  havt'  eonie  from  ParaiJiuay.  At  lengthy 
during  ;♦  U'\]*  made  in  1SS2-SJ  to  the  interinr  of  the 
province  of  Pernamhuco  in  Bra;til,  I  was  «<»  forltmale 
as  to  obtain  a  niiniher  of  good  living sp^'cimens;  and 
it  goes  vvllliout  Huylng,  that  they  suhowed  the  IJatra* 
ebichlhyn  l*>  be  a  mere  tadpole.  They  wen*  taken  in 
an  artlllcial  pond  near  the  villagre  of 'Uouito,  towanl 
th»  i  '  ianunry,  18^:?;  behiR  fonud  in  all  stages 
of  nt  from  the  tadpole  to  the  fulb^rown 

fn  li  I  he  very  younjj  tadpole  could  not  be 

ha«  nt  of  the  lateue»<5  <»f  the  season- 

riito  these   hid !«>!♦'*'   ar*»   failed   cacoie*. 
Til  untounn  i  onds,  and 

wii  'ur  in  f»t]>  'iuu?!ly  in- 


and  through  tlic  graeefiil  courte&y  and  geiier- 
OBity  of  the  Britigh  government,  tlie  Alert,  well 
known  as  the  advance  ship  of  the  Xares  ex- 
pedition of  187.>-7G,  has  been  pid  at  the  dis- 
position of  the  Unite<l  Stales,  without  money 
and  without  price,  A  more  timely  and  felici- 
tous service  coidd  hardly  be  rendered  ;  and  the 
jientinient  of  Uie  cotmtr}'  in  i^egard  to  it  is  well 
expressed  in  the  communication  of  the  *Jlst 
ultimo  to  congress  from  the  president  and  sec- 
retary of  state. 

The  ix>8ition  of  affairs  is  almut  as  follows : 
the  Greeiy  party  were  landed  in  August,  1881, 
at  Discovery  Harbor,  with  rations  equivalent 
to  supplies  for  three  years  on  the  iiasis  used  in 
the  U,  S*  army  ;  with  beans,  sugai-,  eoltee* 
canned  goods,  and  antiseorbnties,  not  embraced 
itj  tlie  regular  otlleial  ration,  to  the  extent,  as 
alleged,  of  about  one  year's  additional  pro- 
visions. Beside  this.  Lieut.  Greeiy  reported 
that  about  three  mi'nths'  supplies  of  fresh 
mnsk-ox  meat  had  Ixeu  killed  before  the  de- 
paiiure  of  the  returning  vessel.  It  must  be 
remembered,  howevi-r,  that  the  demand  of  hu- 
man nature  for  food  in  these  regions  is  greater 
than  in  more  temperate  climates  ;  and  the  extra 
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supplies  above  mentioned  would  probably  be 
consumed,  together  with  the  regular  ration, 
instead  of  serving  to  extend  it  over  a  longer 
period.  There  is  every  reason  for  believing 
that  the  supply  of  fresh  meat  or  game  at  the 
station  is  extremel}'  precarious,  accessible  only 
during  a  few  summer  months,  and  perhaps 
practically  absent  in  certain  years.  There  is 
therefore  reason  to  suppose  that  the  supplies 
of  the  expedition  will  be  entirely  exhausted  by 
the  beginning  of  next  winter. 

On  the  failure  to  reach  the  party  in  1882, 
it  maj'  be  .supposed  that  every  care  would  be 
taken  by  its  commander  to  economize  supplies 
for  the  retreat  last  fall.  This  could  not  be 
carried  very  far ;  because  the  stamina  of  the 
men,  already  weakened  by  two  years  of  arctic 
exposure,  would  not  bear  an}-  great  reduction 
of  the  ration.  It  is  probable  that  Greely  would 
have  learned  b}'  the  second  summer,  that  delaj'- 
ing  until  September  might  prove  fatal  to  his 
plan  of  retreat.  He  probabl}'  started  south, 
if  at  all,  in  July  or  August,  1883.  We  assume 
that  the  party  were  living  and  in  reasonably 
good  health  at  that  time. 

The  distance  from  Discovery  Bay  to  Cape 
Sabine  (see  map)  is  about  two  hundred  and 
fifty  miles.  The  shore  is  bold  and  precipitous ; 
the  northern  half  compact,  and  almost  without 
inlets  or  bays  ;  and  the  usual  ice-foot  along  the 
rocky  walls  of  Kenned}'  Channel  is,  on  this  side, 
liable  to  be  much  broken  by  the  grinding  of 
floes  against  it.  In  this  stretch  of  coast  there 
are  three  caches  of  provisions .  The  first,  at 
Carl  Ritt^r  Bay,  seventy-five  miles  south  from 
Lady  Franklin  Bay,  contains  two  hundred  and 
twenty-five  rations,  deposited  by  Greel}'  him- 
self in  1881,  and  sufiScient  to  sustain  his  party 
for  nine  days.  Sixty-two  miles  farther  south, 
at  Cape  Collinson,  are  ten  da^'s*  provisions, 
left  b}'  Nares  in  1875.  Fift}"  miles  farther 
south,  at  Cape  Ilawkes,  is  a  cache  of  unknown 
extent,  but  which  Greely  thought,  in  1881, 
would  subsist  his  party  for  two  months.  These, 
however,  were  partly  in  bad  condition  in  1881, 
and  probably  still  worse  in  1883. 

Of  the  dogs  taken  by  Greely,  only  eleven 
survived  until  the  date  of  his  last  report,  a 
number  hardly  more  than  sufiScient  to  haul 
their  own  food  from  Lad}'  Franklin  Bay  to 
Cape  Sabine.  It  may  be  assumed  that  any 
attempt  of  the  Greely  party  to  retreat  by  means 
of  sledges  alone,  would  be  unsuccessful  and 
disastrous.  If  attempted,  it  probably  would 
result  in  a  return  to  their  old  quarters  later  in 
w^ason,  as  their  only  safety  for  the  winter, 
ing  over  the  hummocks  of  Kennedy  Chan- 
id  Kane  Basin  is  terrible  work,  and  not 


to  be  compared  with  that  done  on  open  field- 
ice,  like  that  of  the  sea  north  of  Robeson 
Channel,  or  that  crossed  by  Anjou,  Wrangell, 
and  De  Long. 

The  practicability  of  a  successful  retreat  to 
Cape  Sabine,  we  believe,  depended  entirely 
upon  whether  the  party  were  able  to  use  their 
boats,  and  avail  themselves  occasionally  of 
their  sledges  to  make  portages  over  ice  isth- 
muses in  their  way.  They  were  furnished  with 
boats  prepared  especially  for  the  purpose,  be- 
sides a  steam-launch,  for  which  an  abundant 
supply  of  coal  might  be  procured  from  the  coal 
strata  near  the  station. 

It  is  improbable,  unless  continuous  water 
communication  happened  to  favor  them,  that 
the  party  could  transport  their  eflfects  and  rec- 
ords, together  with  a  year's  provisions  for  all 
hands.  They  could  hardly  take,  in  the  four 
boats,  more  than  eight  tons  besides  themselves, 
and  probably  not  more  than  six  tons  if  any 
coal  was  carried  in  the  launch.  A  year's  pro- 
visions for  all  hands  would  weigh  over  fourteen 
tons.  It  would  be  necessary,  therefore,  for 
them  to  rely  upon  the  stores  they  expected  the 
relief-ship  to  cache  on  the  east  side  of  Grin- 
nell  Land  in  1882,  and  upon  the  other  caches 
already  mentioned,  to  supply  the  deficiencies 
of  their  means  of  transportation. 

It  is  highly  probable,  also,  if  the  strength 
of  the  party  had  in  any  way  become  seriously 
impaired,  that  they  would  find  it  necessary 
(failing  continuous  land-water  along  the  Grin- 
nell  Land  coast)  to  abandon  all  but  two  of 
their  boats,  and  as  much  of  every  thing  else 
as  they  dared,  to  get  through  to  the  southern 
entrance  of  Kane  Basin.  Whether,  if  arrived 
at  Cape  Sabine,  the  caches  there  would  suflSce 
to  pass  them  safely  through  the  winter,  does 
not  seem  to  be  certain  from  the  rather  confused 
statements  in  regard  to  it.  It  is  also  possible 
(as  happened  to  the  English  on  some  occa- 
sions) that  the  condition  of  the  ice  alongshore 
might  be  such  that  the  caches  at  Carl  Ritter 
Bay  or  Cape  Collinson,  or  both,  might  be  inac- 
cessible from  the  water. 

We  may  conclude  from  the  above  facts  and 
assumptions,  that  (1°)  if  the  Greely  party  were 
able  to  use  their  boats,  and  reached  Cape  Sa- 
bine safely  last  fall,  the  probability  of  finding 
them  there  at  open  water  is  reasonably  good  ; 
(2°)  if  they  were  not  able  to  use  their  boats, 
they  either  wintered  at  the  station  (in  which 
case  they  are  probably  in  fair  condition,  but  will 
be  reached  with  diflBculty,  and  must  be  reached 
within  the  year  to  save  them) ,  or  they  made  an 
attempt  to  sledge  southward  to  Cape  Sabine- 
and  can  hardly  have  escaped  serious  diaai 
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tcr ;  (3^)  if  llie}'  reached  Cape  Sabhie,  they  arc 
there  at  present,  unless  forced  to  attempt  the 
transit  of  Smith  Sound,  —  a  task  fraught  with 
such  difficultj  that  it  ma}*  well  be  doubted  if 
Ihey  could  accomplish  it.  If  accomplished, 
the  absence  of  provisions  expected  to  be  found 
there  would  prove  a  grievous  disappointuvent^ 
and  possibly  the  cause  of  disaster.  But  we 
think  the  prospect  of  the  party,  as  a  whole, 
reach! ug  the  eastern  Bide  of  Smith  Sound,  to 
be  ahnost  uu worthy  of  serious  consideration, 
were  it  not  that  in  matters  like  this  nothing  is 
nnworlhy  of  consideration. 

Tlie  report  of  the  board  is  sound  and  judi- 
cious, and  was  doubtless  founded  in  great  part 
upon  the  wise  coinjsel  of  men  like  Narcs  and 
Schwatka,  which  is  appended.  It  recommends 
«  bounty  to  lie  offered  for  the  recovery  of  the 
party,  if  north  of  Cape  York,  as  urged  in  this 
Journal  and  hy  various  competent  arctic  ex- 
perts among  those  consulted. 

Since  then  the  secretaries  of  the  navy  and 
war  depai'tments  have  united  in  a  letter  to 
Congress,  whifh  \s  loo  himentably  absurd  to  he 
any  tiling  but  comic.  It  has  been  well  an- 
swered by  Mr.  (ieurge  Ken  nan  in  the  New 
York  herald  of  March  UK  Tlial  those  poor, 
dear^  stupid  sealers  and  w^halers  might  get 
themselves  into  trouble  by  rushing  in  where  the 
navy  is  so  much  better  fitted  to  tread,  is  essen- 
tially the  reason  offered  by  these  landsmen  as 
proof  of  the  in  advisability  of  a  reward.  The 
common  sense  of  mankind  will  put  a  right 
value  on  such  a  plea.  The  necessity  for  com- 
petent ice- navigators  is  sufliciently  evident  to 
any  one,  and  is  recognized  by  the  board  in  its 
report.  The  necessity  «>f  leaving  the  ice  navi- 
gation absolutely  to  their  judgment  is  hinteti 
at  by  Sfhwatka  in  his  letter  to  the  board,  and 
much  more  fully  developed  bv  him  in  an  inter- 
view published  in  the  San,  Francisco  post  of 
March  1,  Upon  this  much  depends,  as  the 
experience  of  the  Troteus  in  1X83  gives  evi- 
dence. 

The  plans  of  the  expedition  are  not  yet  fully 
matui^d^  or  at  least  not  olllcially  made  public. 
It  is  stated  that  tlie  Hear  will  sail,  about  April 
25,  to  St.  Johns,  Newfoundland,  to  coal,  tnke 
dogs  on  board,  and  proceed  at  the  earliest 
[K>ssible  mennent  to  Disco  and  Upernavik, 
which  it  is  hoped  will  be  reached  about  the  third 
week  in  May.  The  Thetis  will  follow  from 
New  York  about  May  1,  coaling  at  St*  Johns, 
and  convoying  a  coal-etcaracr  to  Upernavik  ; 
when  all  three  will  proceed  toward  Capo  York 
and  Littleton  Lnland,  or  Port  Foulke,  opening 
communication  with  the  Eskimo  at  the  earlicflt 
opiK>rtunity. 


The  Alert  should  arrive  at  Ui>ernavik  by 
June  1,  and  proceed  during  the  month  toward 
Littleton  Island  with  the  intention  of  provid- 
ing a  station  to  fall  back  upon  for  the  crews 
of  the  two  advance  vessels,  and  later  to  send 
a  8ledgc-part3"  along  the  east  coast  of  Smith 
Sound  as  far  as  the  Humboldt  glacier.  This 
duty  completed  b}'  Sept.  1,  and  the  advance 
vessels  not  having  been  heard  from,  the  Alert 
should  return  to  St.  Johns  with  her  report. 

The  programme  for  the  Alert  is  open  to  se- 
vere criticism.  It  cannot  be  too  often  repeated, 
that  nearly  all  the  chances  arc  against  au}"  of 
the  Greely  party  having  reached  the  east  side 
of  Smith  Sound,  unless  from  Cape  Isabella. 
The  relief-vessels  must  follow  the  land-water 
on  the  Grinnell  Land  shore,  to  make  northward 
progress.  If  they  come  to  grief,  they  will  have 
to  retreat  b}-  that  shore ;  and  for  them,  as  for 
the  Greely  party,  a  station  on  the  Greenland 
side  will  be  of  no  use,  beside  adding  greatly  to 
tlieir  perils  —  unless  Smith  Sound  is  navigable 
iov  small  l>oats,  which  is  hardly  to  be  expect- 
ed, late  enough  for  a  party  wrecked  north  of 
latitude  7*J°  30'  to  reach  the  Greenland  side. 
The  sledge-party  along  the  Greenland  shore 
wmH  be  useful  only  as  a  training  in  sledging 
for  tlie  youngsters.  Here  it  ma^^  be  observed 
that  the  re[>ort  of  the  board  cx)ntain8  a  draw- 
ing of  a  new  kind  of  sledge  most  ingeniously 
contrived  to  be  worthless  in  the  arctic  regions. 
It  weighs  two  hundred  pounds,  and  contains 
bolts,  bars,  rivets,  and  varieties  of  metal, — 
enough  to  delight  a  locksmith,  and,  at  arctic 
temperatures,  keep  him  more  than  busy  mend- 
ing the  breaks,  and  the  surgeon  as  much  so 
alleviating  the  blisters,  which  would  rise  wher- 
ever bare  skin  touched  it. 

It  is  understood  that  the  expedition  is  to 
be  commanded  by  Commander  Winfield  S. 
Schley,  who  will  take  charge  of  the  Thetis, 
with  Lieut,  Uriel  Sebree  as  executive  officer, 
Lieuts.  Emory  Taunt  and  S.  C.  Lemlsy, 
Ensign  Harlow,  Chief-engineer  Melville,  atnl 
Passed  assistant  surgeon  Green.  The  ollicers 
of  the  Bear  will  be  Lieut.  W.  H.  Emory 
(commander),  Lieuts*  Colwell  and  Reynolds, 
Ensign  Usher,  Engineer  Jolm  Lowe,  and  Dr. 
Ames.  The  Alert  will  be  coumianded  by  Com- 
mander George  W.  Coffin,  assisted  by  Lieut. 
Chnrles  J.  Badger  and  others  not  vet  named. 
It  is,  of  course,  possible  that  changes  in  these 
details  m^iy  occur  at  any  time  before  the  expe- 
dition departs.  No  opportunities  are  to  be 
afforded  for  scientific  observations  not  inevi- 
table to  the  voyage — -unless,  perhaps,  on  the 
Alert,  which  returns  to  civilization. 

That  th«*  i^vnciliftDt^.  hi  sfitti'  iif  crudities  of 
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conception  and  inexperienced  personnel^  will 
do  good  work,  we  have  no  doubt ;  for  it  is  the 
saving  grace  of  our  American  navy,  that  its 
officers  are  apt  in  utilizing  brief  experience, 
fertile  in  expedients,  and  bold  in  execution  of 
a  task  before  them. 


THE  GREAT  VIENNA  TELESCOPEA 

Among  the  instruments  which  I  have  exam- 
ined, that  to  which  most  interest  now  attaches 
is  the  great  telescope  recentl}'  completed  for 
the  Imperial  observatory  at  Vienna  by  Howard 
Grubb  of  Dublin.  It  is  the  largest  refracting 
telescope  in  actual  use  at  the  present  time,  being 
of  one  inch  greater  aperture  than  that  of  the 
Naval  observatory  at  Washington.  The  con- 
tract was  made  with  Mr.  Grubb  iu  1875 ;  but, 
owing  to  difficulties  in  procuring  glass  disks 
of  the  necessary  size  and  purity,  it  was  not 
completed  until  1881 .  Further  delays  occurred 
iu  mounting,  so  that  it  was  scarcely  ready  for 
actual  work  at  the  time  of  my  visit  in  April 
last.  I  made  as  critical  and  careful  examina- 
tion of  its  working  as  was  possible  during  tlie 
unfavorable  weather  which  prevailed  at  Vienna 
at  that  time.  My  examination  was  principally 
iu  the  nature  of  a  comparison  of  its  working 
with  that  of  the  Washington  telescope. 

General  character  of  mounting,  —  In  its 
main  features  the  telescope  is  mounted  on  the 
same  general  principle  with  that  at  Washing- 
ton. Both  of  these  instruments  are  counter- 
l)uised  on  the  German  plan.  The  tubes  of 
both  are  of  steel.  The  rapid  motion  iu  decli- 
nation is  by  means  of  a  rope  attiiched  to  the 
two  ends  of  the  tube,  and  that  in  right  ascen- 
sion by  a  system  of  wheel- work.  The  clock- 
work is  in  the  pier  below  the  instrument.  The 
leading  points  of  difference  are,  that  the  mount- 
ing of  the  Vienna  telescope  is  much  larger, 
stronger,  and  heavier  in  all  its  parts  ;  that  the 
contrivances  for  making  use  of  it  are  more 
numerous ;  that  an  elaborate  system  of  fric- 
tion-rollers in  declination  is  provided,  the 
Washington  telescope  having  none ;  and  that 
a  more  convenient  sj^stem  of  illuminating  the 
field  and  the  divisions  on  the  several  circles 
has  been  adopted. 

Ease  of  motion.  —  In  moving  the  Vienna 
telescope,  one  is  at  first  struck  with  the  fact 
that  mere  weight  is  a  serious  drawback ;  but 
when  the  motion  is  once  commenced,  the  move- 
ment in  right  ascension  is  almost  as  easy  as 
in  the  Washington  telescope.     It  is,  however, 

'  KxtnieJ  from  a  report  to  the  uccrelary  of  the  nuvy  on  rt'cent 
imprcivcments  in  astronomical  in«trnment«,  by  Simon    Nbw- 


very  different  in  declination.  For  reasons 
which  neither  Dr.  Weiss  nor  mj'self  were  able 
to  perceive,  the  friction-rollers  seemed  to  be  of 
no  benefit  in  easing  the  motion  in  declination, 
which  was  much  more  difficult  than  in  the 
Washington  telescope,  and,  in  fact,  quite  a 
task  upon  the  strength  of  the  observer  at  the 
ej'e-piece.  The  quick  motion  for  setting  in 
right  ascension  is  made  below  the  end  of  the 
polar  axis  by  turning  a  steel  steering-wheel. 
This  appliance  is  in  every  wa}*  inferior  to  the 
system  at  Washington,  where  the  same  motion 
is  effected  hy  an  endless  rope  hung  over  a 
grooved  wheel,  which  the  observer  turns  hand 
over  hand.  B}'  this  motion  the  obser^'er  at 
the  Washington  telescope  can  make  the  re- 
quired motion  without  taking  his  eyes  from  the 
telescope  or  the  vernier,  and  withont  giving 
any  thought  to  the  motion  of  his  hands.  But 
the  handles  of  the  steering-wheel  are  much 
less  convenient  to  take  hold  of  than  a  rope ; 
and,  if  the  motion  is  at  all  rapid,  the  operator 
must  be  on  the  alert  lest  the  steel  handles 
strike  his  knuckles  in  the  attempt  to  take  hold 
of  them  without  looking.  The  necessit}-  of 
care  in  this  respect  makes  the  motion  slow  and 
laborious. 

Clock-motion,  — On  the  S3'stem  of  the  Messrs. . 
Clark,  applied  in  the  Washington  telescope,  the 
screw  which  turns  the  sector  does  not  take  hold 
of  the  circumference  of  the  latter  directly,  but 
geai*s  into  a  complete  wheel,  the  axis  of  which 
is  connected  with  the  arc  of  the  sector  by  a 
pair  of  brass  or  steel  bands.  B\'  this  arrange- 
ment the  toothed  wheel  makes  a  nearly  com- 
plete revolution  while  the  sector  is  moving 
through  its  arc ;  and  the  effect  of  the  small 
unavoidable  irregularities  in  the  working  of  the 
screw  is  diminished  in  the  ratio  of  the  arc  of 
the  sector  to  the  circumference  of  the  wheel. 
Whatever  advantages  this  arrangement  may 
have  in  small  instruments,  I  think  that  in  large 
ones  they  are  more  than  counterbalanced  by 
the  evils  arising  from  the  elasticity  of  the  band, 
combined  with  the  changes  of  friction,  the 
action  of  the  wind,  and  other  forces  acting 
to  vary  the  uniform  motion  of  the  telescope. 
Owing  to  this  elasticity,  the  effect  of  the  wind 
or  of  any  slight  pressure  by  the  observer  on 
the  eye- piece  is  many  times  greater  in  the 
Washington  than  in  the  Vienna  instrument. 
But  it  did  not  appear  to  me  that  the  firmness 
of  the  connection  in  the  latter  instrument  be- 
tween the  support  of  the  turning-screw  and  the 
tube  of  the  telescope  was  as  great  as  supposed 
by  those  who  lay  stress  on  large  and  stable 
mountings.  I  found  that,  b^-  a  simple  pressor' 
of  the  thumb-nail  upon  the  ej'e-piece  of  tl 
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Vienna  telescope,  the  pointing  in  right  ascen- 
sion could  be  changed  by  a  number  of  seconds, 
so  as  to  throw  an  object  entirely  awa}'  from 
the  wire.  The  main  question  is,  however,  the 
steadiness  of  motion  when  no  pressure  what- 
ever is  applied  by  the  observer  or  the  wind ; 
and,  so  far,  I  have  found  no  large  telescope 
which  is  entirely  satisfactory.  The  Vienna 
telescope  was  not  supplied  with  a  micrometer 
at  the  time  of  m}'  examination,  so  that  I  could 
not  test  its  motion  as  thoroughl}'  as  I  wished  to ; 
but,  by  bringing  the  planet  Uranus  in  the  edge 
of  the  field,  I  found  that  there  was  constantly 
an  irregular  movement  in  right  ascension,  the 
amount  of  which  I  estimated  as  between  one 
and  two  seconds  of  arc.  This  movement  had 
no  regular  pdriod,  and  therefore  did  not  seem 
to  be  connected  with  an}"  defect  in  the  figure 
or  motion  of  the  screw.  Its  inegular  period, 
if  I  may  use  the  term,  varied  from  the  small- 
est appreciable  amount  to  two  or  three  seconds 
of  time.  Its  most  probable  cause  seemed  to 
be  tlie  irregular  friction  of  the  motion  in  right 
ascension,  and  especially  of  the  friction-rollers, 
by  which  the  polar  axis  is  supported  at  its 
lower  end.  A  similar  irregularity-  is  noticed 
in  the  Washington  telescope ;  but  I  think  it 
is  decidedl}'  less  than  in  the  Vienna  one, 
provided  that  no  strong  wind  is  blowing  on 
the  instrument. 

Arrangement  of  sector.  —  In  Mr.  Grubb's 
large  telescope  an  attempt  is  made  to  give 
greater  stability  to  the  screw  by  having  its 
axis  immovabl}'  fixed  to  supports  in  the  massive 
base  of  the  telescope,  which  renders  it  inca- 
pable of  any  motion  except  that  of  turning. 
The  screw  cannot,  therefore,  be  unlocked  from 
the  sector,  as  in  tlie  instruments  by  other 
makers.  When  the  sector  reaches  the  end  of 
its  motion,  it  is  to  be  turned  back  by  giving  a 
rapid  backward  motion  to  the  screw  itself,  for 
which  special  apparatus  is  provided.  From 
what  I  have  alread}'  said,  I  am  of  opinion  that 
this  arrangement  offers  no  advantage  to  com- 
pensate for  the  trouble  which  it  causes  the 
observer. 

Slow  motion, — The  slow  motion  in  right 
ascension  in  the  Vienna  telescope  is  endless. 
Instead  of  being  confined  between  narrow  limits, 
as  in  that  at  Washington.  This  is  a  decided 
improvement,  saving  the  observer  much  loss 
of  time  from  the  motion  running  out. 

Illumination,  —  The  apparatus  for  illumi- 
nating the  field  of  the  micrometer  was  not  in 
perfect  order  at  the  time  of  my  visit,  so  that 
I  need  not  report  upon  it  in  this  connection. 
It  is  in  its  general  character  similar  to  the 
system   adopted  by  the  Messi*8.  Hepsold,  of 


which  I  shall  speak  hereafter.  The  illumina- 
tion of  the  divisions  of  both  circles  leaves 
nothing  to  be  desired. 

Minor  points,  —  In  the  preceding  I  have 
indicated  what  may  be  considered  fundamental 
points  affecting  the  use  of  the  instrument. 
There  are,  however,  several  minor  points 
which  are  of  almost  equal  importance,  so  far 
as  the  practical  use  of  the  instrument  is  con- 
cerned. As  the  instrument  now  stands,  the 
drawback  which  strikes  me  most  was  the 
absence  of  any  rough  setting,  either  in  right 
ascension  or  declination,  and  the  impossibility 
of  seeing,  even  approximately,  the  pointing 
in  declination,  except  when  tlie  observer  is  at 
the  ej'e-piece.  This,  when  combined  with  the 
great  force  necessarj-  to  move  the  telescope  in 
declination,  makes  its  pointing  a  difficult  and 
troublesome  operation.  The  observer  must 
first  set  the  telescope  b}'  pure  guess-work.  He 
has  then  to  mount  to  the  eye- piece,  wherever 
it  may  be,  look  into  the  microscope,  and  note 
the  reading  of  the  circle.  He  has  then  to  with- 
draw his  e3'e,  and,  b}'  considerable  muscular 
exertion,  to  make  another  guess,  which  he  can 
test  by  again  reading  the  circle.  Thus  the 
pointing  is  to  be  made  b}'  a  series  of  trials, 
which  are  so  troublesome  that  I  found  the 
observers  were  in  the  habit  of  mounting  to  the 
top  of  the  clyinder  in  the  dome,  and  finding 
the  pointing  in  declination  by  moving  the 
telescope  around  the  horizon. 

I  remark,  in  this  connection,  that  the  Wash- 
ington telescope  has  a  coarse  setting,  which 
the  observer  can  read  from  any  point  below  the 
telescope  with  the  aid  of  an  opera-glass. 

Objective, — The  proper  figuring  of  a  great 
objective  so  as  to  give  the  best  possible  image 
of  a  celestial  object  is  justly  considered  the 
most  difficult  task  in  the  construction  of  a  large 
telescope  :  especial  interest,  therefore,  attaches 
to  Mr.  Grubb's  success  with  the  objective.  The 
atmospheric  conditions  were  ver\'  unfavorable 
to  the  finest  tests,  but  I  succeeded  in  making 
such  examination  as  the  circumstances  admit- 
ted on  three  evenings.  On  the  first  trial  the 
image  was  found  to  be  distorted,  owing  to  want 
of  adjustment  of  the  glass  itself.  This  was 
soon  corrected  bj-  Director  Weiss.  On  the 
second  trial  I  found  a  well-marked  spherical 
aberration,  which  seemed,  however,  to  be  very 
regular  from  centre  to  circumference.  But 
there  had  been  a  fall  of  temperature,  and  the 
dome  had  been  opened  but  a  short  time, — 
circumstances  under  which  the  Washington 
telescope  always  exhibited  the  same  phenom- 
enon. On  the  third  evening  the  dome  had 
been  opened  long  enough  to  nearly  equalise 
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the  tern  pern  tn  res.  So  far  as  I  could  Judge, 
the  chnmeter  of  the  image  was  perfect,  there 
being  no  appearance  of  those  riogs  of  differ- 
ent focal  lengths  which  are  commonly  seen  in 
large  objectives.  As  I  had  not  used  a  large 
telescope  for  sonjc  eight  years,  I  could  not  feel 
that  my  judgment  was  an  entirely  critical  one; 
but  I  am  persuaded,  tliat,  if  any  defects  exist, 
they  arc  so  minute  as  not  to  interfere  in  the 
slightest  with  the  finest  perfurmance  of  the  in- 
strument. 

I  have  been  led  by  the  examination  above 
described,  combined  with  some  experience  in 
the  use  of  the  Washington  telescope,  to  some 
conclusions  respecting  the  most  appropriate 
features  in  the  mounting  of  on  instrument  of 
the  largest  size.  They  may  here  be  enumer- 
ated for  the  consideration  of  those  engaged  in 
constructions  of  this  kind, 

1 .  I  think,  that,  in  order  to  secure  the  neees- 
Bary  stiffness  with  tJie  least  weight,  the  axes 
should  be  hollow.  The  material  can  then  be 
made  comparatively  thin.  It  is  true  that  the 
greater  the  friction,  the  larger  the  axis ;  but 
the  mass  of  metal  in  the  interior  of  the  axis 
contributes  so  little  to  its  stiffness  that  the  ex- 
ternal (lianieter  will  have  to  be  increased  very 
little  to  secure  the  same  stiffness  with  the  hol- 
low axis  as  with  the  solid  one. 

2.  It  is  not  worth  while  to  supply  the  dec- 
Unation-axis  with  friction- rollers,  unless  exper- 
iment and  research  shall  show  that  the}'  can  be 
made  more  effective  than  they  appear  to  Ik}  in 
the  V^ienna  instrument. 

3.  The  best  quick  motion  in  right  ascension 
is  that  adopted  in  the  Washington  telescope, 
where  the  observer  pulls  an  endless  rope  hanrt 
over  hand,  and  can  lock  and  unlock  at  pleasure 
the  gearing  which  connects  the  turning- wheel 
with  the  telescope. 

4.  If,  as  is  probable,  the  quick  motion  in 
declination  by  menus  of  the  loose  rope  attached 
to  the  two  ends  of  the  telcsco^ie  re(|uires  too 
strong  a  pull,  the  best  method  of  giving  this 
motion  is  through  a  gearing  turned  by  an  axis 
passing  centrally  through  the  jjolar  axis,  on 
the  Repsold  plan ;  but  it  is  desirable  to  have 
this  motion  made  by  turning  a  crank,  or  pulling 
a  rope,  rather  than  by  taking  hold  of  the  wheel. 

f).  Coarse  divided  wheels  should  be  supplied, 
so  that  the  obser\*er,  while  turning  the  instru- 
ment, can  constantly  see  its  approximate  fjoint- 
ing.  It  is  better  if  this  coarse  reading  can  be 
made  with  the  naked  eye,  as  is  the  case  with 
the  right- ascension  movement  in  Washington, 
The  declination-circle,  being  farther  from  the 
observer,  has  to  be  reitd  with  an  ojiera-glass  if 
more  than  a  coarse  fraction  of  a  degree  is  re- 


quired. By  such  an  arrangement  the  telescope 
can  always  be  set  by  the  quick  motion  so  nearly 
that  an}'  object  sought  shall  be  in  the  field  of 
view  of  the  finder.  In  nine  cases  out  of  ten 
this  will  be  all  that  is  required  in  practical  ase. 
It  should  never  be  forgotten  that  in  all  quick 
motions  it  is  very  desirable  that  the  observer 
should  be  able  to  keep  his  eye  upon  the  move- 
ments of  the  telescope  itself,  so  to  save  him 
from  even  a  groundless  apprehension  that  some- 
thing may  be  going  wTong. 

C,  The  slow  motion  should,  if  possible,  be 
endless.  There  is  no  difficulty  in  making  it  so 
in  right  ascension  :  there  may  be,  however,  in 
declination, 

7.  When  the  instrument  is  so  large  that 
there  is  an  interval  of  three  feet  or  more  be- 
tween the  centre  of  the  polar  axis  and  the  side 
of  tlie  tube,  the  screw  which  communicates  the 
clock-movement  should  be  geared  into  a  com- 
plete circle  mther  than  into  a  sector.  The 
use  of  a  metal  band  to  multiply  the  interven- 
ing radius  of  the  wheel  offers  no  advantage,  in 
the  case  of  large  instruments,  to  compensate  for 
the  disadvantage  of  want  of  stability  arising 
from  elasticity  of  the  band  and  its  fastenings, 

8.  In  this  connection  the  fiuestiou  arises  of 
applying  the  Greenwich  system,  which  consists 
in  setting  the  hour- wheel  so  that  its  position 
sh.all  correspond  to  sidereal  time,  and  clamping 
to  it  a  second  wheel  corresponding  to  right  as- 
cension. Every  practised  astronomer  is  famil- 
iar with  the  trouble  in  setting  an  ordinary 
equatorial,  arising  from  the  necessity  of  having 
to  calculate  the  constantly  varying  hour-angle 
of  the  object  on  which  he  points.  With  the 
Green vvich  arrangement  there  is  no  such  trou- 
ble. The  worm-wheel  being  once  sot  to  side- 
real time,  the  observer  has  only  to  set  tlie  other 
one  to  the  constant  right  ascension  of  the  ob- 
ject. It  is  true  that  practical  dilllcultics  arise 
in  the  usual  construction,  owing  to  tlie  fact  that 
the  vernier  on  the  gear-wheel  will  from  time  to 
time  be  on  every  point  of  the  circle ;  but  this 
difficulty  can,  I  think,  be  obviated  by  appropri- 
ate arrangements, 

9.  A  clock-motion  which  can  be  kept  up  by 
water  or  other  power  is  greatly  preferable  to 
any  system  which  requires  an  assistant  to  wind 
up  a  weight, 

10.  The  entire  practicability  of  illumihating 
the  divisions  of  the  circle  by  lamps,  and  of 
reading  these  divisions  from  the  eye-end  of  the 
telescope,  has  been  so  c»onipletely  demonstrated, 
that  all  large  instruments  shotdd  be  supplied 
with  this  arrangement, 

11.  The  system  of  illuminating  wires,  field- 
micrometer  slit,  etc.,  by  a  single  lamp  which 
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shall  be  vertical  in  all  positions,  has  been  so 
perfected  by  the  Repsolds,  that  it  leaves  noth* 
ing  to  be  desired. 

12.  The  Washington  plan  of  having  the 
whole  micrometer-plate,  including  botli  fixed 
and  movable  wires,  moved  by  a  fine  screw, 
offers  such  a  convenience  in  setting,  that  it 
should  always  be  adopted. 

13.  The  old  system  of  having  a  single  finder 
on  that  side  of  the  telescope  which  is  opposite 
the  declination-axis  becomes  very  inconvenient 
in  a  large  instrument,  owing  to  the  necessity  of 
setting  the  slit  in  the  dome,  not  onl}'  to  the 
telescope,  but  to  the  finder.  The  plan  adopted 
in  the  Vienna  telescope,  of  having  two  finders, 
—  of  which  one  shall  be  above,  and  the  other 
below,  the  telescope  when  the  latter  is  in  the 
meridian,  — obviates  this  difldculty,  and  should 
always  be  adopted. 


THE  AMERICAN  A  WARDS  OF  THE  GEO- 
LOGICAL SOCIETY  OF  LONDON. 

We  give  below  the  text  of  the  addresses  on  the 
occasion  of  the  awards  to  Dr.  Leidy  and  Mr.  Les- 
quereux  at  the  annual  meeting  of  the  Geological 
society  of  London  in  tlie  middle  of  last  month. 

The  president  handed  the  Lyell  medal  to  Prof.  W. 
H.  Flower,  F.R.S.,  for  transmission  to  Dr.  Joseph 
Leidy,  F.M.G.S.,  and  addressed  him  as  follows:  — 

Pbofessor  Flower,  — The  council  has  bestowed 
on  Dr.  J.  Leidy  the  Lyell  medal,  with  a  sum  of  twen- 
ty-five pounds,  in  recognition  of  his  valuable  contri- 
butions to  paleontology,  especially  as  regards  his 
investigations  on  the  fossil  Mammalia  of  Nebraska, 
and  the  Sauria  of  the  United  States  of  America. 
These  vast,  and,  in  comparison  with  our  own  country, 
but  little  explored,  territories  have  for  some  years 
past  yielded  a  harvest  of  fossil  vertebrate  remains  of 
exceeding  richness,  of  which  we  liave  no  example 
here.  How  well  this  harvest  is  being  garnered  by 
our  trans-Atlantic  confreres  the  flood  of  memoirs 
published  by  them  during  the  last  quarter  of  a  cen- 
tury bears  witness.  Amongst  these  scientific  labor- 
ers in  the  puleontological  harvest-field.  Dr.  J.  Leidy 
has  held  a  foremost  place.  Careful  in  observing, 
accurate  in  recording,  cautious  in  inferring,  his  work 
has  tlie  high  merit  which  trustworthiness  always 
imparts.  The  well-nigh  astounding  number  of  papers 
written  by  him  between  1845  and  1873  (amounting  to 
a  hundred  and  eighty-seven),  his  reports  on  the  *  Ex- 
tinct vertebrate  fauna  of  the  western  territories,'  his 
*  Synopsis  of  the  extinct  Mammalia  of  North  Ameri- 
ca,' and  his '  Cretaceous  reptiles  of  the  United  States,* 
testify  to  the  fertility  of  his  pen. 

Professor  Flower,  In  reply,  said:  —  Mr.  President, 
as  I  have  profited  so  deeply  by  Dr.  Leidy's  paleon- 
tological  writings,  and  also  have  the  pleasure  of  his 
personal  friendship,  I  was  much  gratified  by  his  re- 
quest, communicated  to  me  by  telegraph  a  few  days 
ago,  that  I  would  represent  hUn  on  this  occasion,  and 


receive  from  your  hands  the  award  which  the  council 
has  so  worthily  bestowed.  By  the  same  means  of 
communication,  he  mentions  the  Interesting  inci- 
dent, that  it  was  by  Sir  Charies  Lyeirs  advice,  giyen 
to  him  in  Philadelphia  about  thirty  years  ago,  tha^ 
he  was  induced  to  abandon  the  study  of  medicine  and 
take  up  paleontology.  A  letter  which  I  understand 
Dr.  Leidy  has  written,  in  which  he  doubtless  has 
expressed  his  own  thanks  to  you,  has  not  yet  reached 
me;  but  I  am  quite  sure  that  this  recognition  of  his 
valuable  labors  in  that  marvellously  fruitful  field  of 
discovery,  the  extinct  vertebrate  fauna  of  North 
America,  will  be  greatly  appreciated  by  him  and 
by  his  fellow-countrymen,  by  whom  he  is  so  justly 
esteemed. 

The  following  is  the  letter  from  Dr.  Leidy,  men- 
tioned by  Professor  Flower:  — 

PHIUkDELPUIA,  PeNN..  1302  FlLBEllT  STREET, 

Feb.  7, 1884. 

My  dear  sir,  —  I  have  just  this  minute  received 
your  note  of  Jan.  25,  and  hasten  to  reply,  that  there 
may  be  no  delay  In  my  answer,  for  the  anniversary 
meeting  of  Feb.  15.  I  was  equally  surprised  and 
delighted  at  the  action  of  the  council  of  the  Geologi- 
cal society  in  awarding  to  me  the  Lyell  medal  and  its 
accompaniment.  Such  approbation  of  my  services  I 
regard  as  rich  compensation,  added  to  the  pleasure 
derived  from  my  labors.  I  must  add  that  I  feel  as  if 
Sir  Charies  Lyell  himself  was  expressing  satisfaction, 
In  consideration  of  my  having  complied  with  his 
wish,  when  thirty  years  ago,  in  my  own  home  here, 
he  said  he  hoped  I  would  devote  my  time  to  paleon- 
tology Instead  of  medicine. 

Please  present  to  the  Geological  society  my  warm- 
est thanks  for  the  honor  It  has  conferred  upon  me. 
I  have  written  to  Prof.  W.  H.  Flower,  asking  him  to 
receive  the  award  on  my  account. 

With  sincere  regard, 

.TosEPn  Leidy. 
Mr.  Wabington  W.  SMva-H, 
For.  sec.  Oeol.  soc. 

In  handing  to  Professor  Seeley,  F.Ii.8.,  a  second 
portion  of  the  proceeds  of  the  Barlow- Jameson 
fund  for  transmission  to  Professor  Leo  Lesquereux, 
F.C.G.S.,  the  president  spoke  as  follows:  — 

Profesrou  Seeley,  —  The  council  has  awarded  to 
Professor  Leo  Lesquereux  the  sum  of  twenty  pounds 
from  the  proceeds  of  the  Barlow-Jameson  fund,  in 
recognition  of  the  value  of  his  researches  into  the 
paleobotany  of  North  America,  and  to  aid  him  in 
further  investigations  of  a  similar  kind.  Professor 
Lesquereux' s  *  Contributions  to  the  fossil  cretaceous 
and  tertiary  flora  of  the  western  territories,'  pub- 
lished in  the  *  Reports  of  the  U.  8.  geological  survey,' 
are  works  which,  for  their  matter,  typography,  and 
illustrations,  leave  nothing  to  desire.  In  transmitting 
this  award  to  Professor  Lesquereux,  you  will  convey 
to  him  the  hopes  of  the  council  that  it  may  assist 
him  In  prosecuting  further  investigations  In  the  dif- 
ficult branch  of  research  In  which  he  has  already 
accomplished  so  much. 

Professor  Seeley,  in  reply,  said:  — Mr.  President,^ 
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feol  much  hotiort»d  in  receivintr  this  award  on  behalf 
of  Professor  Lesfiuoreux.  His  valuabUi  reBearclies 
not  only  contribute  systematic  descriptions  of  the 
American  ffccondary  and  tertiary  floras,  hut  furnish 
almost  tlie  cmly  data  for  comparing  those  floras  with 
the  plant-life  from  similar  strata  on  this  side  of  the 
A  tl  an  tic.  All  Professor  Lesquertmx's  work  is  marked 
by  such  oxaclneAS  and  care,  that  I  am  glad  we  are 
thus  able  to  honor  it,  and  offer  assistance  in  its 
progress. 

THE  DIFFICULTY  OF  PREVENTING 
THE  OHIO  FLOODS, 

WirxiAM  E.  MEitniLL,  lieutenant-colom^l  l^  S* 
eiigirii-ers,  in  cbartje  of  the  governraent  iiuprovements 
in  the  Ohio  River,  has,  at  the  reiiuest  of  tlie  editor 
of  ihti  Cincinnati  commercial  (jaztite,  inade  public  his 
views  respecting  the  causes  of  the  Ohio  floods,  and 
discussed  the  possibility  of  their  mitigation  iu  a  letter 
puhtisihed  in  the  issue  of  March  S  of  thai  journal. 

In  ailempting  to  estimate  the  influence  of  fnrcsis,  he 
says,  experieuce  has  proved  tbat  the  clearing  and  cul- 
tivation of  level  land  liavc  comparatively  small  effect 
upon  flo4Mb^  and  maybe  left  out  of  account :  disiistrous 
effects  follow  only  when  the  hill  and  monnrHlIn  tides 
are  put  ttnder cultivation.  The  evil  results  of  denud- 
ing the  hills  of  trees  are  then  illustrated  by  references 
to8|»ain,  Palesitiue^  Gi-eecei  parts  of  Italy  and  France, 
and  the  good  results  of  reforesting  the  slopes  of  the 
French  AIjjs  noted. 

Above  Cincinnati  the  watershed  drained  by  the 
Ohio  comprises  the  western  third  of  Pennsylvania, 
Uie  whole  state  of  West  Virginia  excepting  four 
counties^  the  eastern  part  of  Kentucky,  and  nearly 
the  entire  state  of  Ohio.  Now,  leaving  out  of  consid- 
eration the  more  level  iKirtlons  of  this  area,  the  ques- 
thui  is,  whether  its  hilly  and  mountainous  parts  have 
been  cleared  of  forests  to  such  an  extent  as  to  mate- 
rially affect  hs  capacity  to  retain  the  rainfall,  and  so 
to  call  for  legislative  action  to  prevent  grejiier  calami- 
ties in  the  future.  Col.  Merrill  Huswers  this  tiuestlon 
emphatically  in  the  negative.  Speaking  from  an 
oxtended  persona)  knowledge  of  the  .states  of  Penn- 
aylvanla,  West  Virginia,  and  Kentucky,  which  com- 
prise the  hilly  poriion  of  the  Ohio  basin,  he  says  we 
are  very  far  from  having  athdniHl  that  st^te  of  forest 
destruction  which  would  require  the  intervention  of 
the  government  for  the  protection  of  the  nver-valleys 
in  thia  manner.  Any  one  who  travels  on  the  rail* 
roads  which  cross  the  Alleghanies  sees  that  the  coun- 
try is  still  heavily  wooded,  while  away  from  the  ItneB 
of  tlie  railroad  it  it  still  a  wilderness,  except  in  a  few 
Isolated  valleys.  Even  the  removal  of  the  merchant* 
able  timber  from  the  country  would  do  no  especial 
damage,  provided  the  underbrush  and  smiUler  trees 
were  left  to  protect  the  soil.  We  thus  far  have  no 
sure  groimd,  he  remarks,  for  asserting  that  man's 
Interference  has  had  atiy  marked  influence  upon  the 
discharge  of  the  Ohio. 

In  sharp  contrast  with  these  views  of  Col.  Merrill 
la  an  article  cm  forests  and  floods  In  the  Nev?  York 
iH^mdcnt  for  March  «  (p.  :50),  by  Mr.  N.  H.  Eglei^ 


ion  of  Washington,  D.C,  in  which  the  basis  of  argu- 
ment seems  to  l>e  furnished  by  ihe  map  prepared  liy 
Professor  Sargent  to  illustrate  the  census  rettinia  in 
regard  to  the  condition  of  the  fores^ts,  and  more  par- 
ticularly by  a  careful  examination  of  the  amount  of 
wootlland  now  existing  in  the  state  of  Ohio  as  com* 
pared  with  that  of  twenty  years  figo. 

As  the  state  is  not  much  of  it  hilly,  Ihe  argument 
appears  in  so  far  to  be  inccmclusive.  all  hough  the 
author  states  and  explains  the  popularly  accepted 
theor>'  of  the  conl rolling  influence  of  foresls  with 
great  skill,  and  without  hesitation  ascribes  the  Ohio 
floods  to  their  destruction.  But  Col.  Merrill  very 
pertinently  remarks  that  the  irnditioti^i  of  the  abo- 
rigines show  that  even  the  great  flood  of  1884  was 
equalled  by  floods  which  occurred  lief  ore  white  man's 
axe  felled  a  single  tree  in  the  valley  of  the  Ohio. 

Whatever  may  be  thottght  of  the  relative  value  of 
opinion  upon  this  question,  there  is  no  doubt  that 
Col.  Merrill  sp*'aks  as  an  expert  and  an  authority 
when  he  treats  the  problem  of  controlling  the  surplus 
waters  of  the  Ohio  by  artificial  means.  He  say!?,  the 
idea  that  it  is  possible  to  build  a  numl^er  of  reservoirs 
in  the  mountains  to  store  up  water  during  freshets, 
and  let  it  out  during  the  scarcity  of  summer,  is  an  old 
one,  and  one  which  has  been  discussed  and  aban- 
doned in  case  of  various  European  rivers,  It  wai, 
moreover,  advocated  by  the  able  engineer,  Charles 
EUet,  jun.,  and  vigorously  pressed  upon  the  atten- 
tion of  Congress.  When  the  improvement  of  the 
Ohio  was  taken  In  hand  by  the  government,  after 
the  close  of  the  civil  war,  this  scheme  was  practic4my 
investigated  by  W.  MUuor  Roberts^  whose  long  engi- 
neering experience  in  railroad  and  canal  construction 
in  western  Pennsylvania,  and  consequent  familiarity 
with  its  topography,  peculiarly  titled  him  for  this 
work.  After  an  exhaustive  examination  of  possible 
sites,  and  estimate  of  cost  of  retaining  reservoir*, 
which  will  be  found  in  detail  In  his  report  to  the 
chief  of  engineers  under  the  dale  of  April  30,  1870, 
he  concludes  thus:  "  My  own  careful  investigations 
of  the  subject  of  controlling  the  floods  of  the  Ohio 
by  means  of  artificial  reservoirs,  which  were  made 
in  18o7,  satisfied  my  mind  conclusively  that  such  con- 
trol by  human  means,  attainable  within  praeiicable 
limits  of  costj  is  impossible/' 

Mr-  Roberts  then  examined  another  question,  which 
was  the  practicablHty,  not  of  controlling  the  floods  at 
all,  but  of  simply  storing  suflicient  water  to  provide 
a  supply  to  supplement  the  scarcity  of  the  summer 
to  such  an  extent  that  the  summer  flow  at  Wheel- 
ing should  not  fall  below  six  feeU  The  reservoir* 
required  to  accomplish  this  were  estimated  to  have  a 
capacity  of  not  less  then  a  hundred  and  fifty  billion 
cubic  feet,  and  they  must  store  the  drainage  from  a 
watershed  of  not  less  than  thirty-six  hundred  squai^ 
miles.  The  estimated  cost  of  accomplishing  this 
with  tliirty  reservoirs  was  sixty  million  dollars,  a  sum 
out  of  all  proportion  to  the  advantage  to  be  derived 
from  the  improvement.  Moreover,  the  datigers  at- 
tendant upon  such  reaenroirs  are  too  great  to  juMify 
the  construction  of  even  the  few  reservolns  required 
to  secure  a  tiavigable  stage  of  water,  to  say  nothing 
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of  the  vastly  greater  constructions  which  would  be 
needed  in  any  attempt  to  control  floods.  There  is 
special  insecurity  necessarily  inhering  in  the  founda- 
tions of  hydraulic  work  such  as  this,  constructed  in 
the  bed  and  banks  of  running  streams.  Besides 
this,  mention  may  be  made  of  the  interference  which 
such  reservoirs  would  cause  in  vested  interests,  such 
as  mills,  factories,  railroads,  canals,  and  rafting. 

The  latter  portion  of  Col.  Merriirs  letter  advises 
the  city  of  Cincinnati  to  appoint  a  commission  to 
define  the  lines  of  the  river-front  for  high  and  low 
water,  and  to  make  it  the  duty  of  some  public  oflScer 
to  prosecute  in  case  of  infringement  on  the  free 
waterway,  so  that  there  may  be  no  future  obstruc- 
tion of  the  river-channel.  He  shows  that  to  the 
present  time  there  has  been  no  perceptible  obstruc- 
tion at  this  point.  He  further  advises  that  the  lower 
part  of  the  city,  next  to  the  river,  be  filled  by  con- 
tinuing the  present  slope  of  the  river-banks  upward 
to  high-water  mark;  and  then  that  those  squares  of 
the  city  which  stand  on  the  slope  be  devoted  to  busi- 
ness alone,  and  be  so  solidly  built  as  not  to  be  seri- 
ously damaged  by  an  occasional  flood,  while  the 
houses  of  the  laboring  population  be  removed  to  other 
parts  of  the  city. 

In  conclusion.  Col.  Merrill  says,  in  reply  to  the  ques- 
tion which  has  frequently  been  put  to  him  as  to  what 
the  government  is  going  to  do  to  try  to  stop  these 
floods,  that,  if  the  government  be  guided  by  his  ad- 
vice in  this  matter,  it  will  do  nothing,  as  the  undoubt- 
ed cause  of  the  flood  was  the  excessive  fall  of  rain 
and  snow;  and  no  means  of  controlling  this  has  yet 
been  discovered. 


AN  EXPLANATION  OF  HALL'S  PHE- 
NOME  NONA 

Mit.  E.  n.  Halt/s  original  experiment  was  as  fol- 
lows. A  strip  of  gold-leaf  was  cemented  to  a  plate 
of  glass,  and  placed  between  the  poles  of  an  electro- 
magnet, the  plane  of  the  glass  being  perpendicular  to 
the  magnetic  lines  of  force.  The  current  derived 
from  a  Bunsen  cell  was  passed  longitudinally  through 
the  gold ;  and,  before  the  electro-magnet  was  excited, 
two  equipotential  points  were  found  by  trial  near 
opposite  edges  of  the  gold-leaf,  and  about  midway 
between  the  ends.  When  these  points  were  connected 
with  a  galvanometer,  there  was,  of  course,  no  deflec^ 
tion.  A  current  from  a  powerful  battery  being  passed 
through  the  coils  of  the  magnet,  it  was  found  that  a 
galvanometer-deflection  occurred,  indicating  a  differ- 
ence of  potential  between  the  two  points,  the  direc- 
tion of  the  current  across  the  gold-leaf  being  opposite 
to  that  in  which  the  gold-leaf  itself  would  have  moved 
across  the  lines  of  force,  had  it  been  free  to  do  so. 
On  reversing  the  polarity  of  the  magnet,  the  direc- 
tion of  the  transverse  electromotive  force  was  re- 
versed; and,  when  tlie  magnet  was  demagnetized,  the 
two  points  reverted  to  their  original  equipotential 
condition.  Subsequent  experiments  showed  that  the 
direction  of  the  effect  differed  according  to  the  metal 

*  Abstract  of  a  paper  read  at  the  roeettng  of  the  Royal  aociety, 
Feb.  21, 1884,  by  Bbslford  Bidwxll,M.A.,  LL.B. 


used.  This  effect  was  attributed  by  Mr.  Hall  to  the 
direct  action  of  the  magnet  on  the  current 

Mr.  Bidwell  claims  that  Hall's  phenomenon  might 
be  completely  explained  by  the  joint  action  of  me- 
chanical strain  and  certain  thermo-electric  effects. 
The  strain  is  produced  by  electro-magnetic  action. 
It  will  be  convenient  to  refer  to  the  metallic  plate  or 
strip  as  if  it  were  an  ordinary  map,  the  two  shorter 
sides  being  called  respectively  west  and  east,  and  the 
two  longer,  north  and  south.  Let  the  south  pole  of 
an  electro-magnet  be  supposed  to  be  beneath  the 
strip,  and  let  the  strip  be  traversed  by  a  current  pass- 
ing through  it  in  a  direction  from  west  to  east :  then 
the  strip  will  tend  to  move  across  the  lines  of  force 
in  the  direction  from  south  to  north.  Since,  however, 
it  is  not  free  to  move  bodily  from  its  position,  it  will 
be  strained ;  and  the  nature  of  the  strain  will  be  some- 
what similar  to  that  undergone  by  a  horizontal  beam 
of  wood  which  is  rigidly  fixed  at  its  two  ends,  and 
supports  a  weight  at  the  middle.  Imagine  the  strip 
to  be  divided  into  two  equal  parts  by  a  straight  line 
joining  the  middle  points  of  the  west  and  east  sides: 
then  in  the  upper  or  northern  division  the  middle 
district  will  be  stretched,  and  the  eastern  and  west- 
em  districts  will  be  compressed ;  while  in  the  lower 
division  the  middle  part  will  be  compressed,  and  the 
two  ends  will  be  stretched.  If,  now,  a  current  is 
passing  through  the  plate  from  west  to  east,  the  por- 
tion of  the  current  which  traverses  the  northern 
division  will  cross  first  from  a  district  which  is  com- 
pressed to  one  which  is  stretched,  and  then  from  a 
district  which  is  stretched  to  one  which  is  compressed ; 
while  in  the  southern  division  the  converse  will  be 
the  case.  And  here  the  thermo-electric  effects  above 
referred  to  come  into  play. 

Sir  William  Thomson,  in  1856,  announced  the  fact 
that  a  stretched  copper  wire  is  thermo-electrically 
positive  to  an  unstretched  wire  of  the  same  metal, 
while  a  stretched  iron  wire  is  negative  to  an  un- 
stretched iron  wire.  From  this  it  might  be  inferred, 
as  Sir  William  Thomson  remarks,  that  a  free  copper 
wire  is  positive  to  a  longitudinally  compressed  copper 
wire,  and  that  a  free  iron  wire  is  negative  to  a  lon- 
gitudinally compressed  iron  wire;  and  experiment 
shows  this  to  be  the  case.  A  fortioriy  therefore,  a 
stretched  copper  wire  is  thermo-electrically  positive 
to  a  compressed  copper  wire,  and  a  stretched  iron 
wire  is  negative  to  a  compressed  iron  wire.  If,  there- 
fore, a  current  is  passed  from  a  stretched  portion  of  a 
wire  to  a  compressed  portion,  heat  will  (according  to 
the  laws  of  the  Peltier  effect)  be  absorbed  at  the  junc- 
tion if  the  metal  is  copper,  and  will  be  developed  at 
the  junction  if  the  metal  is  iron.  In  passing  from 
compressed  to  stretched  portions,  the  converse  effects 
will  occur. 

It  follows  from  the  above  considerations,  that,  if  the 
metal  plate  (which  is  subjected  to  a  stress  from  south 
to  north,  and  is  traversed  by  a  current  from  west  to 
east)  be  of  copper,  heat  will  be  developed  in  the  west- 
ern half  of  the  northern  division,  and  absorbed  in  the 
eastern  half;  while  heat  will  be  absorbed  in  the  west- 
em  half  of  the  southern  division,  and  developed  In  thi 
eastern  half.    But  the  resistance  of  a  metal  increaiei 
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wtth  its  temperature.  The  resistance  of  the  north- 
western and  Bouth-eastcrii  districts  of  the  plate  will 
therefore  be  greater,  and  that  of  the  north-eastern 
and  aimth-westem  di»trict»  smaller,  than  before  it 
was  subjected  to  Ihc  stress;  and  an  equipoteniiat  line 
through  the  centre  of  the  plate,  which  would  origi- 
nally have  been  parallel  to  the  west  and  east  sides,  will 
now  l>*»  inclined  to  tUem.  belti*;  apparently  rotated  in 
a  counler-clocl<«iBe  direction. 

If  ilie  piatf?  were  of  iron  Instead  of  copper,  the  Pel* 
iter  elTecis  would  clearly  be  reversed,  and  tlie  equipo- 
tential  lii»e  would  he  rotated  in  theopjjo^ite  direction. 

The  peculiar  thermo-electric  effects  of  copi>er  and 
Iron,  discovered  by  Thomson,  are  thus  si^cm  u*  be  suf- 
ficient to  account  for  UaU*s  phenomenon  In  the  case 
of  those  metals.  It  became  exceedingly  interesting 
to  lacertain  whether  the  above  explanation  udmitted 
of  general  appiiration;  and  the  author  theiefure  pro- 
ceeded to  repeat  Thomson's  experiments  upon  all  the 
metals  mentioned  by  HalL  The  results  are  given 
in  the  following  Uible,  where  those  metals  which  iu 
HalPs  experiments  behave  like  gold  are  distinguished 
as  negative,  and  those  which  behave  like  ijt>n  as  po«i- 
tive. 


IHreotlon 

Uetali. 

Form*  u««d. 

of 
current. 

Hallos  effbcL 

Oopp«r     .    . 

Wlfcftfid  fotl.pore. 

8.  to  U. 

Nffstlv*. 

IfOD.      .      .      . 

llfJllr«t, 

U.  U>6. 

l'^^•itive- 

Knw*    .    .    . 

a.  to  V. 

NegAttve. 

Zinc     .    ,    . 

Wiro  ftuii  fott. 

V.U>S. 

Potitlvc. 

Nio4(H  .    .    . 

Wire. 

B.  to  V. 

KcirBllve. 

PlftUnuu  .    , 

Wlrr  and  foil. 

fl.toU. 

N»«fttive. 

{ 

Foil,  purity  W.»%. 

8.  lo  IT. 

\Vlr<%  eMmmcrv.  pur»» 

IT.  to  S. 

Uo\4     .    .    i 

.U'UvJlcr'd  IS  el,  wirtJ 

iN*ir»tlro. 

1 

it  lid  »lk»i«i. 

H,  trt  TJ. 

I 

J c welter'*  KVcl.«liw?l. 

a.  k.  V. 

Silver   . 

W^trrftndfulL 

ti.  to  U. 

NentU«. 

Alamlrilum  , 

Wlrct  uiiti  folU  pur«. 

U,  lo  S. 

Ni'itiitU«? 

Cob»H  .     .    . 

V,  to  8. 

l\p«tUvo. 

M««B««tfiro    . 

UJbboiu 

8.  to  I!. 

Npif»tlv«. 

Tin  .    ,    .    * 

Foil. 

8  to  U. 

Nfg»tiT», 

Lead     .    .    . 

Foil  (auny). 

No  current. 

Nil! 

8.  in«Mii 

«treto)ied.                  V 

.  n«aiis  utwi 

rntinco* 

It  will  be  seen  that  In  every  case  excepting  that  of 
idumlnlum,  and  one  out  of  five  Bpecimens  of  gold, 
there  Is  perfect  correspondence  between  the  direction 
of  the  therrao-electric  current  and  the  f  i^n  of  Hall's 
effect.  With  regard  to  the  alnniiniuni,  a  piece  of  the 
foil  WAS  mounted  on  glass,  and  Hall's  experiment  per- 
formed witl\  it.  As  was  antlciiiated,  the  sign  of  the 
•rotational  coefficient*  wa^  found  to  be  positive,  like 
that  of  iron»  zinc,  and  cobalt.  Either,  therefore,  Mr. 
Hall  fell  iniosoineerror,  or  the  aluminium  with  which 
be  worked  differed  in  some  respect  frnn  that  used  by 
the  author.  The  anomalous  specimen  of  gold,  being 
la  the  form  of  wire,  could  not  be  submitted  to  the 
same  text:  it  probably  contained  some  disturbing  im* 
purity. 


bis  *  explanation  of  the  Hall  phenomenon  '   cannot 
stand. 

He  makes  this  phenomenon  to  be  an  incidental  re- 
sult of  the  manner  in  which  the  metal  strip  i»  attached 
lo  the  plate  of  glass.  It  is,  he  says,  like  a  beam  rigid- 
ly fastened  at  both  ends,  and  weighted  in  the  middle. 
Without  discussing  the  closeness  of  this  analogy,  one 
can  see,  that  if  we  fasten  the  strip  by  its  middle,  and 
leave  it  free  at  botii  ends,  the  conditions  i^jon  which 
Mr.  liidwell  supposes  the  phenomenon  lo  depend  are 
quite  changed. 

After  reading  Mr.  Bidwell's  paper,  I  look  a  strip 
of  soft  steel,  about  one-tenth  of  a  milllnietre  thick, 
and  made  the  usual  connections,  but,  instead  of  fast- 
ening the  strip  to  glass  with  cement,  so  arranged  it 
that  it  eould  at  will  be  clamped  across  ita  middle  or 
across  the  ends  to  a  sheet  of  hard  rubber.  Tiie  end- 
clamps  were  about  three  cenllniotres  apart,  and  the 
width  of  the  magnetic  poles  between  which  the  strip 
was  placed  was  considerably  greater  than  three  centi- 
metres. Now,  when  the  strip  was  clamped  across  Its 
middle  and  left  free  at  the  ends,  and  was  made  to 
conduct  a  current  of  electricity  across  the  magnetic 
fieklj  It  wiis  like  a  beam  supported  at  the  middle,  and 
with  a  load  distributed  from  end  to  end;  but  when 
the  strip  was  clamped  at  its  ends  and  left  free  iti  the 
middle,  it  was  like  a  beam  supported  at  both  end?, 
and  with  a  load  distributed  from  end  to  end*  Experi- 
ment shows*  that  the  effect  is  positive,  us  I  have  always 
found  It  in  iron  and  steel,  whether  the  strip  be  clamjied 
in  The  miildle,  or  at  the  ends- 
There  is  oiie  other  consideration  to  be  ut^eil,  Mr. 
Bidwell  would,  I  suppoi^e,  account  for  thf  fact  that 
the  observed  elTeci  is  proportional  to  the  magneile 
force  by  saying  thai  the  strain  would  be  proportional 
to  thisforce.  But  how  will  he  explain  iIk*  fuel  that 
the  effect  is  nearly  or  quite  proportional  to  the  cur- 
rent, as  was  shown  in  my  first  pit  per  upon  the  sub- 
ject ?  Let  us  see  what  his  theory  leads  to.  Doubling 
the  current,  the  magnetic  force  remaining  unclianged» 
would  duuble  the  strain.  But  a  doubled  strain,  with 
a  doubled  current,  would  make  the  beating  and  cool- 
ing from  the  Peltier  eftcct  four  limes  a^  great  as  be- 
fore. This  woul<l  deflect  the  equipoteniial  lines  four 
times  as  much  as  before;  and,  as  ihese  lines  are  only 
half  aa  far  apart  as  before,  iho  transverse  current 
would  be  eight  times  as  groat  wa  before  the  direct 
current  was  doubled.  The  transverse  effect,  then, 
would  be  proportional,  not  to  the  current,  but  to  the 
cube  of  the  current.  Knwix  11.  Hall. 

Cambrldt(<'. 


TTo  tlie  foregoing  article.  Dr.  Hall  has  favored  the 
<*dltor  of  Sciemcc  with  the  following  reply*] 

Mr.  Hldwt'iri  tAhU'  \s  i-rrTainly  fery  Ruggestive,  but 


TJfE  CREVAUX  EXPEDITION. 

E.  MiLHoMK  wHte-s  from  Corumba,  Sept,  24,  1883, 
to  tlie  Soci<5t€  de  g^graphle  in  regard  to  the  possible 
survivors  of  the  Crevaux  expedition.  He  believes 
that  several  sunived  for  a  time,  but  were  afterward 
put  to  death  by  the  savages.  Information  of  any  sort 
could  hardly  be  obtained;  as  the  Tobas  had  made 
ready  for  war,  and  retired  to  ihe  interior,  holding  no 
further  communication  with  the  neutral  tribes  from 
whom  the  previous  vague  news  ha*l  been  derived  by 
the  whiles.  The  Indian  survivors,  from  their  terror 
and  sufTerings,  vwn  afford  little  help.  It  is  known  that 
Branco,  one  of  the  party,  in  his  capacity  of  soldier, 
was  preserved  alive  by  the  natives  to  instruct  them 
iu  the  use  of  the  fire-arms  which  they  captured ;  and 
it  is  possible  he  may  be  still  llvingi  but,  if  to.  has 
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probably  been  carried  far  into  the  interior.  It  is  cer- 
tain that  the  Tobas  who  massacred  Crevaux's  party  are 
now  provided  with  hatchets,  knives,  and  Remington 
guns,  which  they  have  captured,  partly  from  Crevaux, 
and  partly  from  the  Bolivian  expedition  of  Col.  Rivas. 
They  are  not,  however,  so  formidable  as  might  be 
supposed;  since  it  seems  their  captive  instructed 
them  to  aim  in  such  a  way  as  to  render  it  almost  im- 
possible that  any  thing  of  a  man's  height  should  be 
hit  by  the  ball ;  so  that  the  guns  are  more  terrifying 
than  dangerous  to  their  enemies.  The  second  expe- 
dition sent  under  orders  of  Col.  Fontana  accom- 
plished nothing.  The  third,  organized  by  Col.  Sola> 
and  since  commanded  by  Col.  Hazetta,  is  at  present 
penetrating  the  Chaco  region,  toward  the  banks  of 
the  Pilcomayo.  Another  better  prepared  Bolivian 
expedition  was  in  contemplation  under  Col.  Campu ; 
but  the  writer,  broken  down  by  fever,  was  obliged  to 
return  to  Corumba  on  his  way  to  Buenos  Ayres,  He 
fears  that  all  traces  of  the  expedition  of  Crevaux  are 
lost;  that  even  their  remains  cannot  be  recovered, 
since  the  Tobas  are  in  the  habit  of  utilizing  the  bones 
as  trophies  or  for  religious  purposes,  so  that  they 
would  be  widely  separated  and  unrecognizable.  The 
vertebrae  of  the  hated  Christians  are  in  special 
demand  among  the  Toba  women  for  use  as  rattles  or 
rattling  pendants  worn  during  their  dances.  Alto- 
gether, the  savagery  of  these  Tobas  seems  to  be  more 
energetic  than  that  of  any  other  American  aborigines. 
Milhdme  has  sent  to  Paris  a  complete  collection  of 
their  arms,  tools,  instruments,  and  clothing,  with  an 
explanatory  catalogue. 

On  the  other  hand,  M.  Paul  Armand,  in  the  Bul- 
letin of  the  Marseilles  society  for  December,  without 
mentioning  any  date  (but  published  before  Milhdme' s 
letter),  says  that  the  Argentine  expedition  to  the 
Pilcomayo  arrived  safely  in  the  early  part  of  August, 
at  the  Bolivian  town  of  Caiza,  without  the  loss  of  a 
man,  although  having  fought  three  battles  with  the 
Tobas.  They  ascended  the  Pilcomayo  sixty  leagues 
beyond  the  place  where  the  Crevaux  party  was  as- 
sassinated. Tiie  Bolivian  congress  has  resolved  that 
a  colony  named  after  Crevaux  shall  be  established  at 
that  point,  and  that  it  shall  be  marked  by  a  monument 
to  the  sufferers.  Thouar  arrived  at  Caiza  on  the  12th 
of  July;  having  heard  from  some  neutral  Indians  that 
two  survivors,  Ilaurat  and  Branco,  were  prisoners 
with  the  Choroti  Indians  of  the  Rio  Abajo.  He  had 
had  some  communication  with  the  Tobas,  and  ob- 
tained some  relics,  among  other  things  a  barometer 
which  had  belonged  to  Crevaux.  He  intended  to 
leave  Teyo  about  Aug.  10,  and  pass  completely  round 
the  north  Chaco,  on  the  left  bank  of  the  Pilcomayo. 
In  January  it  was  stated  to  the  Soci^t^  de  geographic 
that  Thouar  had  arrived  safely  at  Assuncion,  and 
was  about  to  embark  for  France,  where  he  was  ex- 
pected before  this  time.  Nothing  further  is  said  in 
regard  to  his  search  for  Crevaux;  but  it  is  stated 
that  the  most  important  result  of  his  voyage  will 
be  the  opening  of  a  practicable  commercial  route 
between  Bolivia  and  Paraguay,  giving  opportunities 
for  a  reciprocal  commerce  now  valued  at  twenty  mil- 
lion dollars. 


A  NEW  THEORY  OF  HEREDITY, 

The  law  of  heredity :  a  study  of  the  cause  of  variation, 
and  the  origin  of  iivina  organisms.  By  W.  K. 
Brooks.  Baltimore,  i/urpAy,  1883.  12+336  p., 
iUustr.     16°. 

Jaeger  is  quoted  b}'  Semper  as  sa3'iDg  that 
there  has  been  enough  Darwinist  philosophiz- 
ing, and  that  it  is  now  time  to  subject  the  nu- 
merous hypotheses  to  the  test  of  investigation. 
While  this  is  undoubtedly-  true,  some  hypotheses 
are  neeessaiy ;  and  even  incomplete  and  erro- 
neous ones  may  be  of  great  service  b}-  ofifering 
a  series  of  definite  problems  for  solution,  in- 
stead of  a  chaos  of  facts.  "  An  honest  attempt 
to  reason  from  the  phenomena  of  nature  can 
hardly  fail  to  result  in  the  disco verj'  of  some 
little  truth."  This  is  the  keynote  of  the  book 
before  us,  which  is  therefore  worthy  of  verj* 
careful  consideration,  however  unsatisfactory 
it  may  prove  to  be  as  an  explanation  of  the 
great  problem  of  heredity. 

The  theorj'  proposed  in  this  book  is  a  modi- 
fication of  Darwin's  hypothesis  of  pangene- 
sis, reconstructed  with  a  view  of  avoiding  the 
many  diflacultics  in  the  way  of  that  hypothesis. 
Brooks's  theory,  very  briefly  stated,  is  as  fol- 
lows. 1.  The  union  of  two  sexual  elements 
gives  variabilit}'.  2.  In  all  multicellular  organ- 
isms the  ovum  and  the  male  cell  have  gradually' 
become  specialized  in  different  directions.  3. 
The  ovum  has  acquired  a  very  complex  organ- 
ization, and  contains  material  particles  of  some 
kind  corresponding  to  each  of  the  hereditary 
species  characteristics.  4.  The  ovarian  ova 
of  the  offspring  are  the  direct  and  unmodified 
descendants  of  the  parent  ovum.  5.  Each 
cell  in  the  body  has  tlie  power  of  throwing  off 
minute  germs.  During  the  evolution  of  the  spe- 
cies, these  cells  have  acquired  distinctive  func- 
tions adapted  to  the  conditions  under  which 
they  are  placed.  When  the  function  of  a  cell 
is  disturbed  through  a  change  in  its  environ- 
ment, it  throws  off  small  particles,  which  are  the 
germs  or  '  gen^mules '  of  this  particular  cell. 
6.  These  germs  ma}'  be  carried  to  all  parts  of 
the  body,  and  penetrate  to  an  ovum  or  to  a  bud  : 
but  the  male  cell  has  acquired  a  peculiar  power 
to  gather  and  store  up  germs.  7.  When  im- 
pregnation occurs,  each  gemmule  impregnates 
that  particle  of  the  ovum  which  will  give  rise  in 
the  offspring  to  the  cell  corresponding  to  the 
one  which  produced  the  gemmule :  or  else  it 
unites  with  a  closel}^  related  particle,  destined 
to  produce  a  closely  related  cell.  8.  In  the 
body  of  the  offspring  this  cell  will  be  a  hybrid, 
and  tend  to  vary.  9.  The  ovarian  ova  of  the 
offspring  inherit  the  properties  of  the  ferttliac 
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ovum  directly*  and  Ibe  orgaDisms  to  whicli  they 
give  rise  will  tend  to  vary  in  the  same  raaimer* 
10.  A  eell  which  has  varied  will  continue  to 
throw  off  gemmaks^  and  so  cause  variations  in 
the  corresponding  parts  of  the  bodies  of  de- 
scendants, until  a  favorable  variation  is  seized 
upon  by  natural  selection.  11.  The  ovarian 
ova  will  directly  inherit  the  selected  variation, 
and  wiit  transmit  it  as  an  hereditary  race  charac- 
teristic without  the  agency  of  geramidcs.  12. 
The  occurrence  of  a  variation ^  but  not  its  pre- 
cise character,  is  due  to  the  direct  action  of  ex- 
ti^rual  conditions. 

These  positions  Professor  Brooks  endeavors 
lo  establish  by  a  great  number  of  facts,  taken 
almost  exclusively  from  Darwin.  He  first  com- 
bats the  view  that  the  sexual  elements  play 
similar  parts  in  reproduction,  and  the  objec- 
tion seems  to  be  well  taken  :  though,  when  he 
says  that  it  cannot  be  shown  that  either  sex 
may  transmit  any  characteristic  whatever,  he 
pusheti  his  objection  too  far,  as  is  demonstrat- 
ed by  a  multitude  of  facts  in  the  breeding  of 
domestic  animals. 

Having  stated  the  theory,  the  author  devotes 
ft  large  part  of  his  book  to  the  evidetjce  in  its 
favor.  From  the  study  of  hybrids  he  concludeg 
that  hybrids  and  mongrels  are  highly  variable  ; 
that  the  children  of  hybrids  are  more  variable 
than  the  hybrids  themselves  ;  and  that,  from 
the  evidence  of  reciprocal  crossing  hi  the  case 
of  hybrids,  variation  is  caused  by  the  influence 
of  the  male.  The  evidence  from  variation  is 
then  considered,  showing  that  variation  is  more 
common  in  sexual  than  in  asexual  reproduction 
(in  plants  at  least)  ;  tliat  changed  conditions 
cause  variation,  not  directly,  but  in  subsecjueut 
generations  :  that  specific  characters  are  more 
variable  than  generic;  that  parts  cxcessivt»ly 
developed  in  males  arc  more  variable  thau 
parts  especially  developed  in  females.  Profes- 
sor Brooks  next  takes  up  the  very  coni[)lex 
subject  of  secondary  sexual  characters »  an<l 
shows  from  various  kiud:^  of  evidence  that  the 
male  is  more  variable  Tl>au  the  female  ;  an<l  that 
the  male  has  led  tiie  way  in  evolution,  while 
the  female  has  followed.  One  of  the  most  im- 
portant aspects  of  the  hy[>othesis,  the  autlior 
considers  lo  be  the  manner  in  which  it  removes 
objections  lo  the  theory  of  natural  selection, 
by  showing  that  large  munbers  of  animals  vary 
similarly  and  simultaneously,  and  so  give  an 
opportunity  for  natural  selectioti  to  come  into 
play. 

Now,  how  far  can  this  ingenious  and  ably 
supported  hypothesis  be  regarded  as  a  perma- 
nently valuable  c•l^r^^  '  lo  science?  One 
great  objection  \n  fi^               it  the  ver}'  outset. 


—  that  tlie  author  has  not  gone  to  nature  for  his 
fuels,  Imt  has  taken  them  almost  entirely  from 
J)arwin*8  works,  as  he  candidly  says.  This 
must  uecessaril}'  impair  the  value  of  his  con- 
clusions. The  whole  work  bears  the  stamp 
of  being  merely  an  ingenious  attempt  to  sup- 
plement Darwin's  hypotheses,  and  re-arrange 
his  facts,  and  might  have  been  written  by  one 
whose  knowledge  of  biologv  had  been  drawn 
almost  entirely  from  Darwin's  books.  The 
objection  which  Mr.  I>ewes  ^  made  to  pangene- 
sis holds  equally  well  against  this  h\  jvothesis. 
'^  The  hyp^►lhe«is  is  thus  seen  to  be  one  wholly 
constructed  out  of  suppositions,  each  and  all 
of  which  may  be  erroneous,  every  one  of  them 
being  necessary  to  the  integrity  of  the  scheme.'* 
Thus,  the  existence  of  gemmules  is  a  supposi- 
tion ;  that  cells  throw  them  ofl*  when  distiirWd 
is  a  sui>positian  ;  that  the  male  cell  has  acquired 
a  special  power  of  gathering  and  storing  these 
germs  is  a  supposition.  Scarcely  a  single 
proposition  of  the  hypothesis  can  be  regarded  as 
in  any  way  proved.  Then,  again,  some  of  the 
apparently  simple  assumptions  really  involve 
a  number  of  others,  equally  witliout  evidence. 
Thus,  when  it  b  said  that  the  ovarian  ova,  being 
the  direct  descendants  of  the  fertilized  egg, 
inherit  its  peculiarities,  we  have  no  explanation 
offered  for  what  is  perhaps  as  great  a  mystery 
as  the  main  problem  itself.  The  ovnrian  ova 
are  derived  from  the  fertilized  oi  um  through 
an  immense  number  of  intermediate  eells,  most 
of  which  become  iudiflerent  epithelium.  We 
must,  then,  assume  that  the  gem  mules  are 
all  segregated  together,  and  transmitted  im- 
clianged  IVouj  cell  to  cell  till  they^  finally  reach 
the  ovarian  ovum,  —  surely  a  very  forced  sup- 
jiosition. 

The  evidence  by  which  Professor  Brooks 
endeavors  to  support  his  hy])othesis  is  by  no 
means  convincing:  usually  all  that  can  be  said 
of  it  is,  that  it  does  not  contradict  the  view. 
In  spite  of  his  evident  candor,  the  author  has 
not  always  resisted  the  temptation  of  straining 
his  points  to  the  uttermost  limit,  often  prefer- 
ring a  far-fetched  and  doubtlul  explanation  lo 
an  obvious  one  close  at  band,  as  in  the  crises 
of  the  zebra  and  niata  hybrids  on  p.  130,  The 
staten^ent  that  the  peculiarities  of  the  niata 
breed  of  Paraguay  cattle  are  jn'obably  due  to 
a  reversion  to  the  type  of  Sivatherium  will  be 
an  amusing  one  to  paleontologists. 

Then  it  is  not  at  all  clear,  from  the  evidence* 
presented,  that  this  hypothesis  will  account 
more  satisfactorily  for  the  greater  development 
of  the  male  in  those  s.pecies  in  which  Ihe  sexes 
dilfer  than  does  Darwin's  theory  of  sexual 
'  Fortnightly  rfpt€»t  new  terlo*.  voL  Iv,,  |i.  ftWi. 
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selection :  for,  admitting  Professor  Brooks's 
doctrine,  that  each  individual  inherits  all  the 
characteristics  of  the  species,  and  that  the 
female  function  prevents  the  development  of 
the  male  characters  (though  the}'  ma}*  appear 
when  that  function  is  destroyed),  it  is  plain 
that  those  characters  are  either  incompatible 
with  the  female  function  or  useless  to  the 
female,  and  hence  there  is  no  reason  why  she 
should  acquire  them ;  while  their  presence  in 
the  male,  to  which  they  are  of  obvious  advan- 
tage, is  in  most  cases  to  be  accounted  for 
by  sexual  selection.  On  the  other  hand,  it 
is  obvious  that  all  the  complex  apparatus 
of  uterus,  placenta,  and  similar  organs,  must 
have  originated  with  the  female.  We  cannot 
agree  with  Professor  Brooks,  that  the  presence 
of  mammae  in  the  male  is  an  indication  that 
the  mammary  function  was  originally  a  male 
characteristic,  an}-  more  than  that  the  presence 
of  rudimentary  stridulating  organs  in  female 
Orthoptera  shows  that  these  were  first  acquired 
by  the  female.  Wh}-  should  Professor  Brooks 
adopt  exactly  opposite  explanations  for  pre- 
cisely parallel  cases  ? 

The  propagation  of  cells  b}-  means  of  gem- 
mules  is  not  only  purely  hypothetical,  but,  aj)- 
parently  at  least,  opposed  to  what  we  know  of 
the  mode  of  cell- formation.  Cells  arise  only 
by  division  of  some  pre-existing  cell,  and 
never  seem  to  arise  spontaneously,  as  would 
very  probably  be  the  case  if  their  propagation 
by  genimules  were  at  all  common.  Nor  does 
the  process  of  impregnation,  as  actuall}^  ob- 
served, lend  support  to  the  new  hypothesis  ;  for 
the  head  of  the  spermatozoon  coalesces  with 
the  nucleus  of  the  ovum,  apparently  without 
loss  of  bulk,  or  in  any  way  indicating  an  emis- 
sion of  gemmules.  The  infiuence  of  the  male 
element  seems  rather  to  consist  in  modifying 
the  action  of  the  egg-nucleus. 

Mr.  Conn's  very  obvious  objection  (given 
on  p.  294),  that  in  many  cases  unfavorable 
conditions  would  not  act  upon  certain  cells, 
causing  them  to  emit  gemmules,  but  would 
result  in  the  destruction  of  the  animal,  seems 
entitled  to  more  weight  than  the  author  is  in- 
clined to  give  it.  An}*  hypothesis  that  fails 
to  account  for  so  large  and  important  a  class 
of  facts  cannot  be  called  complete. 

Want  of  space  compels  the  omission  of  many 
other  objections,  as  well  as  the  consideration 
of  Professor  Brooks's  views  on  reversion, 
natural  selection,  and  the  intellectual  differ- 
ences between  men  and  women. 

But,  in  spite  of  all  that  has  been  said. 
Professor  Brooks  is  entitled  to  the  thanks  of 
all  students  of  biology  for  his  clear  statement 


of  the  problem,  and  the  many  suggestive  fields 
for  investigation  here  opened.  The  student 
of  heredity  will  find  in  this  book  just  what  he 
needs  to  give  him  a  clear  conception  of  how 
the  problem  is  to  be  attacked.  The  book  is 
one  of  remarkable  ability.  The  way  in  which 
apparently  disconnected  series  of  phenomena 
are  brought  together  and  shown  to  be  special 
cases  of  one  general  principle,  is  indeed  mas- 
terly. Even  if  every  single  proposition  of  the 
hypothesis  should  prove  to  be  without  founda- 
tion, and  the  hypothesis  entirelj'  untenable. 
Professor  Brooks  must  always  be  credited  with 
having  made  a  most  important  step  in  advance. 
Assuming  that  the  problem  of  heredity  is  at 
all  capable  of  solution,  some  such  preliminarj- 
clearing  of  the  field  is  a  necessity.  If  different 
observers  will  devote  their  energies  to  follow- 
ing up  the  various  lines  of  inquirj'  which  Pro- 
fessor Brooks  has  so  ably  suggested,  we  ma}- 
be  sure  of  most  valuable  and  fruitful  additions 
to  our  knowledge.  To  use  Mr.  I^wes's  words, 
"  even  should  the  hj'pothesis  prove  a  will-o'- 
wisp,  it  is  worth  following  if  we  follow  cir- 
cumspectly, for  it  hovers  over  lands  where  we 
may  find  valuable  material.  As  an  hypothesis, 
it  so  links  together  wide  classes  of  facts  that 
it  may  be  a  clew  to  great  discoveries." 


WATrS^S  MANUAL   OF  CHEMISTRY. 

A  manual  of  chemistry^  physical  and  inorganic. 
By  Henry  Watts.  JPhiiadelphia,  Blakixton, 
1884.     16+595  p.     8°. 

Few  text-books  of  chemistry  have  been  more 
successful  than  the  ^  Manual  of  elementarj'^ 
chemistry  '  first  published  in  1845  by  Professor 
George  Fownes.  Fownes,  who  was  but  thirty 
3'ears  of  age  at  the  time,  held  the  chair  of  chem- 
istry in  Universit}'  college,  London.  His  work 
had  marked  success  from  the  ver^'  beginning, 
and  he  was  called  upon  to  prepare  three  edi- 
tions in  the  succeeding  four  years.  The  third, 
however,  appeared  posthumousl}-  ;  for  Fownes 
died  in  January,  1849,  at  the  early  age  of  thir- 
tj^-four.  Under  the  editorship  of  the  late  Dr. 
H.  Bence  Jones,  and  afterwards  of  Dr.  A.  W. 
Hofmann,  the  work  appeared  at  frequent  inter- 
vals in  six  editions  ;  and,  notwithstanding  the 
constant  additions  of  large  amounts  of  new  and 
important  matter,  the  familiar  name  '  Fownes's 
chemistry  '  was  retained.  The  tenth  edition 
was  edited  by  Dr.  Bence  Jones  and  Henry 
Watts,  and  appeared  in  1868 ;  another  edi- 
tion, by  Henry  Watts,  followed  in  1872 ;  and 
finally  a  twelfth,  greatly  increased  in  size,  and 
issued  in  two  volumes  devoted  to  inorganib 
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and  organic  chemistry  respectively,  completed 
in  1877  the  long  and  valuable  series. 

The  honorable  career  of  tbia  standard  work 
reminds  us  of  that  other  remarkable  handbook, 
the  *  Cours  de  chymie*  of  Nieolaa  Lemery,  of 
which  the  first  edition  appeared  in  1675,  and 
ihe  fourteenth,  greatly  enlarged  by  Baron,  in 
1756,  eighty-one  years  after. 

The  new  work  hy  Henry  Watts  is  confessed- 
ly •'  founded  on  the  well-known  manual  of 
chemistry  of  the  late  Professor  Fownes  ;  "  and, 
such  being  its  ongin,  we  are  not  surprised  to 
find  that  it  wears  the  garb  of  a  familiar  friend. 
The  learned  editor  of  *  A  diclionary  of  chem- 
istry *  has  in  this  manual  dropped  the  name 
*Fownes  *  from  the  titlepage,  and  given  us  a  re- 
vised edition  bearing  his  own  name.  And  this 
he  undoubtedly  has  a  right  to  do,  if  one  lakes 
into  consideration  the  great  alterations  and 
additions  made  in  the  preceding  editions  with 
which  his  name  was  associated,  together  with 
the  improvements  in  the  one  before  us. 

The  present  volume  commences  witU  a  short 
aketch  of  the  more  important  elementary  bodies, 
the  principal  laws  of  chemical  combination*  the 
principles  of  nomenclature,  and  the  representa- 
tion of  the  eoustituLion  and  reactions  ot'boiHcs 
by  symbolic  notution.  In  the  preceding  cdi* 
tion  (twelfth)  of  Fownes  the  three  toiiics  last 
named  were  treated  at  p.  123  of  the  volume  : 
here  they  appear  at  p.  7. 

This  introduction  is  followed  by  a  section  on 
chemical  physics  which  has  always  occupied 
a  prominent  place  in  the  several  editions  of 
Fownes.  The  next  section  contains  a^descrip- 
tion  of  the  non-metallic  elements  in  the  follow- 
ing order  :  hydrogen,  chlorine  and  its  analogues, 
oxygen,  sulphur  and  its  analogues,  nitrogen, 
phosphorus,  arsenic,  boron,  silicon,  and  car- 
bon. This  is  succeeded  by  a  fuller  consider- 
ation of  the  general  principles  of  chemical 
philosophy,  embracing  sections  on  fjuanti va- 
lence, the  periodic  law,  crystallizatiim,  and 
chemical  affinity.     At  this  point  is  introduced 


the  subjects  of  electro-chemical  decom|K>sition, 
or  electrolysis,  and  the  cheniislr}'  of  the  voltaic 
pile,  which  are  thus  divorced  from  their  ration- 
al connection  with  the  chemical  physics  in  the 
earlier  portion  of  the  work.  The  latter  half  of 
the  volume  trents  of  the  metals  in  their  usual 
systematic  order. 

Watts 's  chemistry,  on  the  whole,  difiers  more 
from  its  predecessor  in  the  arrangement  of 
material  tlian  in  the  introduction  of  novelties ; 
still,  we  find  new  paragra()hs  here  and  there, 
embodying  late  discoveries.  The  work  shows 
evidences  of  having  been  rather  hastily  pre- 
pared. Thus,  while  the  newly  announced  ele- 
ments, scandium,  decipium,  ytterbium,  and 
samarium,  are  briefly  described  in  tlieir  projjer 
connection  (pp.  458  to  4 63),  only  two  of  them 
(Sc  and  Yb)  obtain  positions  in  the  list  of  ele- 
mentary bodies  on  p.  3.  Again  :  under  oxygen 
we  find  no  mention  of  its  liquefaction,  though 
in  the  section  on  chemical  physics  ihe  experi- 
ments of  Cailletet  and  Pictet  are,  fiir  too  briefly, 
chronicled.  Ozone  fares  very  badly,  obtaining 
no  recognition  whatever  in  the  body  of  the  work, 
and  being  relegated  to  a  single  page  (584)  at 
the  very  close  of  the  appendix  ;  and  there  it  is 
very  i  nail  equate  h'  treated.  Its  liquefaction  by 
llautefeuiile  and  Chappiiia  is  not  mentioned. 
The  page  is  a  simple  condensation  of  the  two 
pages  given  to  the  subject  in  the  preceding  edi- 
tion of  Fownes,  without  the  addition  of  a  single 
new  fact.  The  atomic  weight  of  antimony 
still  appears  as  1*22,  notwithstanding  the  great 
weight  of  evidence  in  favor  of  120,  Meyer 
and  Seubert  make  Sb  =  HU.fJ. 

The  well-worn  woodcuts,  too  familiar  and 
never  very  attractive,  still  do  service  in  illus- 
tration .  The  volume  contai us  thirty-four  pages 
more  than  the  English  edition  of  the  last  issue 
of  Fownes.  In  spite  of  some  blemishes,  how- 
ever, Watts's  Chemistry  sustains  the  high  repu- 
tation of  its  lineal  ancestor,  and  well  deserves 
a  large  patronage. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVEBNMENT  OEaANIZATIONS. 

OMlogioftl  forrey. 
Topofjrapfticnl  tcork  in  North  Carolina. — Parly 
No.  1  of  the  Appalachian  division  was  in  charge  of 
Mr.  CharJt'««  M.  Yeales,  topographer,  aii<l,  during  the 
seaaona  of  1S82  and  1883,  iurveyed  the  area  iying  he- 
twevn  the  Bhic  KIdge  and  the  Tennessee  line  in  I^orth 
Carolina,  mih  the  eiception  of  Watauga^  Ashe,  anil 


Alk'jjhany  counties.  This  area  lies  between  tliii 
S5th  and  SOth  parallels,  and  extends  from  rlie  82d 
to  the  &4th  degree  of  longitude,  including  the  moat 
mountainous  portion  of  the  slate^  and  that  which  U 
usually  d 68 i jilted  as  western  North  Carolina. 

The  state  line  separathkg  North  Carol Ino  and  Ten- 
nessee follows  the  summit  of  tlje  AlJeijtiany  Kaiigff, 
which,  in  its  different  parts,  has  r«?c*'ived  various  spe- 
cific names;  such  as  the  *  Unaka,'  the  *  Bald/  and 
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the  *  Smoky'  Mountains.  These  names  are  applied 
to  the  portions  that  lie  between  terminal  points  where 
the  rivers  intersect  it.  Other  local  names  have  been 
applied  to  minor  subdivisions  and  to  summits;  but 
the  most  prominent  portions  are  known  to  the  native 
population  by  names  which  agree  with  those  used  on 
the  existing  published  maps  of  the  region. 

The  Alleghany  Range  and  the  Blue  Ridge  are  in 
general  parallel  to  each  other.  The  greatest  distance 
between  them  is  across  Haywood  and  Transylvania 
,  counties,  where  they  are  fifty-five  miles  apart;  while 
where  they  are  closest  they  are  only  eight  miles  apart. 
They  are  also  parallel  with  the  coast-line;  and  aeon- 
tour  map  of  the  state  will  show  that  it  is  crossed  from 
south-west  to  north-east  by  a  series  of  parallel  ridges 
from  a  point  within  four  miles  of  the  coast  to  the 
Bine  Ridge.  The  first  of  the  ridges  reaches  an  ele- 
vation of  between  seventy  and  eighty  feet;  and  the 
succeeding  ones  increase  in  height,  one  after  the  oth- 
er, until  they  culminate  in  the  mountains  of  the 
western  part  of  the  state,  where  the  general  elevation 
is  from  4,000  to  6,000  feet. 

The  Blue  Ridge  in  this  section  is  of  peculiar  inter- 
est, because  in  its  details  its  course  is  very  crooked. 
It  is  entirely  unlike  the  long,  straight  ridges  of 
eastern  Tennessee.  It  enters  the  state  from  Virginia 
with  an  elevation  of  4,000  feet  above  sea-level,  and 
reaches  its  maximum  height  of  about  6,000  feet  at 
Grandfather  Mountain,  which  is  the  highest  sum- 
mit in  the  ridge;  although  hitherto.  High  Pinnacle, 
near  the  Black  Mountains,  has  enjoyed  that  reputa- 
tion. The  next  highest  point  to  the  southward  is 
Sugar  Mountain,  with  an  elevation  of  5,200  feet. 
From  the  latter  point  the  range  drops  to  low  sum- 
mits, that  do  not  usually  exceed  3,600  feet  above  sea- 
level.  These  continue  southward  to  Humpback 
Mountain,  a  distance  of  fifteen  miles,  when  there  is 
arise  to  4,8<)0  feet;  and  from  here  to  Bear  Wallow 
Mountain  the  range  is  of  a  quite  respectable  eleva- 
tion. At  High  Pinnacle,  where  the  ridge  joins  the 
Black  ^Mountains,  the  height  is  5,600  feet.  From 
Bear  Wallow  southward,  the  range  is  comparatively 
insignificant;  but,  as  the  state  line  is  approached,  it 
once  more  rises,  and  is  of  considerable  importance 
as  it  passes  from  the  state. 

South  and  east  of  the  Blue  Ridge  are  the  low- 
lands, while  to  the  westward  is  the  high  plateau  sec- 
tion. The  difference  in  elevation  between  the  two  is 
generally  about  1,000  feet  in  a  distance  of  some  two 
or  three  miles.  The  difference  in  seasons,  between 
the  two  sections,  is  from  two  to  three  weeks.  A  view 
of  the  ridge  from  the  west,  at  many  points,  would 
give  an  idea  of  insignificant  elevation ;  whereas  the 
same  section,  seen  from  the  east,  would  be  quite 
imposing.  This  peculiarity  of  the  ridge  is  charac- 
teristic in  North  Carolina,  with  the  exception  of 
the  section  lying  between  Humpback  Mountain  and 
Sugar  Mountain,  in  which  the  eastern  and  western 
descents  are  about  equal. 

North  Carolina,  west  of  the  Blue  Ridge,  contains 
about  75,000  square  miles,  of  which  some  5,500  have 
already  been  surveyed,  —  4,000  by  Mr.  Yeates's 
party,  and   1,000  by  Mr.  Bieu.    The  remaining  por- 


tion will  be  surveyed  by  Mr.  Yeates  during  the  next 
season.  The  map  will  be  on  a  scale  of  two  miles  to 
the  inch,  with  contours  two  hundred  feet  apart  ver- 
tically, which  will  show  the  country  in  considerable 
detail.  The  existing  maps  of  the  region  have  all 
been  generalized,  and  are  more  or  less  indefinite. 

The  topographical  features  of  the  region  are  entirely 
dissimilar  to  those  of  the  adjacent  portions  of  Vii^ginia 
and  Tennessee.  In  the  latter  the  strong  orographical 
features  of  West  Virginia  and  south-western  Virginia 
gradually  die  out,  while  in  North  Carolina  there  ap- 
pears to  be  no  regular  system  when  compared  with 
the  other  states.  The  only  resemblance  is,  that  the 
Blue  Ridge  and  the  Alleghany  Range  are  in  general 
parallel  with  the  ranges  of  East  Tennessee.  The 
distinctive  topographical  feature  in  North  Carolina 
is  the  existence  of  cross-ranges  which  connect  the 
Blue  Ridge  with  the  Alleghany  Range,  making  im- 
mense drainage-basins,  whose  outlets  are  through  the 
latter  to  the  western  river-systems.  These  cross- 
ranges,  with  the  exception  of  the  Great  Smoky  Moun- 
tains, are  of  more  importance  than  the  ranges  which 
they  connect;  as  they  generally  have  a  greater  alti- 
tude, many  of  the  summits  reaching  a  height  of 
more  than  5,000  feet.  The  principal  ones  are  the 
Rich  Mountains,  the  Cockscomb  Range,  the  New- 
found Mountains,  the  Great  Balsam  Mountains,  the 
Cowee  Mountains,  and  the  Nantehaleh  Mountains. 
The  Balsam  Mountains  share  with  the  Smoky  and 
Black  Mountains  of  North  Carolina,  and  the  White 
Mountains  of  New  Hampshire,  the  distinction  of 
being  the  highest  mountain  masses  in  the  eastern 
United  States.  The  spurs  of  the  cross-ranges  form  an 
intricate  maze  of  drainage  and  topographical  details. 

The  Black  Mountains,  a  range  ten  miles  in  length, 
with  seventeen  summits,  are  neither  one  of  the  cross- 
ranges  nor  one  of  the  transverse  ranges,  but  a  spur 
from  the  Blue  Ridge,  with  which  they  are  parallel. 
The  highest  point  is  Mitchell's  High  Peak,  which 
is  the  highest  summit  east  of  the  Rocky  Mountains. 
Mr.  Yeates,  by  barometrical  measurement,  obtained 
for  it  a  height  of  6,717  feet,  which  is  six  feet  higher 
than  any  previous  measurement.  The  coast  and 
geodetic  survey,  by  means  of  vertical  angles,  fixed  its 
height  at  6,688  feet  above  sea-level.  The  elevation 
given  by  Professor  Guyot  is  6,707  feet.  Major  James 
W.  Wilson,  chief  engineer  of  the  W.  X.  C.  R.R,  at 
the  request  of  Gov.  Swain  of  North  Carolina,  ascer- 
tained its  height  by  means  of  levels,  and  fixed  it  at 
0,711  feet. 

The  French  Broad  River  is  the  principal  stream  of 
western  North  Carolina,  and  is  a  stream  of  much 
beauty,  flowing  through  a  valley  of  great  fertility. 
Its  course  in  the  Transylvania  valley  is  very  sinu- 
ous, and  its  flow  sluggish.  The  Indians  designated 
this  portion  of  its  course  *  sleeping  serpent.*  From 
Dunn's  rock,  a  precipice  that  overlooks  it,  thirty- 
six  bends  can  be  counted  as  the  river  winds  in  its 
tortuous  course  through  the  farms  in  the  valley  below. 
Almost  all  the  small  streams,  as  well  as  the  large 
rivers,  of  the  section,  have  good  water-powers,  which 
must  eventually  be  utilized  for  manufacturing  pur- 
poses. 
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The  timber-Ian dd  of  tbe  region  form  Immense  un- 
(twoken  foresli,  exci*ptlonally  fine  both  as  to  di^n&ity 
'  of  growth  and  the  cWacter  of  the  timber.  Among 
the  varieties  of  wood  are  maple,  poplar,  Hnden, 
babam,  cedar,  hickory^  asli^  bt?ech»  bircb,  cherry, 
black  walnut  and  many  varieties  of  oak.  Some  of 
tbe  trees  ^row  to  an  enormous  ^ize;  and  many  men 
In  this  seetion,  who  a  few  years  ago  con»idere<l  ttiem- 
setves  poor  because  they  possessed  only  a  wilder- 
ness of  forest,  are  bej*inning  to  realize  that  they  are 
comparatively  rich,  the  sale  of  a  few  individual  treea 
frequently  sufficing  to  give  them  an  income  for  a 
considerable  lime»  These  (reea  are  bought  byspeeu- 
laterst  who«  in  turn*  sell  tbeni  to  other  speculators, 
who  may  dispose  itf  them  to  third  parlies,  until  finally 
a  i>ortJil>le  saw-mill  Is  brousjlit  into  the  region,  and  the 
timber  is  prepared  for  market.  A  view  from  one  of 
the  cleared  summits  impresses  one  with  the  extent 
of  the  forests,  which  are,  of  course,  bn>ken  here 
and  there  by  many  dots  nf  cultivated  land,  both  in  the 
valleys  and  on  the  mr«untain  sides.  The  country^ 
however,  is  comparaliveiy  nndeveloj^ed.  The  soil  Is 
good,  but  farming  is  carried  on  in  a  primitive  way 
and  on  acontractwl  srale.  Ttiere  is  plenty  of  good 
graxing-land,  and  cattle  are  raised  to  a  considerable 
extent.  They  are  allowed  to  run  wild  among  the 
nunmtaiu  ridges;  and  the  cost  of  keeping  them  is 
small,  as  they  are  allowed  to  find  subsistence  for 
themselves. 

The  mineral  wealth  of  the  region  is  well  known. 
In  fact,  it  has  been  ssuM  that  almost  every  mtm^ral  or 
or©  found  within  the  limits  of  the  United  Stalcit  can 
be  found  in  North  Carolina.  The  gold-mines  east  of 
the  Blue  Ridge  have  pmduccd  millions  of  dolhirs, 
notwithstanding  the  hinderances  of  swindlers  and 
speculators.  Mica-mitiing  is  one  of  the  p roll  table  in- 
dustries of  the  region  mapperl  by  Mr.  Yeates,  and  is 
carried  on  in  nearly  all  of  the  eonntie:*  west  of  the 
Blue  It  id  ge.  KaolUm  and  rorundum  mines  are  also 
worked,  and  a  lar;:e  d*^po»it  of  tatc  is  attracting  con- 
siderable attention,  while  tin  is  tlie  latest  dls^covery. 

PUBLIC    AI^D    PRIVATE    INSTITUTIONS, 
Fesbody  aoftdamy  of  Boienoe,  Salem,  Man. 

The  director' R  trip  to  Japan.  — Professor  Mor^^e  left 
Salem  early  in  the  spring  of  1882  for  the  purpose  of 
visiting  Japan  and  China,  and  reached  Japan  in  May. 
On  tiis  arrival  in  that  country-  he  had  several  inter- 
views witii  Mr.  Kato,  the  director  of  the  Imi>erial 
UJiiversity,  and  told  him  that  hh  lime  was  to  be 
divided  between  collecting  ethnological  material  for 
Uie  museum  of  the  academy,  and  thi"  study  of  ethnol- 
ogy and  archeology,  and  specially  the  ceramic  art.  A 
suite  of  rooms  in  a  Ik  tie  hounc  near  the  astronomical 
observatory  was  lilted  up  for  him  by  Uie  university, 
and  given  to  him  free  of  cost  during  liis  entire  stay. 
Kooms  and  closets  in  otiier  college-buildinjjs  were 
given  to  him  for  storage  purposes;  and,  indeed,  every 
thing  WAS  done  by  the  Japanese  authorities  to  facili- 
tJite  Ills  workt  witlu^ut  which  assistance  little  progress 
could  liave  lieen  made  in  the  Ui*k  he  ha«l  planned. 

In  return  for  the  collections  of  corats  sent  out  by 
tlie  acaiiemy  for  the  educational  xnuseuni,  the  edu- 


cational museum  presented  to  tbe  academy  a  lai^^ 
collection  of  tools  illustrating  the  trades  of  Japan. 
Great  credit  is  due  Mr.  Tejima.  the  director  of  the 
educational  museum,  for  the  thorough  way  in  which 
this  collection  was  brought  together.  Not  only  were 
the  various  implements  collected;  but  in  many  ( 
partially  completed  specimens  of  the  work,  as  well  at^ 
colored  sketches,  accompanied  the  tcMjls. 

Through  the  inlluence  of  Dr.  W.  S.  Bigelow,  the 
academy  is  indebted  for  the  remarkable  collection  of 
weapons  which  were  presented  by  a  famous  sword- 
merchant,  Mr.  Machida  Heikichi.  Having  explained 
to  Mr*  Machida  the  object's  of  t!ie  academy,  and  the 
nature  of  Its  museum,  Mr,  Machida,  with  great  paina^  ' 
and  at  his  own  expense,  brought  together  the  invalu*j 
able  collection  of  swords,  spears,  bows  and  arrows,) 
and  other  weapons  whicli  now  enrich  the  academy'! 
museum,  and  presented  them  outright,  properly  la- 
belled and  prepared  for  shipment. 

Mr.  Takanaka  Hachitaro  supplied  the  Japanese 
names  for  all  the  object**  collected.  Ho  also  presented 
many  objects  of  household  use,  and  clothing.  Pro- 
fessor Mitsukuri,  at  great  trouble,  sought  out  the 
proper  person  to  whom  was  inf  rusted  the  making  of 
the  large  figures  which  now  adorn  the  mu*^euin.  and 
personally  superintended  their  dressing  and  arrange- 
ment. 

Knrtnn  r-olkcthnn, —Through  Capt.  Hammond 
Professor  Morse  was  made  acquainted  with  Count 
von  MollendorfT,  then  on  his  way  to  Korea  as  spe- 
cial  commissioner  for  China.  He  authorized  him  to 
spend  a  limited  sum  for  purchases  of  ethnological 
materials  in  that  country,  and  gave  lilm  a  brief  list 
of  desirable  objects.  The  results  of  his  work,  filling 
four  cases,  have  already  been  received  and  unpacked. 
They  arrived  in  fair  condition;  and  as  far  as  he 
knows,  this  is  the  first  collection  of  Korean  ol>ject» 
ever  sent  from  that  country.  In  this  connection  it 
is  proper  to  nif^ntion,  that  member-*  <if  the  Korean 
embassy  who  visited  this  country  last  year  present- 
ed a  number  of  objects  to  the  academy:  and  one  of 
their  suite,  Mr.  Yu  Kil  Chun,  who  remained  in  this 
country^  and  who  is  now  living  in  Salem,  presented 
his  entire  suit  of  clothing,  and  other  olijeets,  to  the 
museum. 

AccesBioM  to  the  museum,  —These  have  been  more 
numerous  and  more  valuable  than  during  any  year, 
perhaps,  since  the  foundation  of  the  East  India 
marine  collection  in  lldd.  The  principal  ones  are  i 
follows:  — 

Morse  collection,  Japan,  &Sn  numlK?rs;  Morse  col- 
lection, elsewhere,  141;  William  Dolan,  China,  50 
specimens.  Additions  to  county  collections:  plants^] 
54;  mam  null.-*,  50;  and  archeology  (85  lots),  3i2  speci- 
mens (this  last  includes  about  15  lots,  5()  specimens 
outside);  botanical, 200;  other acces>ion^3(X);  models 
of  boats,  12. 

VutUorn  i0  the  mmeum,  —  Thirty-six  thousand  and 
fifty-«lx  persons  have  visited  the  museum  during  the 
Year,  The  greatest  numbers  on  single  days  were: 
Feb.  22,  440;  Jnly  4,  182;  April  5  (Fast),  346;  Sept. 
25  (fli-st  day  of  cattle-show),  S^'M;  Sept.  20  (second 
day  of  cattle-show),  936;  Nov.  29  (Thanksgiving), 
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S*^.  July  4  is  mentioned  to  show  how  few  persons 
are  often  at  the  museum  on  holidays  now,  as  com- 
pared with  the  attendance  on  such  days  in  former 
years,  especially  in  summer,  when  '  attractions '  are 
offered  at  the  *  Willows/  *  Point  of  Pines,'  and  other 
popular  resorts  in  the  neighborhood. 

The  above  figures  are  undoubtedly  under  the  actual 
numbers.  There  is  a  steady  increase,  each  year  of 
late,  in  the  regular  daily  attendance,  and  a  corre- 
sponding decrease  on  popular  holidays. 


The  specimens  which  seem  to  be  of  most  interest 
to  the  general  public  are  the  life-size  figures  from 
China,  Japan,  India,  and  other  countries  ;  the  gen- 
eral collection  of  mammals  and  birds;  the  Essex 
county  animals  and  woods;  and,  perhaps  more  than 
any  thing  else,  the  human  skeletons  and  crania. 
The  carving  *  Heaven  and  the  day  of  judgment'  of 
course  holds  the  first  place  for  the  seeker  after  the 
curious  and  wonderful. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Ottawa  field-naturalistB*  olcib,  Oanada. 

March  IS.— Mr.  W.  P.  Lett  read  a  paper  on  the 
deer  of  the  Ottawa  valley.  Of  these,  the  most  im- 
portant as  regards  size  is  the  moose,  or  American 
elk  (Alee  americanus),  which  unfortunately,  owing 
to  indiscriminate  slaughter  and  illegal  hunting,  is 
rapidly  becoming  very  rare,  except  in  remote  districts 
along  the  northern  tributaries  of  the  Ottawa.  The 
woodland  caribou,  or  reindeer  (Tlaiigifer  caribou), 
formerly  frequented  the  whole  country  on  the  north 
side  of  the  river,  but  was  only  an  occasional  straggler 
on  the  opposite  shore.  Like  the  moose,  it  has  been 
driven  northward,  and  much  diminished  in  numbers, 
although  sometimes  still  found  on  the  Des  Licores 
River,  fifty  or  sixty  miles  from  its  mouth,  on  the 
upper  Gatineau,  and  to  the  north  of  Lake  Nippissing. 
It  U  the  swiftest  and  wildest  of  all  deer;  and  the  only 
successful  method  of  capturing  it  is  by  still-hunting. 
The  magnificent  wapiti,  or  great  stag  (Cervus  cana- 
densis), falsely  called  the  American  elk,  was,  within 
the  memory  of  persons  still  living,  an  inhabitant  of 
the  great  hardwood  forests  along  the  Ottawa,  and  was 
seen  within  four  miles  of  the  spot  where  the  city  now 
is.  Fragments  of  its  enormous  antlers  are  still  turned 
up  by  the  plough  in  various  localities,  but  the  stately 
monarch  of  the  forest  has  retired  to  the  far  north- 
west territories.  The  common  red  or  Virginian  deer 
(Coriaciis  virginianus)  is  still  found  within  a  few  miles 
of  Ottawa,  but  owing  to  pot-hunting  and  slaughter- 
ing during  the  winter,  when  the  snow  is  deep,  is  be- 
coming annually  less  plentiful.  Not  many  years  ago 
immense  yards,  containing  hundreds  of  deer,  existed 
along  the  various  tributaries;  but,  except  in  remote 
districts,  the  yards  are  now  scattered  and  small,  and 
the  deer  confined  chiefly  to  the  large  swamps.  Ref- 
erence was  made  by  the  lecturer  to  the  variety  of 
this  species  known  as  the  *  spikehorn,*  and  to  inter- 
esting piebald  and  white  specimens  which  had  been 
observed  by  him.  A  fine  collection  of  heads  and 
antlers  of  the  several  species  was  shown,  including 
some  abnormal  antlers  from  old  red  bucks. 

Society  of  arts,  Boston. 

March  IS.  —  Mr.  P.  B.  Delany  of  New  York  gave 

the  first  public  exhibition  and  description  of  his  new 

system  of  synchronous,  multiplex  telegraphy,  —  the 

result  of  inventions  by  Mr.  P.  La  Cour  (1878),  Mr. 


E.  A.  Callahan  of  New  York,  and  himself  (1883). 
By  this  system  any  number,  up  to  twelve,  of  fast 
Morse  circuits  can  be  simultaneously  worked  over  a 
single  wire,  the  messages  going  in  either  direction  on 
any  circuit;  also  a  greater  number  of  slow  Morse 
circuits,  and  as  many  as  seventy-two  printing-circuits. 

At  each  end  of  the  main  line  a  drum,  called  a  dis- 
tributer, is  maintained  In  uniform  rotation  about  a 
vertical  axis  by  the  intermittent  attraction  of .  an 
electro-magnet  on  the  toothed  circumference  of  a 
horizontal  circular  plate  carried  by  the  drum.  A 
tuning-fork,  vibrated  electrically  (about  eighty-five 
vibrations),  opens  the  motor  circuit  at  each  vibration, 
and  thus  produces  the  Intermlttence  in  the  motor 
magnet  driving  the  distributer.  If  the  forks  at  either 
end  of  the  line  were  in  absolute  unison,  and  the 
toothed  circumference  had  the  same  number  of  teeth 
each,  the  drums  would  rotate  synchronously.  The 
impossibility  of  absolute  and  continued  unison  is  met 
by  automatic  regulation  of  the  rate  of  the  forks,  the 
principle  involved  being  an  automatic  shunting  of  a 
resistance-coil  which  is  normally  in  the  circuit  driv- 
ing the  fork;  thus  increasing  the  current  in  that 
circuit,  and  hence  amplifying  the  excursion  of  the 
prongs,  intensifying  the  field  of  magnetic  force  in 
which  this  vibration  occurs,  and  thus  diminishing 
(by  even  five  per  cent)  the  rate  of  the  fork.  This 
slowing-down  of  tlie  fork  would  immediately  result 
in  a  corresponding  lessening  of  the  speed  of  rotation 
of  the  distributer  at  that  end  of  the  line. 

The  main  principle  of  the  multiplex  use  of  the 
single  line  consists  in  giving  the  line  synchronously, 
and  in  sufficiently  rapid  succession,  to  the  correspond- 
ing instruments  or  circuits  at  the  opposite  ends  of  the 
line.  In  the  apparatus  shown,  the  rotating  drum 
or  distributer  carried  a  brush  which  trailed  over  a 
circular  series  of  eighty-four  narrow,  insulated,  radial 
plates  or  segments  of  metal.  Of  these,  twelve  were 
utilized  for  the  synchronizing  arrangement,  and  the 
remaining  seventy-two  were  divided  among  six  cir- 
cuits; the  terminus  of  the  same  circuit  being  thus 
connected  to  twelve  equi-distant  segments,  each  cir- 
cuit containing  merely  the  ordinary  polarized  relay, 
reversing  key  and  ground ;  the  relay  serving  to  close 
the  local  circuit  through  a  sounder,  as  usual.  Thus, 
when  the  brushes  at  both  ends  of  the  line  make  con- 
tact at  the  same  instant  with  any  one  of  the  twelra 
segments  of  the  same  circuit,  that  circuit,  and  no 
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otlier,  call  be  In  o[»eriiUou.  A%  the  9jnctirauuu5  rota- 
tion continues,  eAch  L'lrcuU  will  be  iu  turn  dosed 
ilimugh  thesia|k  maUi-lme  wire  in  successiou,  ain! 
f!ax:h  twelve  times  In  a  rotation,  and  thirty-foitr  liine^ 
Jtt  a  *.ecood.  The  frequency  of  successive  closings 
of  the  same  circuit  is  thus  so  great,  that,  In  tlie  fast- 
working  Morse  instrument,  one  closing  at  least  will 
occur  in  even  the  shortest  signal,  so  that  no  dot  CAU 
be  missed* 

The  automatic  fynchn:»nUiug  device  cunslsts  in 
having  three  equi-disianl  segments  in  each  set  about 
twice  as  broad  as  the  others,  the  se^tuenl  neit  preced- 
ing each  of  these  betug  idle.  The  relative  positions 
of  these  broad  segments  ane  not  the  same  In  the  two 


tlie  tine  and  bruad'«egmeut  contact  (o  ground  will 
ensue.     Tins  current  excites  a  relay  (located  between 
the  broiul  *.  i/rtient  and  tJje  grtmnd),  whicii  o|Hin»  a, 
local  n  (normatty  closed).     A^  the  armi 

ture  of  :,...  4  relay  corner  sliarply  U*  its  back 

stop,  it  short-circuits  the  reitslance-coll  previously 
alluded  to  as  being  in  the  circuit  of  the  fork-drivii 
battery,  and  thus  effect*  a  slowing-down  of  the  fork 
and  distributer,  us  before  deacHbed*  As  there  are 
three  broad  $e|;uients  to  be  touched  in  each  revolu- 
tion, this  synchronizing  pulse  may  he  sent  thrice, 
twice,  once,  or  not  at  all,  as  may  be  necessary,  in 
either  direction  during  each  revolution.  The  two 
diatrlhaters  may  thus  be  kept  withlit  ont*-f|uarter  of 
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tunioir'rorU  tn  ^ibrmtiim;  J*,  »aillUr> 
ni*ifi>ef*  lo  iBcreitor  ral«  of  iibrmUoii  ol 
fork**  H  h«a  Omc  inlllnf-brolMa  mn  dpi 
rvtiittir^  •jnArtmiomHf  {mm  ananvtneBl 
dmtr^ni  tnm  that  firao  Ib  IraEt) ;  K,  iP* 
•l»iuil»  iw  pffweni  •parking  aa  coaiafi* 
r  #», 
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its;  but,  in  thm  pan^itm  i?orref|M>iidiiBg  lo  every  broad 

\  aegmenl  of  titltar  m|»  |]i«r«  b,  in  the  other  tel^  an 

1 4>rdiojtr]r  namrar  arpBtftit  eooDccted  with  a  groimdcd 

I  ^Alttfy  (Vm  tnune  bttti«rf  aerriiig,  of  eoone,  for  all 

I  Hum  ■ipaffHa  oi  eaieli  iel>^    Th«  brotd  segmenta 

ii«  sQ  gnni»«M.    The  lW4i  ill^tribtiteta  will  be  syn- 

eliiQiioaa  Silb««  Ibe  bnuh  ol  one  is  on  any  mm  of  lu 

nmrmw-haiUtf  tcfni<*jiL»  at  th«  same  tnatant  thai  the 

bru^h  uf  tba  atli«7  b  on  tbv  Mk  mgfoa^t  iMvxt  prB- 

Mlifif  tJM  liTMd  o>M.    ir  tte  fjodinMiiam  ia  perlaci. 

Mil  Imiatei  will  ftm  otf  ibMc  a«CB«su  at  Ummim 

MlaiiL    If,  ^ovmr,  iba  bnuh  tm  tbe  lilla  aagmml 

i  li  aJittii  of  Miclfc  a  tynciifiiiiom  posliloa.  ti  vl8  pan 

Ian  u»  tiM  lieaad  Mcmani  wMla  f«t  tlM  adiar  braali 

li  «io  lilt  mffcfsv-baticr^f  aQCMtai:  acmraot  tliroaili 


the  width  of  the  natrov  aesments  of  each  other;  thia 
eomspoadiilS  to  a  syaehfoaisni  of  ahoitt  OJOOl  of  a 
■eeond,  or  aboQl  IMN8  of  a  revoliitiaii. 

Trcalsa  auaai  histwy  mtktj. 
Mmrdk  Xi.  ^  W.  8.  iiee  raauftei  oa  liem  Jersej  j 
a  psiadlae  tor  the  hetaiiiit»  fwtiealatljr  i 
the  ragloo  ahoot  Titsitoa  as  one  rich  in  railiiei  i 
lilaaMile.     A  c^taln  hlOade  ilopbBf  to  the  i 
preseate  laaaf  fftiag  ioven  two  w«eica  eatller  I 

nua  fpedca  grovthere,  aaiofif  cHben  CorfdaKe  I 
and  C.  flarala.    Other  nwe  Nr«<Jeney  ipecifa  9ea- 
tioiwd  aa  loaad  acar  Tremon  vera  Fedia  oiilaria» 
EUisia  ttf«lalfi 


896 


SCIENCE. 


[Vol.  IU.,  No.  60. 


argentea,  Viola  striata,  anr]  Comas  canadensis. 

Dr.  T.  S.  Stevens  exhibited  a  little  garter-snake 
(Eataenia  sirtalis)  preserved  by  nature  in  an  interest- 
ing manner.  It  had  been  taken  from  beneath  a  wheat- 
stack  in  its  present  condition,  the  body  thrown  in 
graceful  coils  and  curves,  the  head  erect,  the  whole 
appearing  like  a  snake  on  the  alert,  yet  dead,  perfect- 
ly dry  and  mummy-like,  and  presenting  only  the 
slightest  changes  externally.  According  to  Dr.  Ste- 
vens, it  has  remained  in  this  condition,  without  any 
special  attention,  for  ten  years. 

Aoademy  of  natnnl  wienoM,  Phikdelphiai 

March  4»  —  Professor  Joseph  Leidy  stated  that  he 
had  recently  been  supplied  with  specimens  of  a  wheel- 
less  rotifer,  attributed  to  Apsilus,  which  had  been 
found  abundantly  last  autumn,  in  a  pond  at  Fairmount 
Park,  attached  to  Anacharis,  and  in  the  Schuylkill 
River,  near  by,  attached  lo  Potamogeton.  They  were 
recognized  as  Dictyophora,  first  described  in  1857;  and 
as  a  result  of  the  last  examination,  Professor  Leidy 
was  led  to  the  opinion,  that  this  form,  the  Apsilus 
lentiformis  of  Mecznichow,  the  Capelopagus  lucine- 
dax  of  Forbes,  and  the  Apsilus  bipera  recently  de- 
scribed by  Miss  Foulke,  are  all  the  same  species. 
In  the  recent  specimens,  he  had  recognized  the  lateral 
antennae  ending  in  exceedingly  delicate  and  motion- 
less cilia,  as  indicated  by  Mecznichow,  and  which  pre- 
viously, from  the  wrinkled  condition  of  the  specimens 
detached  from  hard  objects,  had  escaped  his  atten- 
tion. In  all  the  forms  described,  the  prehensile  cup, 
in  the  same  manner,  is  projected  from,  and  with- 
drawn within,  the  mouth  of  a  compressed  oval  or 
nearly  spherical  carapace,  dotted  with  minute  tuber- 
cles. This  cup,  substituting  the  usual  rotary  organs 
of  rotifers,  communicates  with  a  capacious,  variably 
sacculated,  and  dilatable  stomach,  followed  by  the 
ordinary  gizzard  with  its  mastax,  and  then  a  second 
sacculated  stomach.     The  size  of  the  European  forms 

is  fully  thrice  that  of  the  one  now  described. Miss 

S.  G.  Foulke  described  a  species  of  ciliated  infusorian 
of  the  genus  Trachelius,  found  in  the  form  of  a  white 

speck  in  water  from  the  Schuylkill  River. Rev. 

Dr.  H.  C.  McCook,  referring  to  the  spinning-work  of 
spiders,  stated  that  the  orb-weavers  have,  as  a  rule, 
but  one  egjj-iiest;  but  this,  in  the  different  species, 
varies  widely  in  form,  size,  position,  etc.  There  are, 
however,  four  species  which  make  several  cocoons  in 
connection  with  their  webs.  The  labyrinth  spider, 
Epeira  labyrinthica,  weaves  a  web  of  right  lines 
crossing  at  all  angles  above  the  orb-web.  In  the 
midst  of  these  right  lines  the  spider  lives,  almost 
always  under  a  dried  leaf.  Under  the  leaf  is  a  little 
white  silk  tent  or  belt-shaped  nest  connected  with  the 
web  by  a  trap-line.  Hanging  above  the  tent  are 
nearly  always  five  cocoons,  braced  above  and  below 
by  a  strong  silken  line.  They  consist  of  a  lower  cup 
portion,  covered  by  a  sort  of  lid,  and  each  contains 
about  twenty  eggs.  The  tailed  spider,  Cyrtophora 
caudata,  generally  makes  five  nests,  containing  in  the 
aggregate  a  hundred  or  a  hundred  and  twenty-five 
eggs.  These  are  strung  along  the  median  line  of  the 
orb-web.    They  are  at  first  composed  of  a  yellowishi 


slightly  viscid  plush,  and  are  afterwards  covered  with 
fragments  of  captured  insects.  This  may  be  an  in- 
stance of  protective  mimicry,  as  the  cocoons  so  cov- 
ered closely  resemble  the  spider  itself;  or  it  may  be 
due  to  the  maternal  impulse  to  protect  the  reposito- 
ries of  the  young  as  far  as  possible.  Epeira  basilica, 
which  forms  a  beautiful  dome-like  web  placed  over  a 
silken  sheet,  suspends  its  cocoons  vertically  in  the 
centre  of  the  snare.  They  consist  of  a  dusky  gray 
silken  sac,  within  which  is  a  hard  ball  like  a  cherry- 
stone. This  ball  is  quite  black,  but  proves,  when 
placed  under  a  microscope  and  illuminated,  to  be 
woven  of  a  fine-textured  yellow  silk.  It  is  filled  with 
finely  chopped  silk,  in  which  the  young  spiders  are 
hatched.  Uioborus  riparia  makes  a  horizontal  web, 
the  cocoons  being  strung  horizontally  from  the  cen- 
tre. They  are  double  cones,  covered  with  little  pro- 
tective points. 

Ibthematioal  seotioii,  philotophioal  society,  WaaUngton. 

Jan,  5(7.— Mr.  6.  K.  Gilbert  made  a  communica- 
tion on  the  Knight's  tour,  on  other  fields  than  those 
of  sixty-four  squares.  He  showed  that  a  complete 
tour  was  impossible  if  the  number  of  squares  was 
odd;  that  a  .tour  having  bilateral  symmetry  (latter 
half  of  the  moves  symmetrical  with  former  half,  with 
respect  to  a  line  through  the  centre  of  the  field)  was 
impossible  if  the  number  of  squares  was  divisible  by 
four,  and  hence  altogether  impossible  on  square  fields ; 
that  a  tour  having  qundri-radial  symmetry  (divisible 
into  four  parts,  which  exactly  repeat  themselves  when 
the  board  is  turned  through  a  right  angle  about  the 
centre  of  figure)  was  iiu|)08slble  if  the  number  of 
squares  was  divisible  by  eight;  that  the  only  sym- 
metry possible  on  the  ordinary  chess-board  was  there- 
fore bi-radlcU  (of  two  parts  that  coincide  when  the 
board  is  turned  through  two  right  angles).  Upon  a 
field  of  thirty-six  squares,  twenty  toui*s  with  bi-radial 
symmetry  are  possible:  of  these,  five  have  also  quadri- 
radial  symmetry. 


NOTES  AND  NEWS, 

The  following  communication,  kindly  placed  in  our 
hands  by  the  committee  on  invitations  and  receptions 
of  the  Philadelphia  meeting  of  the  American  associa- 
tion, will  interest  the  members  of  the  association:  — 

British  association  for  the  advancement  or  science, 
22  Albemarle  Street,  London,  W., 

Feb.  27, 1884. 

Dear  sih,  —  The  resolution  of  the  American  as- 
sociation, inviting  members  of  our  association  to  visit 
Philadelphia  and  take  part  in  its  meeting,  was  read 
to  our  general  committee  by  Principal  Dawson,  and 
was  received  with  enthusiasm.  No  definite  resolu- 
tion in  reply  was,  however,  proposed ;  because  it  was 
felt  that  the  visit  to  Canada  was  only  then  assuming 
definiteness  as  to  its  outlines,  and  it  was  impossible 
to  say  what  arrangements  might  be  made  in  that 
country.  But  the  members  of  the  association  were 
fully  sensible  of  the  courtesy  and  kindness  of  their 
American  brethren;  and  the  enclosed  resolatioiit 
which  was  passed  by  the  council  at  their  last  meeUng^ 
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and  wljich  I  should  have  forwarded  to  the  secretary 
of  Uie  American  a-sftocialiou  as  soon  as  the  minutes 
bad  been  coitfirmed^  will,  I  hope,  be  regurded  as  a 
reply  from  our  associatioiu 

The  kind  invitation  repeated  in  your  letter  shall  be 
eiiitKHJied  ill  a  circular  whkii  we  are  about  to  issue 
10  our  members.  I  fear  that  al  present  U  will  be  iin- 
possible  for  me  to  ^ive  you  any  ldt»a  of  what  number 
of  our  membtrrs  will  be  able  to  avail  themselves  of 
the  liiiSpltality  offered  by  your  couimittee  at  Phila* 
dd|d»ia,  because  al  pres-eut  only  the  bans  outlinei^  of 
the  pn>i>osed  proceedings  at  Montreal  and  in  Canada 
are  liefore  ihem.  VVben  the  imme<liato  pressure  of 
the  issue  of  this  circular  U  over,  1  >\ill  do  my  best, 
ici  find  out, 

Very  ln»ly  yours, 

T,  G.  BoNXKY,  aeeretwrif. 
Dr.  1*.  Frazkr,  aecrttari/* 

The  r«»*ohiiion  nienlloned  reads,— 

"  It  was  n»sol?ed  to  receive  the  standing  committee 

L  end  fellows  of  the  American  association  on  the  foot- 

lltig  of  honorary  members  at  the  Montreal  meeting, 

«nd  the  secretary  was  instructed  to  give  intimation 

of  this  reK4dution,  slu  far  a^  po^siblCi  to  the  persons 

concerned." 

Another  letter  just  received  from  Professor  Bonney 
encloses  two  circular?,  —  one  conlalning  a  reprint  of 
the  resolution  aboye  referred  to,  and  an  invitation  to 
the  person  to  whom  It  is  sent  to  attend  tlie  meeting 
in  Montreal;  s^tatlng,  that,  on  its  presentatinn  to  tlie 
secretary  on  or  after  Aug.  25,  a  ticket  of  honorary 
membership  will  be  received  inexchan;ce:  the  <»iher 
circular  is  an  admirable  comlensaiion  of  such  infor- 
mation as  the  British  member  i^  likely  to  need.  Thus, 
the  first  two  pages  are  devoted  to  the  steamer-lines 
and  the  f tires  thereon ;  three  pages  are  concerned  with 
the  railways*;  and  it  may  be  mentioned  in  this  con- 
nection, that  tbe  Canadian  government  has  promised 
to  convey  all  British  a>^sociatlon  mem  be  ri,  associates, 
and  their  family  parlies,  free  of  charge^  Tlie  Canada 
Pacific  and  the  Ciinada  Atlantic  offer  them  free  ex- 
cursionA,  the  former  granting  free  passes  up  to  the 
,  dale  of  their  special  free  excursion  to  the  Rocky 
I  Mountains  (for  a  hundred  and  fifty  only).  The  re- 
I  maining  pages  give  general  information  as  to  *  tick- 
ets,* *  local  commiiiees/  *  general  instructions,'  *  hotel 
rates/  'telegraphs,'  and  *cash.'  The  lant  page  is  a 
very  convenient  schedule,  giving  the  various  rail- 
WaySy  the  points  between  which  Ihey  run,  the  dls- 
in  miles^  and  the  rates  In  English  and  United 
Itates  money.  The  passage  which  most  Interests  the 
members  of  the  American  association  is  as  follows: 
*"  A  letter  has  been  received  from  the  representatives 
of  the  local  committee  at  Phibulelphia,  cordially  In- 
viting the  members  of  the  British  association  to 
^Sttend  this  meeting  and  take  part  in  Its  scientific 
l^rf»ceeding8p  and  offering  to  do  the  utmost  in  their 
[>wer  to  tnmke  their  ?isit  at  onoe  pleAsaiu  and  profit- 
able/' 

—  From  JViitur*  we  learn  that  the  officers  of  the 
British  nasocLation  at  the  Montreal  meeting  will  be 
aa  follows;  prttsldcnt,  Lord  Hayidgh;  vice-pre«ideata, 


the  governor-general  of  Canatla,  Sir  John  Alexander 
Macdonald,  Sir  Lyon  Play  fair,  Sir  AJexander  Tllloch 
Gait,  Sir  Charles  Tuppcr,  Sir  Narcisse  Dorion,  Or 
Chauveau,  Principal  J.  W.  Dawson,  Professor  Ed- 
wanl  Frankland,  W.  H.  Hiug*ton,  Tliomas  Sterry 
Hunt;  general  treasurer.  Prof.  A*  W.  Williamson; 
L'eneral  secretaries,  Capt  Douglas  Galtou,  A.  O. 
Vi»rnon  Hai-court;  secretary.  Prof,  T.  G.  Bonney; 
local  secretaries,  L.  E.  Dawson,  R  A.  Ramsay,  S. 
Rivard,  S.  C.  Stevenson,  Thomas  While;  local 
treasurer,  F,  Wolferstan  Tliomas.  The  sections  are 
tiie  following:  ^  A,  Mathemalical  anti  physicaJ 
science:  president,  Sir  William  Thom^ou;  vice- 
presidents,  Prof.  J.  B.  Cherriman,  J.  W.  L,  Glaisher; 
secrelarie)?,  Churles  IL  Carpmael,  Prof,  A,  John- 
son, Prof.  O.  J,  Lodge,  D.  MacA1i*ter  (recorder)* 
B,  Cbemtcal  science;  prefiident,  Prof.  U,  E.  Hoscoe; 
vice-presidents,  Professor  Dcw3U%  Prof.  B.  J.  Har- 
rington; secretaries,  Pruf.  P,  Phillips  Bedson  (re- 
corder), n,  B.  DixoTi,  T.  McFarlane,  Prof.  W,  W. 
Pike,  C,  Geology:  president,  W.  T.  Blanford;  vice- 
presidents,  Professor  Hupert  Jonef*,  A,  U-  C.  Selwyn; 
secretaries,  F.  Adam<*,  G.  M.  Dawson,  W.  Topley  (re- 
cord**r),  W.  Whitaker,  D,  Biology:  president,  Prof. 
H.  N.  Moseley;  vice-presidents,  Dr.  W.  B.  Carpen- 
ter, Prof.  R.  G.  Law#on ;  secretaries,  Prof,  W.  Osier, 
Howard  Saunders  (rccordt^r),  A.  Sedgwick,  Pl^lf,  R. 
lUuiKay  Wright.  B,  Geogra]>hy ;  vice-pre5ideai8,  Col. 
Kliodes  P.  L.  Sclater;  secretaries,  H.  Bell,  liev. 
Abb*/  Lallamtne,  E*  G.  Ravenstein,  E,  C  Rye  (re* 
corder).  P,  Econotnic  science  ami  statistics:  presi- 
dent, Sir  R.  Temple;  vice-presidents,  J.  B.  Martin, 
Prof.  J,  Clark  Murray;  secretaries.  Prof.  H.  S,  Fox- 
well,  J.  S.  McLennan,  Const  an  tineM<^)lloy  (recorder), 
Prof.  .f.  Watson.  G.  Mechanical  science:  president, 
Sir  F.  J,  Bramwell;  vice-presidents,  Prof.  H.  T. 
Bovey,  P.  G.  B.  Westmacolt;  secretaries*,  A,  T. 
Atchison,  J.  Kennedy,  L,  Lesage,  H.  T.  Wood  (re- 
corder), Mf  Aniliropology;  president.  Prof.  E,  B. 
Tylor;  vice- presidents,  Prof.  W.  Boyd  Dawktns,  Pro- 
fessor Daniel  Wilson;  secretarieH,  G,  W.  Bloiam  (re- 
corder),  Rev.  J.  Campbell,  Walter  Hurst,  J,  M.  P, 
Lemotne. 

It  i«i  expected  that  tlie  public  lectures  will  be  by 
Mr,  Crookes,  Dr.  Dallinger,  and  Professor  Ball,  W«  , 
are  glad  to  see  that  Section  A  is  following  tlie  good 
example  set  by  Professor  Lanke^ter  in  blolo^ry  last 
year,  A  ci  rcul  a  r  s i gn  ed  by  Si  r  W  i  1 1  i  am  Thomson  lias 
been  Issued  by  the  committee  of  Section  A,  inviting 
the  co-operation  of  mathematicians  and  physicists, 
and  requesting  those  willing  to  read  paper:^  and  take 
part  in  the  discussions  to  send  their  names  to  the 
secretaries  of  Section  A,  Briti>h  association,  Albe-  ^ 
niarle  Street,  London.  The  following  subjects  have 
been  selected  for  special  discuhsiou  by  the  commit- 
tee: on  Friday,  Aug.  2i),  The  seat  of  the  electromo- 
tive forces  in  the  voltaic  cell;  on  Monday,  Sept.  1, 
The  connection  of  sun-spots  with  terrestrial  phe- 
nomena, 

—  At  the  meeting  of  the  Royal  astronomical  so- 
ciety, Nov»  9,  Prt>f.  S,  P,  Langley  of  Allegheny, 
Penn,,  Dn  J,  A.  C.  Oudemans  of  Uirecht,  Keth- 
erlanda,  Prof.  P.  Tacchini  of  Rome,  and  Dr.  K  We 
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of  Vienna,  were  elecr*'<i  foreign  a8*inciati?-*«  of  the 
society. 

—  The  coniniUte**  of  tho  FrAnklln  inBtitute,  having 
In  charge  the  organ iseftlloii  of  the  electrical  exhibi- 
tion to  be  held  in  Philadetpliia,  Uns  secured  a  site  for 
the  huilditig  on  the  lai'ge  viu-anl  lot  bounded  by 
Thirty-second  and  Thirty-third  Streets,  Lancaster 
Avenue,  and  Foster  Street,  which,  by  the  liberal  iictlon 
of  the  Pennaylvaula  railroad  company^  haa  been 
leased  to  the  instiLnte  for  the  purpose  of  the  exljibl- 
tion  for  a  nominal  consideration. 

The  meeting  of  the  Atiierican  association  for  the 
advancement  of  science^  wliich  wlU  be  held  lhi«  year 
in  Philadi'lphia,  and  tlie  expected  pre^iMice  of  many 
representatives  of  the  British  a^«ocl:ttion,  wlitoh  will 
meet  this  year  in  Montreal,  will  attract  a  nnnierons 
and  influential  jiclenlific  gathering  in  rhiludelphiH 
during  the  time  of  holding  of  the  exhibiiion:  and,  in 


\f     -^ 


-^  -.->* '  - 


order  I  hat  so  exceptional  an  opportunity  lo  promote 
the  intercKts  of  science  shall  not  be  lost,  Congress  has 
been  requested  to  authorize  the  holding  of  a  national 
conference  of  electricians,  to  convi>nfi  in  Philadelphia 
at  that  time.  Should  Congress  make  the  proper  pro- 
Tisions  for  holding  such  a  conference^  the  results 
promise  to  be  of  mucli  value. 

The  ac<:onipanylng  figure  is  a  view  of  the  exhibition 
building,  which  is  now  in  process  of  erection,  and 
which,  by  the  terms  of  the  contract,  will  lie  finished 
by  the  15th  of  June. 

The  main  building  will  be  rectangular,  having  a 
length  of  two  hundred  and  eighty-three  feet,  and  a 
breadth  of  a  hundred  and  sixty  feet,  A  tower  sixty 
feet  high  wilt  be  situated  at  eacit  of  the  four  cor- 
ners of  this  building.  One  central  arch  of  a  hundred 
feet  fipAD,  and  two  hundred  feet  in  length,  will  cover 
the  greater  portion  of  the  space  occupied  by  this 
building;  while  two  smaller  ones,  having  a  span  of 
thirty  feet^  and  running  paralJel  to  it  on  either  side, 


will  join  the  towers.    The  binlding  will  ii;ivi^  srcoinj 
story  apartments  at  its  ends,  with  stairways  lead  I 
up  in  the  lowers  from  tlic  grrmnd  floor,     The  to  we 
themselves  will  be  three  stories  high.    Two  long  afl 
narrow  hall- ways  will  afford  comumtdcatlon  bet  we 
these  apartments.    The  remainder  ot  the  ground  i 
be  enclosed  by  a  large  triangular  building  one  st< 
in  heigh t»  and  joined  to  the  main  halL 

The  circular  of  Information,  with  blank  formu  i 
application  for  f pace,  may  he  obtained  by  addressii 
a  request  therefor  trv  the  secretary  of  xht*  Fraiikli 
institute. 

—  It  Ih  pmi*«»*^ed  to  e«labli!!»h  a  nnniihly  AmeHc^ 
mrtearoU'iflcntjournnL     It  will  heiiih  with  from  tweq 
I y -four  lo  thiity-two  ortavrt  pages,  and  will  be 
largeil  as  rapidly  a*  i.-*  justifled  by  the  support  giv^ 
it.     The  tii'st  numl>er  wiU^prohably  appear  about  i 
Ist  of  May.     It  will  l>e  ]>uhliBhed  in  Detroit  by 

W,    H.    Burr.    Tlie    t*d| 
ing  will  be  in  the  hands  i 
Prof.  M.  W.  Harrington  \ 
Aim  Arbor,  and    he 
neslly    requests   contril] 
tions  from  meteorologie 
The   publication    price 
placed  at  three  dollars, 
communications  c»f  a  bui 
ness  character  are  to  be  i 
dressed  to  \V.  H.  Burr 
Co.,  KX)   *4ri*»woid  8tre« 
Detroit,  Miclu;  all  othe 
loProf.  M.  W.  Harringt 
Ann  Arbor,  Mich. 

—  The  funeral  of  the  ti 
Dr.  J.  F.  Julius  Schiu)^ 
director  of  the  observn 
at  Athens,  was  of  a  put 
character,    and    tlie    kii 
and  queeii  of  Greece  wem" 
present  at  the  ohsiervalor^' 
during  the  delivery  f>f 
oi-ation. 

—  Ti»e  Germ  an  geographical  congress  will  hcs  heh! 
in  Munich  from  the  I7th  to  the  lOth  of  April.  Thte 
priori p.^l  subjects  of  discussion  will  be,  tho  pres 
situation  of  polar  research,  the  latest  proposals  for  t 
alteration  of  the  meridian,  the  glucial  period,  ami 
making  of  school  wall-maps.  Several  welJ-ktvoti 
travel h-rs  and  investigators  have  already  proml»ed  I 
speak. 

—  An  internutional  nrnllhological  congrt^ss  will  1 
held  for  th<^  first  time  in  Vienna  on  April  7;  and 
exhibition  of  biiiJ*,  and  all  that  concerns  their  captuf 
transport,  hou?*ing,  and  feeding,  will  be  open  Af 
4  to  14,    The  subjects  for  discussion  at  the  con 
will  be,  (l}a  proposal  for  an  international  binl-pr 
tection  act;  (2)  the  origin  of  the  domestic  fowl* 
(he  best  means  of  improving  the  specie*;  and  (3)  i 
foundation  of   stations  for  ornithological    oh 
tions  all  over  the  inhabitable  world.    Cotnnuuiiii 
tions  should  be  addresssed  to  Dr.  Oustav  von  Uay 
3  Marokkanergasie,  Vienna. 


FRIDAY,   APRIL  4.    I8S4. 


COMMENT  AXD  CRITICISM, 

Two  bills  are  before  Congresfl  for  the  better 
ailrainistratiou  of  the  oaval  observatory.  One 
places  the  control  of  Ibc  observaUjry  in  the 
Ijands  of  a  l>oard,  nnder  the  sec  notary  of 
the  navy,  consisting  of  the  superintendent,  the 
senior  line  officer  attached  to  the  observatory, 
H«d  the  four  senior  professors  of  matlieraatics 
actually  engaged  in  astronomical  work  at  the 
observatory :  the  other  is  intended  to  give 
the  |K>sitions  of  assistant  astrouoincrs  that  at- 
traction  in  the  way  of  promise  of  proraotiun 
necessary  to  induce  young  men  to  enter  on  the 
work,  looking  upon  it  as  a  jx^niianency,  and 
not  as  a  make-shiit  till  something  better  may 
tarn  up.  It  appears  tliat  in  the  past  twenty- 
two  years,  IVom  the  corps  of  three  assistant 
astronomers,  there  have  been  eleven  resigna- 
tions and  only  four  promotions,  and  of  the 
latter  only  one  in  the  hist  nineteen  years*  It 
would  s**enj  tfiat  tliese  bills  arc  both  in  the 
ill  recti  on  of  placing  the  working  of  tlie  obser* 
vator}*  oo  a  more  i>eniianent  footing,  and  of 
making  it  less  subject  to  intemiption  from 
changes  in  the  corps  of  observers,  as  welt  a^  a 
step  towards  giving  the  direction  of  the  scien- 
tillc  work  of  the  iustitulion  into  the  hands  of 
those  cjipable  nf  rnnking  it  tell  l>etter  than  in 
the  past. 

A  RE(3KXT  statistioal  inquiry  into  the  work- 
ing of  the  systom  of  German  universities  dur- 
ing the  last  half-century,  is  a  model  of  [lains- 
taking  n*seartth  anct  accuracy.  The  author 
is  l>r*  L  C-oorod  of  H»Ue,  well  kuown  as 
a  professor  of  political  science ;  aufl  the  vol- 
ume before  us  is  the  fifteenth  pa|)er  in  a 
series  of  studies  produced,  under  his  diree- 
tiiin,  by  the  seminary  at  HalliN  of  which  he  is 
the  director.  We  might  almost  as  well  en- 
deavor to  cull  interesting  facts  from  a  vofumr 


of  the  census  as  to  draw  from  these  [)flges» 
crowded  with  statistical  tables,  ami  illustrated 
by  numerous  diagrams,  examples  of  the  im- 
portant and  curious  lessons  brought  out  by  this 
stud}*.  One  fact,  however,  is  so  patent,  and 
is  such  an  index  of  the  social  condition  of 
Germany,  that  it  is  worth  mentioning.  Dur* 
iug  the  last  thirty  years  the  attendance  on  the 
seven  universities  of  old  Prussia  has  enormous- 
ly increaseil,  and  especially  since  1874,  when 
there  was  a  brief  tem[>orary  retiograde.  All 
the  faculties,  except  that  of  Roman-catholic 
theolog3%  show  this  increase ;  but  that  of  phi- 
lo80phy  has  gained  far  the  mtjst,  as  might 
indeed  Im*  surmised  from  the  growth  of  modern 
flepartments  of  scientific  instruction.  In  all 
the  universities  of  Germany,  similar  progress 
may  be  seen.  In  the  decade  prior  to  1860 
(the  i)enod  of  1848)  there  was  a  diminution 
in  the  aggregate  attendance ;  in  the  next  two 
decades  there  was  a  slight  increase  :  but  since 
1870  the  numl>er  of  students  has  rapidly 
augmented.  Philosoph}'  has  gained  most, 
law  next,  medicine  next,  and  then  |>rotestant 
theology.  Catholic  theology  alone  has  less  fol- 
lowers in  these  institutions  than  it  had  twenty 
years  ago.  A  summaty  carefully  prepared, 
of  these  two  hundred  and  fill}'  pages,  would 
make  an  excellent  contribution  to  an  American 
journal  of  education.  A  kindred  studj'  of  the 
attendance  uj>ou  American  colleges,  such  as 
Dr.  Barnard  of  Columbia  college  Initiated  a 
few  years  ago,  would  make  an  udmirable  basis 
for  the  inquiries  now  in  progress  as  to  possible 
ituprovements  in  our  institutions  of  learning. 
Is  there  not  some  agency  in  this  country  by 
which  this  investigation  may  be  promoted? 


TiiKKK  has  not  yet  appeared  any  good  and 
trustworthy  illustration  of  a  tornado  at  work, 
in  spite  of  the  comparatively  oommon  occur- 
nmoe  of  these  storms  within  sight  of  many 
observers.  This  is  natural  lix^oKv^x^V^kXsfe^xw^^^ 
for  in  addVUou  Ui  \he  dmmW^  ^\  ^"^  w^\wa. 
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as  may  be  inferred  from  the  generall}*  poor 
representation  of  clouds  in  woodcuts  and  other 
illustrations,  there  must  be  quite  enough  be- 
sides sketching  to  occupy  one's  mind  while  a 
tornado  is  sweeping  past.  But  now  that  Mr. 
Finley  has  shown  that  a  tornado  will  almost 
certainly  be  harmless  when  seen  in  the  soutli- 
east,  is  it  too  much  to  hope  that  some  well- 
trained,  artistic,  and  self-possessed  observer 
may  secure  drawings  of  the  swinging  fUnnel- 
cloud  in  its  several  phases,  from  which  finished 
and  characteristic  illustrations  can  be  made  at 
leisure  afterwards?  A  house  or  tree  of  known 
height,  and  at  known  distance,  would  give  a 
unit  of  angular  measure  from  which  the  alti- 
tude and  diameter  of  the  fUnnel  could  be  de- 
termined after  the  distance  to  the  ordinarily 
well-marked  track  is  discovered.  We  should 
be  indeed  very  glad,  if  the  coming  summer 
were  to  pass  by  without  visits  from  tornadoes  ; 
but  if  they  come,  as  is  most  likely,  let  as  much 
be  found  out  about  them  as  possible.  Water- 
spouts are  in  the  same  need  of  good  portrait- 
ure, and  an  observant  voyager  in  equatorial 
seas  can  do  good  service  by  bringing  home 
accurate  pictures  of  them.  Is  there  not  here 
a  good  opportunit}'  for  the  numerous  amateur 
photographers  to  turn  their  experimentation 
to  good  purpose?  A  series  of  instantaneous 
photographs  would  be  especially  interesting? 


A  NEW  motor  is  said  to  have  been  brought 
out  in  New- York  City,  that  hot-bed  of  schemes 
for  making  money  out  of  the  unwary.  It  is  a 
new  form  of  bisulphide-of-carbon  engine,  this 
time,  which  is  to  revolutionize  the  world,  and 
the  stock  of  which  is  offered  for  sale,  to  the 
fortunate  who  are  admitted  to  the  '  ground- 
fioor,'  at  prices  enormously  below  its  real 
value,  giving  an  opportunity  to  those  favored 
ones  to  make  the  ^  millions  '  that  are  undoubt- 
edly in  it.  We  are  told  of  a  triple  thermic 
motor  which  is  operated  by  the  odorous  fluid, 
and  which  is  expected  by  the  enthusiastic  be- 
lievers in  the  wonderful  invention  to  give 
^'  three  times  as  much  power  from  a  steam- 
boiler  used  to  evaporate  the  vapor  as  could  be 
obtained  Horn  tbe  uae  boiler  by  means  of  a 


steam-engine.  **  It  is  said  thai  large  sums  have 
been  paid  for  the  stock  of  the  new  company 
operating  this  machine  b}-  the  ignorant  capi- 
talist, who.,  sharp'  as  he  is  when  '  working  his 
points  *  in  Wall  Street,  —  not  having  even  the 
intelligence  of  the  man  who  acted  as  his  own 
lawyer,  and  seldom  thinking  of  consulting  an 
engineer  of  known  integrity'  and  good  profes- 
sional standing,  in  a  matter  which  demands 
at  least  the  rudiments  of  an  ordinary  scientific 
training,  —  is  often  galled  with  startling  ease 
by  the  venders  of  '  Keeley  motors,'  and  pro- 
moters of  similar  schemes. 


The  hydrographic  office  of  our  navy  depart- 
ment has  lately  issued  the  first  numbers  of  a 
set  of  monthly  meteorological  charts  of  the 
North  Atlantic,  containing  the  results  of  many 
thousand  observations  on  the  winds  and  other 
atmospheric  phenomena  in  form  for  giving 
practical  information  to  the  navigator.  These 
are  not  to  be  confounded  with  the  monthl}-  pilot- 
charts  begun  in  December  last,  of  which  men- 
tion hasalread}"^  been  made  in  our  columns,  but 
are  vastly  more  thorough.  Indeed,  the  two 
series  have  about  the  relation  to  each  other 
that  weather  has  to  climate.  One  is  designed 
chiefly  to  spread  information  concerning  recent 
changes  in  lights,  buoys,  etc.,  and  to  gather 
and  record  temporary  conditions  of  the  ocean  : 
the  other  aims  to  give  in  detail  the  average  and 
consequently  permanent  elements  of  maritime 
meteorology  for  every  five  degrees  square  of  the 
ocean  and  for  ever}'  month.  The  charts  now 
published  are  for  March,  April,  and  Ma}' :  the 
rest  of  the  set  will  probably  follow  in  the  course 
of  the  3'ear.  Every  one  interested  in  tlic  growth 
of  our  mercantile  marine,  as  well  as  in  the  im- 
provement of  our  nav}',  must  rejoice  to  see  this 
action  of  the  hydrographic  office  toward  the 
maintenance  of  the  wide  reputation  for  mete- 
orologicAl  work  on  the  ocean,  well  earned  in 
Lieut.  Maury's  time ;  and  we  trust  that  the 
series  of  cliarts  now  begun  for  the  North 
Atlantic  may  be  followed  by  others  of  equal 
detail  for  the  other  oceans,  towards  whioh 
'  ^t  of  Lterial  has  b 
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LETTERS   TO  THE  EDITOR. 

ThtUfriUf's  name  l§  in  attcatfi  re  quired  ati  proof  of  gotxl  faith. 

Tbe  great  comet  of  September,  1882. 

A  MORK  recent  detenu i nation  of  tbe  orbit  of  this 
eomct  than  those  mentioned  iii  No.  61  of  Science 
ha»  Ueun  made,  and  tbe  resaUs  may  be  of  interest. 
To  avoid  (as  far  as  maybe)  tbe  errors  wbicb  arise 
from  the  fact  that  different  observers  bave  observed 
varloiis  portions  of  the  nucleu.s,  it  was  tbongbt  best 
to  take  a  series  of  abser\'ations  made  at  a  single 
observatory.  A  One  series  of  over  one  hundred 
observations  made  at  Conloba,  and  extending  from 
Oct.  J 7,  laSi,  to  June  1,  1883,  was  chosen*  Dp  to 
Fob,  12,  Ibe  samo  portion  of  the  nucleus  was  observed : 
this  portion  afterwards  became  Invisible,  and  then 
thu  estimated  centre  of  the  elong:ated  nebulous  ma^ 
[y^lM  tAk»»rL 

By  (Nijnparing  these  observations  with  an  ephemerlt 
computed  fn»m  a  former  orbit,  three  normal  plnoei 
were  found,  the  four  observations  matle  in  May  and 
June  being  neglected.  The  dates  of  these  nonnal 
places  were  Nov.  10 J),  Jan.  'iJ\  and  31  arch  25.0.  It 
is  to  be  re<^retted  that  these  observations  did  not  Jiegin 
In  September,  so  that  the  tirst  normal  place  nii>;ht 
have  been  nearer  the  time  of  perihelion.  Below  is 
the  derived  system  of  elements,  which  is  referred  to 
the  mean  e<|uliiox  of  18?*3.(»,  Greenwich  M.T, 

T  .    ,    .  .    .     Sept.  17.3n:«7 

w   ^    .  Tm*'     'J'     i«.njK' 

o  ,  .'W5     4:t     rwi.ni 

f     .  141      54      'MM 

*  .    .  .  m     i;i     r^-H 

luKi-  .  'f. H\ 

loji  V  -;r:;i 

LiojfiT ,     ,    .     ,    i..«iHi» 

Teriod IKiA  years. 

peri hetion  distance    .    .     .    *    .  TOT^VKMiiileit. 
Seini-umjnr  ttxlK     .     .    *     ♦   T,878/mmmkii)      *• 
8cml-mlnor  uxla     .     ,     ,    ,      l<r>,«;00.()0U     '* 

These  elemenis  satisfy  the  second   nnpmal   place 
r  closely,  thi*  residuals  beitig  — 

A  i  cos  /?  =  +  0.02^';  A  /3  =  +  0.02". 

If  the  period  be  assumed  as  Tol  years,  on  the  as- 
sumption that  the  comet  appeared  in  370  B.C.  and 
11^  A.I).,   and    the    forejtjoingj  perihelion   distance 
LteiC'^eptcd.  the  logarithm  of  the  eccentricity  must  bo 
tMm»5m».  Hliich   Is  0.41000011    iess  than   the    value 
glv<m  above. 

It  U  the  itilenrion  of  the  writer  to  combine  all 
the  rcllabto  observation*  which  have  been  made,  in  the 
hope  of  obtain! tij|  a  fair  orbit  for  thi«  perplexing 
object,  H,  A.  HoWK. 

Uiilv«»T»>ny  of  l>cnTfr, 
Ifurvli  IK 

Atmofti>l&eric  wave  from  Krakatoa. 

Grantinnf,  as  ^i:iuA  \n  Science^  iii.  :iH8,  that  an 
atmosrdioric  w  r^  over  the  entire  world  was 

caus«*d  by  fht'  rion  in  tbe  Straits  of  Sunda, 

would  ir  1    he   rthservable  at   tbe 

opfiositv  imeter  of  tlit*  eartli.  or 

^^oeart!  '^irh  America?    The 

iv<  from  it?  uriirin  in 

c-  lO   formlii'r^  the  arc 

of  A  smalt  rireie,  ciuiniaiit  iy  unlar^^ing  until  it  became 
a  trrmt  t^tf»'fr,  nffer  wb?**b  it  would  ron tract,  conver- 

islti^  side  of  the  earth, 
:   after  which  it  wmild 

i.  ...M w.  ..  ...  .M..*  ,-..,.0.  \V. 

Qo1>olivf<,  Mmeli  IS. 


meotric  time-signals. 

The  devices,  recently  described  in  Scknce,  by  whicli 
a  clock  is  made  to  close  an  electric  circuit  at  regular 
intervals,  prompt  me  to  describe  a  very  simple  one 
which  I  have  found  entirely  aatl5ifactory.  It  is  ap- 
plied to  a  tower-clock  as  follows:  to  tbe  arbor  carrj- 
ing  the  minute-hand,  at  the  end  A,  opposite  the  dial, 
is  screwed  a  slender  brass  arm  al>out  five  inches  In 
length,  extending  down  to  two  light  metallic  spring9,J 
B  C.  The  brass  arm  at  the  proper  moment  comes  iaM 
contact  with  if,  and  moves  it  forward  till  it  touches^ 


2D 


the  platinum  point  on  C.  The  electric  circuit  is  thea 
closed,  as  B  and  C  are  solderefl  to  two  brass  blocks,! 
/J  A\  to  whieli  the  wires  of  the  circuit  are  attached.! 
The.He  blocks  are  grrewed  fast  to  a  piec*e  of  wood,  F^ 
which  is  In  turn  secured  to  tbe  clock-frame  by  set 
screws.  It  will  be  observed  that  the  current  does  not 
pass  through  the  works  of  the  clock.  The  appliance 
can  be  made  to  close  the  circuit  at  any  portion  of  the 
hour  by  simply  loosening;  the  movable  hand  KiA,  and 
fastening:  it  so  that  it  sba!l  bring  the  two  springs 
together  at  the  required  minute.  This  arrangement 
has  not  failed  once  in  a  year  and  a  half  on  a  circuit 
Including  nine  bells.  H.  S.  Caruabt. 

Kvnaitofi,  111.,  March  17, 

Is  material  contaoC  possible? 

Dr.  John  Kobison,  the  eminent  Scottish  phy^ticlst. 
discussing  *  Nowton^s  rings*  (about  1795),  conchided 
that  to  produce  the  central  *  black  spot^  between  two 
glasses  required  a  pressure  of  about  a  Ihnusand 
pounds  to  a  square  inch;  the  separation  at  ibis  place 

being  still  about  yii' i  of  an   inch.      Dr.  Tlnmias 

Young  (about  1805)  found  that  the  phenotnenon  does 
not  depend  on  the  nresence  of  air.     By  the  general 
consensus  of  phy^ici^ts  this  has  been  accepted  as  4j 
striking  evidence  that  molecular  resistance  to  absoluttt^ 
contact  15  Insuperable. 

Sir  William  Thomson,  in  a  Friday  evening  lecture 
at  the  Koyal  institution  of  Great  Britain^  delivered 
Feb.  2,  1863,  said,  however,  very  emphatically,  **  I 
do  not  believe  that  for  a  moment.  The  seeming  repul- 
sion comes  from  Hhr*'ilH  or  pnrtklen  f»f  duftf  between 
thrm''  (Pivyc.  Hoi/.  innL,  Feb.  2,  188?},  x.  1H1»;  Nature, 
June  28,  ISHiJ), 

As  a  question  of  f^w^t,  this  is  one  of  very  great  Im- 
j)ortauce;  and  it  surely  deserves  a  eritical  and  decisive 
determination  by  s(»m©  of  our  well-equipped  physi- 
cistf.  The  InvcHtigation,  though  a  very  delicate  and 
i-«tined  i«ne,  is  quite  within  the  rtssonrces  ot  modern 
eviMiHmontatlon.  The  [iliy^-ical  problem  is,  can  the 
'  black  stn>t  *  between  perfectly  clean  platen  Ins  pro* 
duced  without  sensible  pressure  ?  W.  ^.  '\, 
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Hi^  tidem  in  geological  history. 

In  the  review  of  the  Gmnr'tphinrhf  jakr^mch  for 
1»2.  published  in  Science.  Xo.  .V».  the  notice  of  the 
contribution  of  Dr.  Z<ippritzoti  the  pri>gre8S  of  terres- 
trial physics  Ctjntaiiis  the  foliowiiiz  words:  — 

**  la  comm«titiiif  on  Vrof<-**OT  *wvr^9  D*r«-ia*«  vork  vu  xh* 
effirct  of  the  tide*  Qp>^n  tbe  m'^n**  di^uace,  ftDd  on  Mr.  Rali> 
enlertainsng  lectare,  *  A  (r'inips^  ibpioyh  tfae  rorrldon  of  time.* 
on  the  «une  subject,  the  rerivver  arceptA  frofM^or  Stw*/vrTj'm 
•ODcltulon.  that  tbe  moon  mart  have  already  attained  ita  actual 
distance  from  ut  vhen  our  old««c  4/ambrian  and  Silurian  strata 
were  depotiie-l.  This  veenu  an  anncx>e»i4iar>  a>lbt:n:nee  to  doc- 
trine* of  uniformity:  for.  in  tbe  ^pntad  uf  o-ir  paicozolc  atralA, 
there  i«  eridea<cie  of  much  •tronyer  •ubmrnrliM:  :nui^ponaUon  than 
we  nowtind:  and  even  in  .Turaik»ic  ilnie*  tl.vre  I*  a  •urpriting 
area  of  ctom  bvdded  MUidi-tone*  ;n  the  rec-.ou  of  iLe  C^^iondo 
plateau." 

Tliose  who  have  followed  the  di«cu««ion  in  A'aturf, 
of  the  theory  of  ancient  high  tide*  proposed  by  Pn>- 
fe8s<^#r  Ball  as  a  les»on  to  i;ef}Uyz'i<f^,  will  i#erha'ps  re- 
member that  I  declineil  to  receive  tht-  iess'>n,  and 
denied  the  existence  of  the  im2u;in*rd  hizh  tides,  be- 
caoM  the  geological  record  not  only  contains  no  traces 
of  such  tides,  but.  nn  the  coiitrar>*.  supplies  abun- 
dant evidence  that  no  such  violent  action  accompanied 
the  formation  of  the  se<limentar>'  rocks.  In  makini: 
this  statement  1  was  not  constrained  by  any  devotion 
to  uniformitariani^m,  as  the  reviewer  iiiiiniate«.  but 
based  my  conclusions  u|K>n  an  unbniken  series  of 
fact*.  These  facts  pruve  that  the  accumulation  of  the 
paleiizoic  rocks  took  plac^  in  conilition^  t-sseniially 
like  those  which  prevail  at  present,  and  show  oiiichi- 
sively  that  the  statement.  **  that  in  ilif  spread  of  our 
pale<jzoic  strata  there  i*  evidence  of  murh  stronger 
submarine  transportation  than  we  now  find/*  i^  un- 
warranted. A »  that  statrnient  and  those  I  have  made 
are  in  direct  conflict,  and  the  question  involved  is  an 
all-Important  one  in  the  reading;  of  geoIo;;;ical  history. 
I  take  the  liberty  nf  reviewing  briefly  the  evidencf  i*n 
which  my  conclusions  were  bascil. 

In  the  ('ambrian  aze  wen*  laitl  down,  alon^  the  east- 
ern margins  of  our  cuntinent.  the  Aca<lian  4>hal*;»  of 
Xew  Brunswick,  the  OIenelIu9  shale«  of  Vennont. 
the  -halfc  and  limest'ines  of  Tr*»y.  and  the  shales 
(now  siliceous  slate*!  ^f  Braintreei  Ma*-*..  —  all  the 

{jrotlncis  of  f]uiet  de|Kjsition.  In  th»f  Mi4<>is«ippi  val- 
«*y  the  r'ambrian  «trata  are  buried,  an«I  ina/Tt-ssible 
to  u*.  I 'I  the  Lakf  Superior  rejrion  ihe  copj^er  "erie** 
w:is  ]ip'  iribly  dep<isi!ed  in  the  Cambrian  age.  although 
deni  uisLration  «»f  this  has  not  been  obtaine>il.  There 
Volcanic  disturbances  an*!  eruptions  pnMluc»f*l  sireat 
activity  in  the  agents  which  form  mechanieal  sedi- 
ments.'—  conglomerates,  sandstones,  and  shale«:  but 
this  violence  wa<  all  local,  as  we  find  no  trace?*  of 
it  out^i'l-  that  area.  In  the  far  west  th^  Cambrian 
mcks  are  well  exf>osed  in  many  place*,  and  Constitute 
twelve  thou'>and  feet  of  shales,  with  one  stratum  of 
limeston*  in  the  *e»-tion  of  the  Colorado  Cafion.  seven 
thou.sauil  feti-t  in  Xevaiia.  and  twelve  thousand  feet 
in  the  Wasatch,  of  >and<itones.  shales,  and  lim«'»tones. 
according:  a^  de|H^sitr*ii  undnr  inshore.  off.«hore.  or 
o|>en-sea  conditions  but  nowhere  »howing  marks  of 
more  violent  action  than  maybe  observed  ii»Hlay. 

In  th«.-  lower  Silurian  ro«;ks  we  have  tbe  reconl  of 
a  great  continental  subsidence,  or  elevation  of  the 
ocean-level:  tlie  advance  of  the  M*a  upon  the  land; 
and  the  spread  of  a  >lie.'t  of  frt'a-1»each  material  —  the 
Potsdam  sandstone  —  as  far  as  the  invasion  extended. 
But  the  I'utsdam  l»eacli  was  [precisely  like  the  beaches 
of  t<Miay.  — ripple-marked,  sun-cracked,  bored  by  an- 
nelid*, strewed  with  seaweeds,  and  abounding  in  the 
entire  or  broken  sheIN  of  beach-inhabiting  brachio- 
liods.     Above  til  is  we  have  the  organic  deposits  made 


by  the  Silurian  sea  when  it  si'»l  over  the  submerged 
territory. — a  thousand  feet  or  morv  i*f  limtstones. 
Then  the  Hudson  Hiver  and  Utici  «ha!e<  were  laid 
down  in  the  shallower  waters  *»f  the  retreating  *ea- 
Here  we  have  a  complete  history  of  the  physical 
conditions  which  prevailed  during  the  fomia:ioii  of 
the  lower  Silurian  rock*,  but  n«iwhere  find  any  traces 
of  the  high  tides  of  Profess«ir  I>.\ir*  interv«:ing  but 
imaginative  lecture. 

A  similar  round  of  depoi^iis  comprise-l  *Jie  up|>er 
Silurian,  the  Devonian,  and  the  carboniferous  sys- 
tems. Each  ^up  of  rocks  tells  its  own  story  so 
clearly  that  a  child  may  comprehend  it:  and  that  story 
is  not  only  without  any  lii::li-tide  episixle.  but  is 
clearly  and  positively  cont radio t«.iry  to  the  high- tide 
theory. 

Tour  reviewer  cites  no  facts  t4i  sustain  his  stat«^ 
ment,  and  there  are  none.  The  cr>>ss-l^ded  mesozoic 
sandstones  of  the  Colorado »  plateau  have,  of  course, 
no  bearing  upon  it.  and  they  afford  no  support  to 
the  high-tide  theory:  they  sim'ply  5h«'W  that  peculiar 
conditions  prevailed  in  the  tria^j-ic  age  over  a  limited 
area  on  tlie  east  side  of  the  Wasatch,  where  a  shallow 
sea  was  moved  with  strong  currents,  tidal  or  other- 
wise. On  the  west  side  of  ~the  land  which  separated 
this  ancient  Bay  of  Fundy  from  the  Pacific,  the  tri- 
assic  and  Jurassic  strata  show  no  such  violent  action; 
and  the  same  may  be  said  of  other  part^  of  the  world. 
The  records  of  the  cretaceous  age.  which  ar*  the  niost 
complete  and  completely  exp-i^ed  to  view  of  any.  are 
the  most  conclusive  in  their  demonstration  <*{  the  ab- 
sence of  violent  and  abnonnal  actiun  in  the  processes 
of  nature. 

1  may  also  call  the  attenti«»n  of  your  reviewer  to 
the  fact  that  Prof.  G.  H.  Darwin,  whose  study  of  the 
physical  structure  and  histor>'  of  the  system  of  Mara 
was  the  inspiration  of  Profes«or  Ball's  lecture,  de- 
clines to  subscribe  tti  his  conclusions,  and  concedes 
that  t litre  if  no  evidence  of  abnormally  high  tides 
since  tip*  beginning  of  the  palt^izoic  ages. 

.1.  S.  Xewberry. 

The  flora  of  Labrador. 

A  contributor  to  Xo.  .'rf*  tells  u?*  that  '•  I  have  en- 
«leavon^d  to  show  that  wi*  must  l<.H:tk  to  the  north  for 
the  place  of  origin  of  many  of  our  ]ilants.''  and  that 
he  **  can  si-»-  further  reason  for  the  assertion"  in  an 
analysis  which  he  make*  of  a  very  incomplete  list  of 
the  horn  of  I^ibrador.     He  further  leaches  us.  — 

"That  many  uf  tliv***  pLttiU  «•  re  at  one  time  i!inril>uted  all 
■roand  :b<<-  Arctic  circle.  t)i*-ri-  can  W  no  doubt;  ai;d  that  tbcT 
}mv*r  Uen  liriven  frnin  ih*.-ir  iir>»»  home*  by  the  exce#*ive  cold, 
and  f'jaO'l  ruilaMe  abidiiiir  p'.a<'ii>  at  the  i>outh,  raupt  al*o  be  cou- 
T<idered  aa  an  c«tab!i'hed  f.iCi.'* 

Xow.  Hr.  Editor,  is  not  all  thi>  so  well  established 
and  sf>  familiar  as  to  reinler  supertluou*  the  ewh-aror 
to  ghntc  it  in  the  form  of  a  cnntribu!ion  to  Science  f 
Whatever  may  W  said  uih>ii  the  iiuestion  'where  did 
life  belli n  V  *  ctmsidered  iletluetively.  then*  i?*  no  longer 
any  doubt  as  to  where  the  vegetable  life  anmud  ua 
came  from:  nor  di>es  your  eon  I  ri  but  or  thri»w  any  new 
light  upon  ill*-  m.ittf  r,  in  the  column  which  he  fills. 

liOTAXICDA. 

How  do  the  winds  blow  within  the  storm-disk? 
The  following:  niethiHl  of  showim;  graphically  and 
concisely  the  result  of  many  ob.^ervations  on  storm- 
winds  may.  on  account  of  its'sim]>Iicity.  prove  of  ndue 
to  students  of  meteorology.  Synchronous  obserra- 
tions  of  winds  charted  on  weather-maps  for  any  sin^e 
epoch  are  generally  too  few  and  often  too  disootdant 
to  give  a  precise  picture  of  the  spiral  course  followad 
by  tlie  whirl  ins  air:  and  it  is  difficult  to  combliM  feir 
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eye-memory  the  obgen-ations  plotte<l  od  several  aepv 
rate  charts.     But  thin  onml>inatiori  cnu  be  made  easily 
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and  accurately  by  tak- 
iog  oft  the  records  of 
snccesaive  dates  o»  a 
tlnK^le  she«l  of  tracing- 
paper.  A  cro»9  on  the 
paper  marks  the  storm* 
centre,  always  to  be 
placed  on  the  middle  of 

'  the  area  of  io  w  pressure ; 

k«nd  a  north  line,  laid 
parallel  to  the  meridi- 
ans, serves  as  a  means 
af  orlenlMion.  A  large 
number  of  obBervatimis  \* 
may  thus  be  transferred 

I  to  a  single  figure,  and 

[every  one  of  them  falls 

fin    its   proper   position 

'  with  respect  to  the  ceri- 

I  ire  of  tJie  storm. 

ITie  synchronous 

f  charts  of  the  North  At- 
lantic for  Auffust,  1873, 

,  prepared  by  Capt.  Toyii- 

^nee  of  the  British  mei- 

1  leorological  office,  yield 

I  a  hundr4?d  and  iif ty-sev- 

f«ij  wind -records  within 

[  fix  hundred  miles  of  the 

I  C4>nlre  of  a  cyclone  that 

[  caused    from    tht!    WoJt 

I  Indies  along  our  coast 

[  In  the  ten  days  from  the 

[18th  to  tbf*  27th  of  that 

{mouth.     Thesn   are   ail 

[brought  into  llir  accom- 
panying diagram  (tig.  1),  which  sltoiva  very  clear] 
^t«.y^;  Uu:  ^liyu^sf  mUiU  JW4»  aviyrlit  ^U^lnak 


the  circle  of  three  Imndred  mile  radius,  where  the 
longest  arrows  represent  luirricane  violence,  or  twelve 
of  the  Beaufort  scale;  and,  second,  that j 
these  winds  have,  witJi  notably  few  ex^J 
oeDtions,  a  distinct  departure  from  a  cir»" 
v600  MtL£5         cular  path  to  an  incurving  spiral*     Very 
*SROM  CCNTRI.  evidently,  therefore,  the  centre  of  this 
*  storm  would  not  bear  *  about  eight  point*  *_ 

—   *N    \  to  the  left  of  the  wind's  course,  as  thtf] 

"^  ^  *"     ,  \^  older  mariner^B  guides  put  it,  but  gene 

^    -T^  ^      *•  ^  ally  about  six,  or  In  some  cases  even  i 

■"^Njoo  ^  ^  *^        *®  four,  points  to  the  left,  as  ha 

N  .^  V  been  shown  in  many  other  examples. 

^     Jl^  ^  \  Tig.  2  shows  the  result  of  similar  tre 

• — ^^  f   \        \         ment  of  several  days'  records  of  storm* 

\  '  \        witida  in  our  northern  states,  as  mappedl 

X^  O  ,       ;        in  the  Signal -service  daily  bulletins  for 

f    I      \\         I       h        October,    1877.      Observations  nortli  of 

\\  I    f        *  i        the  centre  are  unfortunately  rare,  as  we 

\      *     I  '        have  not  as  yet  sufScient  stations  in  thn 

,  /  ^  !         Bdti-sh  possesaions.     Although  t^le  three 

/  *       (  '  hundred  arrows  show  numerous  discord - 

\  /»  /  '  ant  directions,  the  general  motion  indi- 

y^y      J        f  /  f  cated  by  them  is  again  clearly  an  incurv- 

,>-  'I  /  incapiral. 

^  '        ^  f  Thirt  mcthwl  of  concentrating  obser- 

i  jf  vallons  on  a  single  diagram  may  prove 

'  /of  service  in  several  directions  of  storm- 

^^  ^    /'  study,  being  applicable  to  the  detenni- 

^^^  nation  of  tlie  general  form  of  isobars, 

and  areas  of  cloud  and  rain,  as  well  its 
to  the  investigation  of  the  Inclination 
and  velocity  of  the  wind  in  different 
quadrant?*  of  the  storm,  or  at  stations  of 
different  situation   an   to  distance  from 
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UndulationB  in  olay  deposits. 

A  ditch  about  two  feet  deep,  and  running  nearly 
east  and  west,  on  the  grounds  of  this  college,  presents 
a  profile  as  if  the  clay  (which  is  of  unknown  depth) 
had  been  shaped  into  undulations,  with  crests  from 
eight  to  fifteen  feet  apart,  and  then  covered  uncon- 
formably  by  the  sandy  soil,  which  over  the  crests  is 
about  two  or  three  inches  deep,  and  in  the  troughs 
about  two  feet  at  most.  The  '  strike '  of  the  crests  is 
nearly  north  and  south.  This  peculiar  formation  has 
been  observed  over  a  large  area  of  country  in  this  vi- 
cinity. A  surface  peculiarity  is  the  occurrence,  at  in- 
tervals of  one  or  two  hundred  yards  on  the  prairies, 
of  low  mounds  a  foot  or  two  high,  usually  covered 
with  dewberry  briers.  West  of  this  place,  in  Milam 
and  Williamson  counties,  the  nearly  level  prairies  are 
mammillary,  with  slight  elevations  eight  or  ten  feet 
apart,  presenting  the  appearance  of  old  tobacco  or 
potato  hills  on  a  gigantic  scale.  These  appearances, 
visible  from  the  cars,  excite  the  curiosity  of  all  who 
observe  them ;  and  a  plausible  theory  of  their  cause 
might  not  only  gratify  this,  but  lead  to  some  very 
important  discoveries  in  dynamical  geology.  For 
these  reasons  I  desire  to  present  this  problem  to 
your  geological  readers;  and,  if  it  has  already  been 
solved,  my  apology  for  ignorance  of  the  solution  must 
be  that  I  am  not  a  geologist.  II.  II.  D. 

Agrlculturftl  and  mechanical  college  of  Texan, 
College  Station. 

'  A  singular  optical  phenomenon/ 

HavinjL;  made  the  phenomena  of  binocnlar  vision  a 
BiK^cial  study  for  many  years,  I  was  greatlv  interested 
in  the  letter  of  *F.  J.  S. '  in  Science,  No.*57.  But  I 
confess  I  do  not  quite  understand  it.  I  can  but 
think  tli:it  the  plieiiomeiion  he  describes  is  only  an 
example  of  ^  phantom  imayef*  i)roduced  by  binocular 
combination  of  similar  tigures  of  a  regular  imtterned 
field  —  in  tliis  case,  the  s<iuarea  of  the  coarse  screen. 
ISut  in  that  case  the  image  ought  not  to  be  inverted 
nor  enlarged.  Ah  to  the  inversion:  if,  as  I  suppose, 
your  coirespondeiit imagines  it  inverted  only  l)ecause 
It  moves  with  the  head,  he  is  probably  mistaken. 
There  is  no  optical  law  by  which  an  inverted  innige 
could  1)«*  formed  under  the  conditions  described.  The 
movement  of  the  image  is  simple  parallactic  motion. 
The  point  of  sight  being  the  centre  of  parallactic 
rotation,  if  the  image  he  nearer  than  the  object,  the 
motion  will  be  in  the  same  direction  as  that  of  the 
iiead  of  tlie  observer;  but,  if  the  image  be  farther  off 
than  i\u\  o!)ject  (a  far  more  diflieiiltcase),  the  motion 
of  the  image  will  be  opposite  that  of  the  head. 

There  still  remains,  however,  tlie  enlargement  of 
the  iniaj^e.  This  is  incomprehensible  tome.  It  ought 
to  be  diminished  in  exaet  proportion  to  its  nearer 
distance.  Neither  can  I  at  all  understand  what  is 
said  al)out  tlie  phenomenon  as  seen  by  a  near-sighted 
person.  I  should  be  glad  if  your  correspondent  would 
repeat  and  describe  more  accurately  the  phenomenon ; 
for  there  are  no  phenomena  more  illusive,  and  requir- 
ing more  practice  to  understand,  than  those  of  bi- 
nocular vision.  If  I  am  right  as  to  the  nature  of  the 
image,  it  ouglit  not  to  be  seen  with  one  eye  only. 

The  subject  of  phantom  images  is  fully  explained 
in  my  little  volume  on  *  Sight,'  pp.  107-lli). 

JosKi'U  LeConte. 

Horkcley,  Cal.,  March  18. 18S4. 

The  possible  origin  of  some  osar. 

The  writer  does  not  profess  to  have  an  extensive 
acquaintance  with  these  problematic  structures;  but, 


a  few  examples  having  been  discovered  in  his  re- 
searches in  Dakota,  the  subject  of  their  origin  has 
been  thrust  upon  him. 

From  several  considerations,  wliich  need  not  be 
given  here,  it  seems  extremely  improbable  that  the 
quaternary  glaciers  in  that  region  bore,  either  on  their 
surface  or  in  their  depths,  any  considerable  amount 
of  diMsj  at  least  nothing  coarser  than  dust  upon 
their  suif  ace,  and  perhaps  gravel  in  their  lower  por- 
tions. How,  then,  can  steep  meandering  ridges  nearly 
continuous  for  miles,  ten  to  thirty  feet  in  height,  run- 
ning nearly  at  right  angles  with  a  great  moraine,  and 
much  more  stony  than  the  surrounding  surface  and 
tlie  general  mass  of  the  till,  be  explained  ? 

The  following  hvpothesis  is  offered  for  criticism. 
Given  a  sub-fflacial  stream,  or  a  super-glacial  one, 
which,  near  the  edge  of  the  ice-sheet,  has  cut  an  ics- 
cafion  through  to  the  ground  moraine:  the  presence  of 
the  ice-cliffs  on  either  side  would  tend  to  force  a  plas- 
tic body  like  the  till  toward  the  stream,  and  cause  it 
to  rise  underneath  the  stream,  like  the  *  creeps '  fre- 
quently occurring  in  coal-mines  or  deep  cafions.  Now, 
if  the  streams  have  only  a  velocity  sufficient  to  wash 
out  and  carry  off  the  finer  material,  the  bowlders  and 
sravel  will  be  left  in  excess,  and  in  ridces  along  the 
line  of  the  stream.  Of  course,  stratified  beds  of  sand 
and  gravel  would  form  a  considerable  portion  of  hills 
produced  in  this  way,  just  as  in  the  case  of  those 
formed  according  to  the  usually  accepted  theories. 
Similar  breaks  and  lateral  repetitions  of  the  ridges 
might  result  according  to  either  of  the  theories. 

It  seems,  moreover,  not  improbable  that  some  of  the 
re-entrant  spurs  of  terminal  moraines  may  have  begun 
in  this  way ;  the  cafion  developing  into  a  notch,  and 
giving  rise  to  lateral  flowage  of  the  ice,  as  well  as  In- 
creeping  of  the  till.  J.  £.  ToDD. 

Tabor,  lo. 

Osteology  of  the  cormorant. 

In  late  numbers  of  SciencCj  several  communications 
have  appeared  from  Dr.  Shufeldt  (ii.  (MO,  822;  iiL 
14.3)  and  Mr.  Jeffries  (ii.  730;  iii.  59)  on  the  'oste- 
ology of  the  cormorant,'  and  especially  on  so-called 
*  occipital  style;'  and  complaint  is  made  by  Mr.  Jef- 
fries (iii.  5U)  that  Dr.  Shufeldt  *does  not  mention  the 
nature  of  the  bone '  in  (lueslion.  Neither  gentleman 
seems  to  have  been  thoroughly  acquainted  with  the 
literature  of  the  subject;  and  inasmuch  as  both  are 
members  of  a  committee  of  the  American  ornitholo- 
gists' union,  appointed  to  investigate  the  anatomy 
and  physiology  of  the  birds,  they  may  be  thankful 
for  a  reference  to  a  special  paper  on  the  anatomy  and 
functions  of  the  bone  in  dispute.  It  is  to  a  memoir 
by  William  Yarrell  that  I  refer.  Yarrell  designated 
the  *  occipital  style '  of  Shufeldt  as  the  *  xiphoid  bone,' 
and  in  1W8  communicated  to  The  zoological  journal 
an  article  (iv.  234-2.'n,  art.  xxviii.)  *on  the  use  of 
the  xiphoid  hone  and  its  muscles  in  the  corvorant 
(Pelecanus  carbo  Linn.),*  which  is  accompanied  by 
two  figures  on  plate  vii.  (figs.  5  and  6)  illustrating  the 
skull,  with  the  xiphoid  bone,  and  the  muscles  in 
relation  with  it  and  the  lower  jaw.  The  development 
of  the  peculiar  bone  is  (*orrelated  with  the  weakness 
of  the  lower  jaw;  but  for  further  information  those 
interested  must  refer  to  The  zoological  journal,  where 
they  will  likewise  find  references  to  the  views  <tf 
other  authors. 

Lest  Science  or  myself  should  be  charged  with 
making  or  overlooking  a  typographical  error,  I  beg 
to  add  that  ^  corvorant'  is  the  substitute  for  canmh 
rant,  adopted  by  Yarrell,  probably  from  a  falsr  ^^ 
confused  idea  as  to  the  etymology  and  history  o# 
word.  Theo.  Qn 


1 4,  1B844 


SCIENCE. 


405 


•^ 


GBOROB  ENGBLMANN. 

G Kouii K  En g r. lm a nn  was  born  \ n  F rank fort- 
on-the-Main  on  the  2d  of  February.  1809.  lit* 
died  in  8t.  Loiiia  jiust  atter  the  t'oin|*h'tion  of 
his  seventy-fifth  u*ai\  on  tlie  4th  of  Feliriia- 
ry,  1884,  very  unoxpeotedly,  and  after  an  ill- 
ness which  iiad  ke[>t  him  from  his  scientific 
work  but  a  few 
days.* 

Dr.  En^el- 
inann  received 
his  uicUical 
education  and 
ftarly  scientiQe 
training  at 
Berlin,  lleidel- 
berg,  and 
Frankfort. 
Agassiz,  Alex- 
ander Braun, 
and  C  b  a  r 1 c  & 
8chim|>er  were 
among  his  col- 
lege-associates 
and  lifelong 
friends.  His 
determination 
to  establit^h 
himself  in  the 
United  States^ 
muathavebeen 
made  early  ; 
for  he  left  Ger- 
many almost 
at  once  after 
grudiaation,  '\^ 

reaching  New  * 
York  in  IH^2, 
Ills  first  visit 
was  to  Phila- 
delphia, at- 
tracted thcrp 
by  the  scien- 
tific reputation 
of  that  city, 
where  ho 
was  fortunate 
enough  to  make 
and   other 


■ 


the 
scientific 


a*'4uaintance  of  Nuttall 
men.  His  inclinations, 
however,  still  turned  westwanl ;  and  young 
Engclmann  soon  left  the  seaboard,  to  seek 
a  home  in  the  almost  uncacplured  regions  be- 
yond the  Mississippi,  He  went  first  to  St, 
Ix>ul8^  tl»en  scarcely  more  than  a  IVootier  trad- 
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iug-post,  influenced,  no  doubt,  in  this  step  by 
the  fact  that  there  was  already  a  little  colony 
of  Germans  located  there.  But  Dr.  Engelraann 
did  not  at  once  establish  himself  in  St.  Louis. 
With  the  delil^eialion  and  care  which  character- 
ized all  the  actions  and  studies  of  his  life,  he 
determined  to  sec  something  of  the  western 
country  before  finally  selecting  a  home.     For 

this  purpose  he 
undertook  a 
long  and  soli- 
tary journey 
on  borse-badk 
through  south- 
western Mis- 
souri, Arkan- 
i^as,  and  west- 
ern Louisiana. 
This  journey 
was  probably 
made  in  1833, 
^»nd  occupied 
yix  months.  It 
nearly  cost  Dr. 
KTif^elmannhiB 
ill  ;  for  the 
young  travel- 
ler took  a  dan- 
geix)us  fever 
among  the  Ar- 
kansas swamps, 
into  which  his 
botanical  zeal, 
no  doubt,  often 
Icrl  him.  For- 
tunately he  fell 
into  the  hands 
of  a  negro  fam- 
ily, who  nursed 
him  faithfully 
through  his 
long  illness, 
which  cut  short 
further  explo- 
ration, and 
hurried  him 
back  to  St. 
Louis. 
Here  Dr.  Engelmann  finally  established  him- 
self as  a  physician  in  1 835.  He  had  previously, 
however,  gone  to  Germany,  and  on  his  return 
bad  brought  back  with  him,  to  his  new  home, 
the  faithful  and  devoted  companion  who  shared 
his  lalKirs,  his  trials  and  triumphs*  for  more 
than  forty  years.  From  1835  until  his  death 
Dr*  Engelmann  continued  to  live  in  St.  Louis, 
and  to  devote  to  scientille  investigations  every 
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aiul  ul)HOrbing  profesKional  practice.  He  was 
able,  however,  to  make,  at  long  inter\'als,  sev- 
eral visits  to  Kuro]H*  (the  last  as  recently'  as 
last  year)  largely  for  the  purpose  of  botanical 
study  ;  although  his  opix)rtunities  for  extended 
l)otauical  exi)lorations  in  his  adopted  land  only 
came  to  hiiil  late.  Twice  in  the  last  ten  3'ear8 
of  his  life  Dr.  Kngelmann  was  able  to  see  Colo- 
nulo;  in  187<),  he  visited  the  southern  Alle- 
ghany Mountains ;  and  in  1880  made  a  long 
journey  through  the  forests  of  the  Pacific 
states,  where  he  saw  for  the  first  time,  in  a 
state  of  nature,  plants  he  had  studied  and 
described  more  than  thirty  years  before.  Dr. 
Kngelmann *s  associates  in  this  long  and  ardu- 
ous journey  will  never  forget  his  courage  and 
industr}',  his  enthusiasm  and  zeal,  his  abound- 
ing good  nature,  and  his  kindness  and  con- 
sideration of  them  and  every  one  with  whom 
he  came  in  contact. 

Kngelmann's  first  botanical  publication  ap- 
IK»ared  as  long  ago  as  1832,  when,  on  the  eve 
of  his  departure  fbr  the  United  States,  he  print- 
ed in  Latin  a  dissertatio  inauguralis^ '  De  An- 
tholysi  pixxiromus,'  illustrated  by  drawings 
made  by  the  author.  This  paper  is  still  some- 
times referretl  to,  and  was  certainly  a  remark- 
able production,  in  view  of  the  youth  of  the 
writer,  and  the  existing  knowleilge  of  vegetable 
morphology.  No  other  liotanical  i)aper  ap- 
peareil  from  Dr.  Engelmann's  pen  until  1842, 
when  ho  published  in  the  American  jounud 
of  science  his  monograph  of  North- American 
C'usoutinoao.  He  had,  however,  some  time 
lH»foro,  in  association  with  Capt.  (\  Neyfeld, 
undertaken  the  eiiitorship  of  Das  westland^  a 
journal  printed  in  Ileidellwrg,  and  intended  to 
make  known  to  German  emigrants  the  advan- 
tages of  the  Mississippi  valley.  This  publica- 
tion did  not  outlive  the  first  volume,  which  bears 
upon  the  titlepage  the  date  of  Is.ST,  and  which 
i\>ntains  three  articles  by  Kngelmann,  generally 
descriptive  of  the  natural  features  of  the  west- 
ern ixnintry,  with  some  account  of  his  southern 
journey  of  18o:>.  If  these  early  years  in  St. 
Louis  wej*o  not  prolific  in  l>otanieal  publication, 
their  lK)tanical  oi'cupations  were  not  the  less 
imiK>rtant  and  valuable.  He  made,  at  the  time, 
large  tvlleetions  of  western  plants,  then  haixlly, 
if  at  all,  ropresonteii  in  European  herbaria, 
distributing  them  friH^ly  among  his  German  cor- 
res^H^ndents.  At  this  time,  tiX>.  he  made  the 
:u\]uaiutanoe  of  the  authors  of  the  *  Flora" of 
North  America,'  to  whom  Kngelmann  first 
Ivoame  known  through  the  disi*overies,  by  the 
younger  of  the  two  botanical  partners  in  this 
undertaking,  of  some  of  his  specimens  in  the 
Berlin  horKeirium.      This   rather   roumlaKiut 


introduction  led  to  a  warm  friendship  and  doee 
and  sympathetic  scientific  association,  which 
has  largely  shaped  the  botanical  studies  over  a 
great  continent,  and  which  death  only  has  in- 
terrupted. 

The  api)earance  of  the  monograph  on  Cus- 
cutineae,  which  was  soon  republished  in  the 
Botanische  zeitung  and  the  London  journal  of 
botany^  established  Kngelmann 's  reputation  as 
a  systematic  botanist,  and  procured  for  him 
the  corres[)ondence  of  Hooker  and  other  foreign 
botanists.  Several  new  species  are  described 
in  this  paper,  and  the  genus  Lepidanche  pro- 
IK>sed  for  a  Cuscuta-like  plant  of  the  western 
prairies.  Cuscuta  always  interested  Dr.  Kn- 
gelmann ;  and  in  18i39  he  published  in  the 
Transactions  of  the  St.  Ix)uis  academy'  an  elab- 
orate revision  of  the  whole  genus,  for  which 
he  had  long  been  collecting  material. 

In  1842  he  published  in  the  American  journal 
of  science  a  list  of  plants  collected  b}*  Charles 
A.  Oeyer  in  Illinois  and  Missouri,  in  which 
several  si>ecies  are  first  described  ;  and  in  1845, 
in  the  Journal  of  the  Boston  society  of  natural 
history^  in  collaboration  with  Asa  Graj',  an 
enumeration  of  plants  collected  in  western 
Texas  by  his  countryman,  Ferdinand  Lind- 
heimer,  a  naturalist  attached  to  the  German 
colony  of  New  Braunfels. 

In  1818  was  published  his  sketch  of  the 
botany  of  Dr.  A.  Wislizenus*  exi)edition.  Dr. 
Wislizenus,  a  German  pln'sician  and  a  resident 
of  St.  Louis,  had  been  attached  to  Col.  Doni- 
phan's exi>edition,  but  was  taken  prisoner  by 
the  Mexicans,  and  carried  to  Chihuahua,  where, 
as  well  as  in  the  valley  *of  the  Rio  Grande, 
he  had  made  imi)ortaiit  botanical  collections. 
These  were  aftei-wanls  placed  in  Dr.  Engel- 
mann's  hands  for  elaboration.  The  study  of 
these  c^ollections  exerted  a  powerful  influence 
u|X)n  his  subsequent  Iwtanical  studies.  They 
first  drew  his  attention  to  Cactaceae  and  Pinus, 
which  ctmtinuiHi  to  occupy  his  thoughts  for  the 
remainder  of  his  life,  and  of  which  his  knowl- 
eilge was  unequaIle<L  As  early  as  185G,  Dr. 
Kngelmann  published  in  the  Proceeilings  of  the 
American  academy  a  synopsis  of  the  Cactaceae 
of  the  territory  of  the  Initeil  States.  Two 
years  later  appeared  his  •  Cactaceae  of  the 
boundary,'  in  the  second  volume  of  the  L^nited 
States  and  Mexican  bonudary  survey  report. 
This  pajH^r,  suixnbly  illustrated  by  drawings 
made  (under  Dr.  Kngelmanns  direction)  by 
Koethe.  is.  jn^rhaps.  his  besi-known  botanical 
work.  Dr.  Kngelmann  has  studieil  and  de- 
scribe*!  all  the  connections  of  Cactaceae  which 
have  from  time  to  time  been  made  in  the 
Mexican  ^KHimiary  rvgion,  and,  hiid  he  iiTcd 
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would  have  elaboniletl  the  whole  order  in  ae- 
cordaiicc  with  his  latest  views  of  the  subject. 
He  evcD  proposed  so  late  as  last  3' ear  to  pass 
a  oousiderable  time  iu  northern  ^fexico  for 
the  purpose  of  studying  these  plants  in  their 
native  country  before  finally  giving  to  tlio 
world  the  final  results  of  his  long  investiga- 
tions. Tliflt  he  did  not  live  long  enough  to 
elaborate  the  mass  of  material  lie  had  so  in- 
dustriously collected  for  this  work  is  an  iiTep- 
arable  loss  to  botanical  science  ;  for  no  other 
hand,  in  this  generation  at  least,  will  be  able 
to  take  up  this  family  where  he  has  left  it. 

Other  difficult  genera  have  long  been  studied 
by  Dr.  Engelmann.  His  predilections,  indeed, 
have  always  been  for  the  most  dilBcnlt  and 
[K^rplexing  plants  ;  and  he  willingly  devoteil 
Idinaelf  to  such  genera  only  as  less  patient 
investigators  hesitated  to  take  up.  Thus  he 
mastered  the  North- American  Kuphorinaceae, 
elaborating  all  recent  collections  of  the  fam- 
ily, without,  however,  undertaking  a  romplete 
revision  of  the  order  as  represented  in  this 
country.  Me  published  an  elaborate  and 
exhaustive  \m\}QT  ujionthe  North-American  spe- 
cies of  J  uncus,  and*  later,  one  on  the  Noilh- 
Ameriean  Isoetes-  His  published  notes  u^wn 
the  North- American  s|)ecies  of  Qnercus,  for 
years  one  of  his  most  engrossing  subjects,  and 
u|)on  North-American  Abies,  Juniperus,  of  the 
section  Sabina,  and  upon  the  genus  Pinns, 
coutaiu  the  most  valuable  and  tnistwortliy 
information  which  has  api»enrcd  upon  these 
plant*.  In  1873  Dr.  Engelmann  published, 
rmder  the  title  of  *  Notes  on  the  genus  Yucca,' 
his  elalx>rate  revision  of  the  genus  here  first 
comprehensively  treated.  Two  years  lat^r  his 
notes  on  Agave  appeared,  in  which  arc  enu- 
merated and  described  the  species  detecte<l 
within  the  limits  of  the  United  States,  as  well 
as  a  few  foreign  s^yeeies  previously  imperfectly 
known*  Dr.  Engelmann  studied  for  many 
years  the  genus  V^itis ;  and  our  knowledge  of 
the  North- American  species  is  due  in  a  large 
measure  to  his  investigations.  His  last  Ix)- 
tanical  publicJition,  a  sketch  of  the  true  grape- 
vines of  the  United  States,  although  written 
9<'jme  months  earlier,  and  previous  to  his  last 
European  joi»mey,  was  issued  late  in  1883. 

Dr.  Kngclmann*s  l>oUnical  writings  were 
not  voluminous.  All  his  work,  however,  is 
characterized  by  the  most  careful  and  con- 
scientious fjrepa ration,  great  good  judgment, 
classical  mothoils  of  treatment,  and  remarka- 
ble thoroughnesa.  His  investigations  were  slow 
and  laborious,  ofUnx  lasting  for  years  ia  the 
100  of  a  single  plant.     No  botani&t  was  ever 


of  his  ol>sorvations,  or  was  less  satisfied  with 
the  extent  of  his  own  knowledge.  Such  admi- 
rable, and  in  these  days  unusual,  caution  has 
made  Dr.  Engelmann's  botanical  w*ri tings  mas- 
terpieces in  their  wa}*,  worth j*  to  stand  with 
the  best  productions  of  tbeir  nature  which  have 
yet  appeared.  This  \'ery  caution  and  desire 
to  wait  for  completeness,  however,  which  have 
made  Di\  Engelmann 's  published  papers  what 
they  are,  have  cost  the  wodd  a  vast  store  of 
valuable  information  collected  by  him  during 
long  years  of  careful  investigation,  but  never 
quite  ready,  in  his  critical  judgment,  for  publi- 
rntiou. 

Dr.  Engelmann,  iu  addition  to  his  profes- 
sional and  botanical  labors,  was  a  most  zealous 
meteorological  observer,  and  at  the  time  of  his 
deatli  was  probably  one  of  the  oldest  meteor- 
ologists in  the  United  States-  He  published 
many  im[»ortant  papers  upon  this  and  various 
physical  and  toixjgraphical  subjects,  but  the 
length  to  which  this  notice  is  already  extended 
precludes  more  than  the  mere  mention  of  this 
fact.  His  nleteorological  and  other  miscellane- 
ous papers,  as  well  as  his  important  botanical 
papera  since  185t3,  have  been  published  in  the 
Transactions  of  the  St.  Louis  academy  of  sel- 
ence,  which  he  was  largely  instrumental  in 
establishing,  and  which  be  long  sensed  as  pres- 
ident. 

Dr.  Engelmann  was  a  member  of  the  Amer- 
ican aeadera}^  of  arts  and  sciences,  a  corporate 
member  of  the  National  academy  of  sciences, 
a  foreign  member  of  the  Linnaeati  society  of 
London,  and  an  active  or  corresponding  mem- 
ber of  many  other  learned  bodies.  His  career 
was  eminently  successful.  He  lived  to  see  the 
correctness  of  his  judgment  in  selecting  St. 
Louis  as  bis  adopted  home  confirmed,  the  fron- 
tier trading-post  grown  into  a  great  city,  and 
himself  at  the  head  of  bis  profession  there, 
and  then  his  place  occupied  and  worthily  filled 
by  his  only  sou.  He  long  enjoyed  the  friend- 
ship, the  respect,  and  the  correspondence  of 
man}'  of  the  most  distinguished  botanists  of 
the  age,  everywhere  the  recognized  authointy  in 
those  departments  of  his  favorite  science  which 
had  most  interested  him. 

Geoi^ge  Engelmann,  it  is  fair  to  assume,  will 
long  live  in  his  botanical  writings.  The  thor- 
oughness of  his  work  leaves  little  to  subsequent 
wprkere  in  his  chosen  fields  to  gather,  and 
secures  its  permanent  usefulness  and  value. 
When,  however,  his  written  words  are  forgot- 
ten, the  western  plains  of  his  adopted  land  will 
still  be  bright  with  the  yellow  rays  of  Engel- 
mannia;  and  the  splendid  spruce,  the  fairest  of 
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will  still,  it  is  to  be  hoi>cd,  cover  with  noble 
forests  the  highest  and  most  inaccessible  slopes 
of  the  Rocky  Mountains,  recalling  to  men, 
as  long  as  the  study  of  trees  occupies  their 
thoughts,  the  memory  of  a  pure,  upright,  and 
laborious  life. 


THE  MAXIMA   AND   MINIMA    TIDE- 
PREDICTING    MACHINE,^ 

This  machine  has  been  invented  by  Mr. 
Ferrel,  and  constructed  by  Fauth  &  Co.  of 
Washington,  for  the  use  of  the  Ck>ast  and  geo- 
detic 8ur\'ey.  Its  object  is  to  determine  me- 
chanically the  times  and  heights  of  high  and  low 
waters  for  the  numerous  tide-stations  around 
our  coast,  for  which  tide-tables  are  annually 
published.  The  numerical  data  for  these  have 
been  heretofore  obtained  by  computation  ;  but, 
on  account  of  the  great  complexity  of  the  tidal 
theory  and  formulae,  this  involves  a  great 
amount  of  labor  to  obtain  even  approximate 
results,  and  more  accurate  ones  have  to  be 
dispensed  with,  unless  the}-  can  be  obtained 
in  some  way  mechanically,  with  much  greater 
facility  than  by  computation. 

The  first  tide-predictor  was  invented  by  Sir 
William  Thomson,  about  eight  years  ago. 
This  was  constructed  so  as  to  take  into  account 
about  ten  only  of  the  principal  tide- components ; 
all,  however,  which  are  of  much  practical  im- 
portance. This  machine  has  not  been  used  in 
the  regular  prediction  of  tides,  and  is  said  to 
be  now  on  exhibition  at  the  South  Kensington 
museum. 

Subsequently  Mr.  Kobeils,  of  the  Nautical 
almanac^  London,  had  another  constructed 
uix)n  somewhat  the  same  j)lan,  but  larger,  tak- 
ing into  account  twice  as  many  of  the  compo- 
nents, and  having  some  improvements  on  the 
plan  introduced.  A  description  of  this  ma- 
chine was  given  in  The  engineer  of  Oct.  19, 
1879.  It  is  now  being  successfull}-  used  in 
the  prediction  of  the  tides  of  India. 

Both  of  these  machines  have  been  constructed 
so  as  to  be  run  b}'  clock-work,  and  to  give  the 
results  in  the  form  of  a  tide-curve  for  one  year 
on  a  roll  of  paper,  from  wliich  the  times  and 
heights  of  high  and  low  waters  are  afterwards 
read  off  and  recorded. 

In  the  maxima  and  minima  predictor,  only 
the  maxima  and  minima  of  the  heights  of  the 
tide  above  mean  low  water  or  an}*  other  as- 
sumed plane  of  reference,  and  the  times  of  their 
occurrence,  are  indicated ;  as  these  alone  are 

1  Thli  article,  written  by  Mr.  William  Fbbbbl,  Is  published 
by  permlssioii  of  Uie  superintendent  of  the  Ooast  and  geodetic 
survey* 


required  for  the  tide-tables  annually  published. 
For  this  purpose  a  transformation  of  the  tidal 
harmonic  function  was  necessary,  so  that  it 
would  give  heights  and  times  of  the  maxima 
and  minima  ;  and,  as  an}'  such  transfbrmatioa 
usually  i*enders  the  resulting  expression  mudtx 
more  complex  than  the  original  one,  the  whole 
theor}'  and  construction  of  this  machine  if 
much  more  complex  than  in  the  case  in  which 
the  machine  is  required  to  give  the  height  of 
the  tide  at  regular  stated  inter>'als  of  time,  or 
a  graphic  representation  of  the  whole  fkinction. 
In  this  machine  both  the  clock-work  and  roll 
of  paper  are  dispensed  with,  and  the  machine 
is  run  by  means  of  a  small  crank  at  the  side, 
with  the  left  hand  ;  and  the  times  and  heights 
of  high  and  low  watera  are  read  off  ftom  the 
face  of  the  instrument,  and  recorded  as  you  go, 
with  the  right  hand,  upon  blank  forms  ready 
for  the  printer.  The  great  advantage  which  is 
claimed  for  this  form  of  the  machine  is  that  it 
gives  onh'  what  is  required,  and  this  in  such  a 
wa}'  that  the  results  can  be  recorded  at  once, 
and  the  trouble  of  handling  long  rolls  of  paper, 
and  estimating  the  times  of  maxima  and  mini- 
ma, and  reading  off  the  corresponding  height 
of  the  tide,  is  saved.  Although  the  machine  is 
more  complex,  this  makes  no  difference  in  the 
facility  with  which  the  results  arc  obtained. 
The  crank  is  turned  until  an  index  on  the  cen- 
tral dial  of  the  face,  called  the  lunar  index, 
pointing  between  eight  and  nine  on  the  accom- 
panying i)ersi>ective  representation  of  the  fao9 
of  the  instrument,  comes  in  conjunction  with 
the  upper  end  of  an  oscillating  needle,  the  upper 
end  pointing  between  twelve  and  one,  as  rep- 
resented, when  the  time  of  high  water  is  pointed 
out  by  another  index  on  the  same  dial,  called 
the  solar  index,  pointing,  as  represented,  to  the 
figure  twelve,  at  noon  and  midnight,  and  the 
height  is  indicated  by  an  index  on  a  vertical 
scale  on  the  left  side  of  the  face  of  the  instru- 
ment. You  then  turn  until  the  lunar  index 
comes  in  conjunction  with  the  lower  end  of 
the  needle,  when  the  solar  index  points  out  the 
time  of  low  water,  and  the  index  at  the  side,  its 
height.  Turning  until  the  lunar  index  comes 
in  conjunction  again  with  the  upi>er  end  of  the 
needle,  you  read  off,  as  before,  the  times  apd 
heights  of  the  next  high  water  ;  and  so  on  fVom 
high  to  low  and  from  low  to  high  water  through 
the  year,  recoiding  the  results  as  3'ou  go.  , 
Where,  however,  there  are  large  diurnal  oom-  1 
ponents,  it  is  necessar}'  to  run  through  twice,  —  ' 
fii-st  for  the  times,  and  then,  after  a  little  chai^ 
in  the  setting,  for  the  heights.  The  macUmg 
therefore,  is  especiall}'  convenient  for  most  ot 
the  tides  having  a  large  range  upon  oar  At^ 


410 


SCIENCE. 


IVor-.  III.,  No.  6L 


iiiontirs  computation  of  the  tides  of  Boston 
harbor,  the  (liffcrenccs  in  the  heights  rarel}'  ex- 
ceeded more  than  O.l  of  a  foot,  and  in  the  times 
more  than  three  or  four  minutes.  These  dif- 
ferences arose  from  a  slight  yielding  of  some 
parts  of  the  machine  from  a  lack  of  sufficient 
rigidity.  This,  however,  could  be  mostly 
remedied  at  small  expense,  if  thought  neces- 
sary, by  making  some  parts  of  it  a  little  more 
rigid. 

In  a  comparison  of  the  results  given  by  the 
machine  for  three  months,  of  the  tides  of  San 
Diego,  Cal.,  having  very  large  diurnal  com- 
ponents, with  the  times  and  heights  from  ob- 
servation, the  average  of  the  differences,  taken 
without  regard  to  signs,  was  0.21)  of  a  foot,  and 
in  the  times  about  ten  minutes.  But  these 
differences  are  due  mostly  to  meteorological 
causes,  changes  in  the  winds  and  in  the  baro- 
metric pressure,  which  cause  fluctuations  in 
the  mean  level  of  the  sea,  and  are  due  only  in 
a  small  measure  to  imperfections  of  the  ma- 
chine. These  arc  most  conspicuous  in  cases 
where  the  tide-wave  becomes  very  flat  from  the 
high  or  low  wat(T  of  any  day  being  brought 
very  nearly  to  mean  sea-levol  from  the  effect 
of  large  diurnal  components,  or  where  the 
whole  range  of  the  tide  is  very  small ;  but  in 
such  cases  the  times  of  maxima  and  minima 
are  very  indefinite,  and  the  error  is  more  in 
appearance  than  in  reality. 

The  machine  is  now  being  used  in  the  pro- 
diction  of  the  tides  for  the  tide-tables  of  the 
year  1885,  and  is  in  all  cases  first  applied  for 
each  station  to  some  year  for  which  then'  are 
observations  for  comparison,  and,  with  the 
excei)tion  of  the  slight  defect  referred  to,  is 
giving  entire  satisfaction.  The  capacity  of  the 
machine  for  doing  work  is  at  least  that  of  thir- 
ty to  forty  conijHiters,  if  these  were  to  take  into 
account  every  thing  which  the  machine  does. 
In  fact,  little  more  time  is  required  than  that 
which  is  taken  up  in  recording  the  results. 


NOTES  ON   THE  LAVA-FLOW  OF  1880-81 
FROM  MAUN  A    LOA. 

The  Hawaiian  Islands  are  entirel}*  of  vol- 
canic origin.  The  various  islands  appear  very 
distinctly  to  be  of  d liferent  ages,  the  volcanic 
agencies  still  being  continually  active  in  the 
most  south-easterly  one,  while  in  those  to  the 
north-west  they  have  been  extinct  for  a  long 
period  of  time. 

Hawaii,  the  largest  island,  situated  at  the 
extreme  south-west  of  the  group,  has  an  area 
of  about  4,200  square  miles,  being  about  twice 
the  size  of  the  state  of  Delaware,  and  not  (|uite 


so  large  as  Connecticut.  It  has  four  pnimi- 
nent  elevations,  each  of  which  marks  what  is 
or  has  been  a  centre  of  activity.  The  Kohala 
Mountains,  with  an  elevation  of  about  five 
thousand  feet,  form  the  northern  end  of  the 
island :  though  thickly  covered  with  well  pre- 
served crater-cones,  their  activity  ceased  before 
the  earliest  traditions  of  the  natives.  Mauna 
Kea,  the  highest  peak  of  the  group,  with  an  al- 
titude of  13,825  feet,  has  also  long  been  ex- 
tinct. This  lies  to  the  south-east  of  the  Kohala 
Mountains,  on  the  eastern  coast.  Nearly  op- 
I)osite,  on  the  western  coast,  is  Mauna  Huala- 
lai,  a  little  more  than  8,000  feet  in  height.  The 
last  recorded  eruption  from  this  took  place  in 
the  3'ear  1801.  When  visited  in  the  spring  of 
1882  by  J.  T,  Ferryman  and  J.  S.  Emerson 
of  the  Hawaiian  government  survey,  steam  was 
found  to  be  issuing  from  several  of  the  fissures 
on  the  summit. 

South  of  the  preceding  three  elevations  is 
Mauna  l^oa,  on  whose  summit,  13,610  feet 
above  the  sea,  is  the  active  crater  of  Mokn- 
weoweo.  The  slopes  of  Mauna  Loa  are  veiy 
gentle,  and,  when  seen  from  a  distance,  the 
whole  mountain  appears  like  a  gentle  sw^  of 
land.  On  its  eastern  slope,  at  an  elevation  of 
about  4,000  feet,  is  the  famous  active  crater 
of  Kilauea.  This  is  commonly  regarded  as  a 
portion  of  the  mountain  of  Mauna  Loa ;  bat  it 
is  in  reality  a  separate  mountain,  though  situ- 
ated so  near  the  other  that  the  lavas  from  eaoh 
have  flowed  together  till  the  outline  of  this 
mountain  has  nearh'  been  merged  in  that  of 
the  other.  As  seen  from  the  upper  portions 
of  Mauna  Loa,  the  individuality  of  Kilauea  is 
clearly  aj)parent . 

During  the  last  hundred  years  man}'  flows  of 
lava  have  taken  place  from  botli  these  moun- 
tains ;  all  bursting  foith  from  the  sides  approx* 
imately  near  the  summit,  but  none  coming  f)nom 
the  crater  itself.  These  have  been  well  de- 
scribed by  Rev.  Mr.  Coan  of  Hilo,  Hawaii,  by 
W.  T.  Brigham  of  Boston,  and  others. 

On  the  i;th  of  November,  1880,  the  latest 
of  those  Hows  burst  from  the  north-eastern 
side  of  Mauna  Loa,  at  an  altitude  of  about 
10,000  feet.  From  this  i)oint  it  gradually 
))assed  down  the  slope  of  the  mountain,  at 
iirst  toward  the  north-east ;  then,  making  a 
shar[)  bend,  it  flowed  for  some  distance  toward 
the  south-east,  and  then,  once  more  making  a 
sharj)  )>ond,  took  a  course  directly  toward  Hilo, 
a  small  ])ut  pretty  village  on  the  eastern  coast. 
The  flrst  portion  of  its  course  was  over  a  ooon- 
tr}'  composed  entirely  of  naked  lava  above  the 
limits  of  vegetation.  It  then  entered  the  balfc 
of  forest  which  skirts  the   mountain  with  -i 
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width  of  seven  to  ten  miles.  Tbrough  this 
it  slowly  ate  ite  way,  making  a   clear,  clean 

jpath,  and  finally  appeared  on  the  lower  side 
rithin  five  miles  of  Ililo.  When  within  less 
inn  two  miles  of  the  village,  it  divided  into 

"two  branches,  one  still  continuing  directly 
toward  the  village,  and  the  other  taking  a 
course  toward  the  Waiakea  sugar-milL  which 
13  about  one  mile  *iouth  of  llilo.  Finally,  in 
the  middle  of  August,  1H81,  the  rtow  muhleiily 


surcs  in  all  directions*  Some  of  these  were 
mere  cracks,  while  others  were  six  and  eight 
inches,  perhaps  more,  in  width.  This  made 
walking  over  it  rather  difficult.  There  are  two 
common  forms  of  lava  known  there,  — thcpa- 
hoe/ioe  (satin)  and  the  a-a.  The  former,  which 
is  far  the  more  ahundant,  has  much  the  appear- 
ance of  folded  satin,  and  usual ly  spreads  out 
in  bmad,  level  tieltls*  Sometimes  it  swells  up 
through  8ome  hole  in  the  surface,  and  forms 


•'^%^- 


im-i 


n»ascfl,    when   I  he   llilcj  brnuch   was  just  one 

Hiile  from  the  town-house,  and    the  Waiakea 

brunch  thirty-six  hundred  feet  from  the  mill. 

|]t  had  then  biH^n  (lowing  a  little  more  than 

[nine  months,  and  had  passed  over  a  distance 

>f  about  forty* five  miles. 

I  arrived  in  llilo  on  the  8th  of  September. 

11881,  and  immediately  visitc«i  the  flow.     This 

IWasalxjut  three  weeks  after  iu  cessation,  but  I 

>und  it  still  very  warm.     ,Standiug  on  Ilalai, 

^a  small  crater-cone  near  its  lower  extremity, 

aearly  its  whole  length  could  be  traced  by  the 

c^am  arising  ftom  it  aflcT  a  shower.     I  found 

iriMB.!  ImdHba^HHflrivMrii^  <  bibisIib  .ami  Jim* 


large  dome-like  masses.  The  aViove  view  gives 
a  very  fair  idea  of  this  variety  of  lava.  The  a-a, 
which  forms  only  a  very  small  portion  of  this 
flow,  is  very  rough  and  jagged,  and  is  almost 
impassable,  being  totally  so  to  horses.  An 
adequate  description  of  this  peculiar  formation 
is  impossible.  It  must  be  seen  to  be  appre 
ciated.  I  have  as  Vi't  seen  no  adequate  ex- 
planation  why  lava  sometimes  takes  this  form. 
Analyses  show  the  chemical  constitution  of  the 
two  varieties  to  be  about  the  same.  It  seems 
to  occur,  without  any  particular  reason,  at 
various  points  on  the  flow,  in  areas  varying 


Afjul  4,  18S4J 


SCIENCE, 


413 


;e  through  the  forefit,  the  How  cncoimtcred 
8  of  all  sizcs^  to  a  yard  or  more  in  liiauieter. 
Flowing  around  these,  it  solidilicd  sunjciently 
to  retain  a  complete  mould  of  the  trunks  before 
they  burned  off.  By  means  of  these  upright 
moulds  or  wells  it  is  comparatively  easy  to 
measure  the  depth  of  the  lava  at  any  jjoint 
tbroughout  Uiis  portion  of  its  length.  This  I 
found  to  average  about  twenty  feet,  though 
varying  very  much  in  particular  instiinces,  ac- 
ooixHng  to  the  nature  of  the  surface  over  which 
it  flowed. 

A*  their  trunks  burned  off,  the  trees  fell 
ujKin  Ih*^  surface  of  the  still  plastic  lava  with 
Biftlleient  force  to  iuipress  upon  it  a  mould  of 
a  |K)rtlon  of  their  outline. 

fu  both  the  vertical  and  horizontal  moulds 
a  peculinr  impression  was  made  upon  llie  sur- 
face of  the  lava  in  cor»tait  with  the  tree*  It 
took  on  a  honeycomb  structure,  presenting  a 
series  of  indented  stpmres.  The  cause  of  this 
peculiar  fortn  1  have  been  unable  to  iletermine. 
The  Indentations  are  certainly  not  the  impres- 
sion of  the  bark  of  the  trees,  and  they  are 
logether  too  regular  to  be  the  result  of  tht! 
ansion  of  gases. 

The  general  structure  of  the  flow,  ihvotigh- 
oitt  its  entire  length,  is  that  of  u  long,  central 
tunnel  with  numerous  lateral  branches.  Flow- 
ing lava  cools  very  rapidly, —  inileed,  so  quick- 
ly, that  1  have  often  passeil  over  the  surface  of 
that  wluch  I  had  seen  flowing  fifteen  minutes 
before.  Being  a  goo<l  non-conductor,  the  heat 
of  the  inner  iM>rtions  is  long  retained  after  the 
surface  is  once  solidified.  In  this  way  a  long 
central  tube  is  formed,  Oom  the  lower  end  of 
which  the  lava  continually  flows,  while  it  con- 
tinually extends  the  length  of  the  tube.  The 
pressure  along  the  tube  is  conslarjtly  becom- 
ing lo<j  great  for  its  sides  to  bear,  and  lateral 
ott-shoots  are  formed*  increasing  the  width  of 
the  flow.  These  lateral  tunnels  usually  fill  up, 
and  flnally  become  solid.  The  central  tunneU 
however,  remains  hollow  throughout  a  large 
portion  of  its  length,  and  may  often  be  traversed 
for  long  <ii stances  nHer  the  flow  has  become 
cool.  On  my  first  visit  to  the  flow,  the  top 
of  this  central  tunnel  had  fallen  through  in 
many  places,  and  I  was  able  to  look  into  it  for 
some  distance ;  but  in  ever}*  case  I  fotuul  the 
heat  still  Xchj  intense  to  allow  me  to  descerid 
into  it.  At  later  visits  this  became  possible. 
The  roof  is  eonnnonly  rough,  a  broken  surface 
of  lava,  but  in  many  eases  is  smooth  and  shiny, 
anti  covered  with  nun>erous  sltdactilir  forms, 
Iggf^ihan  an  eighth  of  an  inch  in  fbani^ 
invtng  a  length  of  Ave  and  six 


The  stalagmite  form  was  very  rare,  and  only 
in  one  case  did  I  find  any  of  large  size.  In 
this  instance  the  lava  had  flowed  over  a  small 
precipice  in  a  sheet  in  such  a  manner  as  to 
leave  an  opening  between  the  sheet  and  the 
face  of  the  precipice.  Directly  at  the  foot  of 
the  precipice  were  two  peculiar  stalagmitic 
forms  made  of  dnp[)ings  of  lava  about  a 
r]iuvrter  of  an  incli  thick  and  three  and  four 
inches  long.  The  larger  of  these  was  about 
a  foot  in  height :  the  smaller,  not  more  than 
half  that  size.  These  bad  evidently  been 
formed  by  the  lava  covering  a  small  spnng, 
the  steam  generated  from  which  had  kept  the 
lava  above  in  a  semi-plastic  condition  for  some 
time.  These  specimens  attracted  much  atten- 
tion, as  nothing  of  the  kind  had  before  beeji 
found.  They  may  now  be  seen  in  the  museum 
of  the  Boston  society  of  natural  history. 

Owing  to  this  peculiar  property  of  lava  to 
form  tubes  for  itself  in  which  to  flow,  it  has 
the  power  to  flow  over  small  elevations,  thus 
presenting  the  phenomenon  of  a  liquid  flowing 
up  hill.  It  has  the  power  to  continue  this  till 
the  pressure  becomes  too  great  for  the  strength 
of  the  sides  of  the  tube. 

The  opposite  view  is  from  a  photograph  taken 
on  the  spot  during  tlie  flowing  of  the  lava.  It 
sliows  the  lava  in  the  act  of  flowing  over  a  pre- 
cipice  about  fifteen  feet  in  height.  Eacli  of  the 
small  streams  seen  trickling  down  the  face  of 
the  rock  is  i  ed-hot  lava.  This  illustrates  the  fact 
that  lava  flows  at  the  steepest  angles,  which  is 
sometimes  questioned.  In  this  view  the  lava 
is  flowing  into  a  small  i)ool  of  water,  the  re- 
sultant steam  from  which  is  seen  arising  like 
the  mist  of  a  cataract.  This  depression  was 
afterward  so  entirely  covered  liy'the  lava,  that 
at  my  visit  the  spot  could  not  be  distinguished. 

It  would  be  interesting,  if  possible,  to  give 
an  approximate  estimate  of  the  amount  of  lava 
which  was  forced  above  the  surface  duriug  this 
eruption  ;  but  with  the  present  data  it  is  iuq)OS- 
sible.  No  survey  of  the  flow  has  been  m^ule, 
and  it  is  exceedingly  diflicult  to  estimate  its 
dimensions  by  the  eye.  As  a  very  rough  esti- 
mate, I  should  place  it  at  something  more  than 
five  hundred  million  cubic  yards. 

Geo.  IL  Barton. 


THE  STATE  OF  EXPLORATION  IN 
AFRICA, 

Tt!^   •■t|.JonOioTi  nf  \\\<r  dark  continent  ciMiiitmc"^ 
v  -fed  vigor,  in  ^y\U^  of  the  occurrenct's  In  llie 

buu-;.      ii till  nevertheless,  in  ilie  form  of  cli»iurbl|j 
rumors,  must,  even  at  a  consideriible  dlstmice,  €9 
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Huinblot,  the  French  iiatunUUt,  has  been  commis- 
sioned by  his  government  to  investigate  tlie  botany 
and  zoology  of  the  river-bavins  of  the  K()ngi>,  Ogow^, 
and  QalKX>n.  The  Purtuguene  officers,  Capeilo  and 
Ivens,  have  been  authorized  to  take  up  their  studies 
In  the  came  region,  and  to  prepare  a  chart  of  the 
northern  part  of  the  province  of  Angola,  belonging  to 
the  basin  of  the  Kongo.  Lieut  Wissmann  is  about 
to  return  to  Central  Africa,  where  Dr.  Pogge  still  re- 
mains, and  to  continue  for  several  years  systematic 
explorations  in  the  Kongo  region.  A  large  subscrip- 
tion for  the  support  of  the  work  has  been  raised  in 
Berlin  from  scientific  and  especially  from  commercial 
sources,  and  the  results  for  science  and  trade  will 
doubtless  prove  imporUnt.  His  compatriot,  Flegel, 
after  exploring  the  sources  of  the  Benow^,  has  been 
directed  to  proceed  In  a  south-easterly  direction,  to- 
ward the  Kongo.  For  this  purpose  the  German  gov- 
ernment has  reser\'ed  a  considerable  sum  of  money. 
He  was  at  last  reports  about  three  hundred  kilometres 
from  the  mouth  of  the  Niger,  at  Abutchi,  near  Oniga. 
The  Kongo  question  continues  to  form  the  subject  in 
KurojHi  of  a  host  of  pamphlets  representing  the  views 
of  the  different  parties  contending  for  the  control  of 
trade  on  that  great  water-way.  Most  of  them  seem 
to  carefully  avoid  touching  the  real  and  practical 
<lue.stion8  now  at  issue,  and  devote  much  space  to 
considerations  of  a  sentimental  nature,  growing  out 
of  niatter.H  a  century  or  two  old.  The  day  for  such 
reniiniscenres  to  have  weight  in  practical  politics 
would  scru)  to  have  passed. 

The  French  continue  the  work  of  establishing 
better  means  of  communication  in  upper  JSenegal,  for 
which  tlu'  Chambers  have  recently  voted  five  million 
francs.  Kayes,  at  the  head  of  navigation  on  the 
Senej^ai  Kivcr,  is  now  quite  a  well-constructod,  active 
litthi  town,  where  two  years  ago  there  was  little  more 
than  a  desert.  Above  this  point,  only  fiat  boats  are 
available  as  faras  Bafulabe.  From  this  point  between 
one  and  two  hundred  kilometres  of  road,  suitable  for 
light  two-wheeled  vehicles,  have  been  constructed,  and 
fortified  posts  established  at  intervals,  which  are  suj)- 
plied  by  parties  of  armed  natives,  eniployin.t:  in  the 
work  more  than  three  thousand  pack  or  draught  ani- 
mals. The  part  of  the  railway  already  constructed  is 
of  great  use  in  forwanling  material  for  its  extension, 
bniall  tramways  or  horse-railroads  have  U'en  found  of 
great  use  in  the  work  of  constructing  the  main  line, 
and  ten  thousand  kilometres  of  a  patented  form  of 
tramway  have  b<'en  onleretl  for  this  purpose.  The 
object  of  this  at  first  si.nht  extraonlinary  project  of 
runnlni:  a  railway  Into  a  savage  country,  beside  the 
protection  of  the  rich  eolony  of  Senej;al  from  the 
devastating  incursions  of  the  interior  tribes,  also  in- 
cludes tapping  the  Niger  at  its  head  waters,  and  se- 
curing the  immense  traffic  of  that  great  river  without 
forcing  a  way  through  the  pestilential  swamps  of  its 
miasmatic  delta.  This  is  a  commercial  prize  worth 
a  round  sum  to  secure,  and  in  which  French  courage 
ami  enterprise  will  find  an  abundant  recompense. 

From  South  Africa,  Colllard  writes  that  he  has 
reached  his  old  station  at  Jjeribi^  In  Basuto-land. 
Siui'e  his  previous  visit,  war  lias  desolated  that  fine 


country,  and  degeneratetl  into  guerilla  warfare,  b|^ 
which  the  traveller  suffered  greatly  on  his  Journey. 
Later  he  proi>oses  to  strike  out  into  the  interior. 

From  equatorial  Africa  it  is  reported  that  Hevoil, 
leaving  important  collections  to  be  forwarded  to  Paris 
from  Mogadoxo,  had  pushe<l  on  to  Gutiidi.  Nothing 
has  been  lieard  from  Glraud,  who  is  following  a  route 
not  in  use  by  caravans;  but  news  is  shortly  hoped  for 
by  way  of  Kakoma.  Capt.  Bloyet  and  his  brave  wife 
have  arrlveil  at  Zanzibar,  where  lie  will  prepare  a  re- 
port of  his  last  expedition  for  the  French  committee 
of  tlie  International  African  association,  and  then 
continue  his  triangulatlon  in  the  Usagara  region, 
south-west  from  Zanzibar.  Madam  Bloyet  has  ac- 
companied her  husband  everywhere,  and  rendered 
valuable  service,  both  in  his  collecting  and  exploring 
work.  The  labors  of  the  missionaries  in  this  region 
appear  to  be  prcMlucing  some  effect  in  doing  away 
with  the  barbarous  human  sacrifices  due  to  the  be- 
lief in  sorcery,  formerly  universal.  These  sorcerers 
are  truly  the  plague  of  Africa. 

The  return  of  Dr.  Fischer  terminates  one  of  the 
most  important  of  recent  journeys  in  Central  Africa: 
and  the  publication  of  the  n'sults  will  be  awaited 
with  the  highest  inten^st.  Joseph  Thompson,  who 
followed  nearly  the  same  route,  was  last  heard  from 
at  Wandan)bo,  having  suffered  great  hardsliips  and 
many  losses  from  wars  waged  by  the  cannibal  and 
ferocious  Massai  tril>e. 

Fischer  attempted  to  pass  through  the  Massai  coun- 
try, yet  untrodden  by  the  whites,  and  to  reach  the 
reported  Lake  Baringo.  When  only  six  days*  march 
from  the  object  of  his  journey,  he  was  forced  by  over- 
whelming numbers  to  retrace  his  footsteps,  and  pass 
around  I^ake  Naivasha,  where  a  large  hot-spring  was 
found  by  the  Natron  Lake  near  the  Doego-ngai  vol- 
cano, and  thence,  rid  Angaruka,  to  Mont  Macru. 
Among  other  things,  two  hundred  and  sixty  species 
of  binls  were  collected. 

Dr.  Stecker  has  returned  in  gcHKl  health  from  his 
explorations  in  the  (ialla  country,  south  of  Abyssinia, 
having  mapped  a  large  extent  of  country  very  care- 
fully and  thoroughly. 

The  usual  tribute  of  noble  lives  has  been  demanded 
by  the  pestilential  climate  of  Africa.  Ernest  Manio 
recently  succumbed  to  fever  in  the  upi)er  Sudan,  after 
having  rendered,  during  fourteen  years,  distinguished 
services  in  the  exploration  of  Central  Africa.  The 
imfortunate  Dr.  Matteucei  arrived  in  London  with 
Massari,  from  their  recent  journey  across  Central 
Africa,  undermined  by  fever,  wrote  to  his  mother 
that  he  was  about  to  join  her,  and  in  a  few  hours 
was  no  more.  Schweinfurth  sends  an  account  of  the 
assassination  of  Sacconi  in  the  Somali  country,  during 
his  attempt  to  reach  the  Wabbl  Hiver.  He  was  cut 
to  pieces  by  five  Somalis,  under  circumstances  almost 
identical  with  those  attending  the  murder  of  Made- 
moiselle Adeline  Tinne  by  the  Tuaregs  of  Fezzan* 
His  servant,  who  had  been  charged  In  such  an  event 
to  secure  the  rei*ord  of  the  journey,  attempted  to  do 
so  under  cover  of  night,  but  wiis  surprised,  and  bav^ 
ly  escaped  with  his  life.  The  record  was  torn  ai 
delilieratelv  burneil  bv  a  fakir  of  the  tribe. 
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The  uiifortmjiile  end  of  the  Marquis  Antlnori  is 
known »  Hi*  successor,  Count  P.  AiJtc»ni?in,  more 
happy,  has  returned  to  Borne,  and  ha.*  ipceiitly  giveu 
an  account  of  his  Investtj^ution  of  Shoa,  in  south- 
eaatcm  Ahysshiia,  to  the  ItAlian  geographical  society. 
This  aociety  is  publishing  the  results  of  the  Italian  ex- 
pedition. An  interesting  account  of  tlie  fresh-water 
fifthes  of  Shoa  has  already  appeared-  Soleillet,  the 
French  explorer  of  Shoa,  appearH  from  his  reports  to 
be  living  en  grand  Aeigneur,  under  the  protection  of 
hl8  Shoan  Majesty,  King  Menelik  II.,  having  li«en  :*t^ 
pointed  to  a  feudal  ofBce  somewhat  between  a  baron 
and  a  justice  of  the  peace.  Hremotul^^  report  of  hU 
scientific  and  comtuerclal  expedition  from  the  French 
colony  of  Obock  to  Shoa  has  recently  i»een  printed  in 
VExplfrratioh.  This  region ^  though  but  a  few  years 
since  untrodden  by  civilized  men,  oflfers  rich  rewards 
to  traders;  and  the  privileges  of  trade  have  lately  been 
the  object  of  lively  competition  between  the  corn- 
mcrcml  explorers  of  several  nations,     W.  If.  Dall. 


GREEN  MOUNTAIN  RAILWAY,    MOUNT 
DESERT  ISLAND, 

THB  Green  Mountain  railway  on  Mount  Desert 
Island,  Me.,  is  intended  for  pleasun'-traveL  It  was 
operated  for  the  (Irst  time  during  the  last  Binnmer 
season.  It  is  in  a  great  raonsnrc  a  popy  nf  the  rail- 
way up  Mount  Washington,  New  llampshirt\  built 
somti  thirteen  years  ago.  Thoje  two  lines,  and  the 
Moutit  Rfghi  milway  iti  Switzerland,  are  ili<»  only 
ones  employing  the  central  cog-rail  ai»  a  means  of 
surmuunting  steep  gradients.  The  trip  for  tourists 
from  Har  Harbor  to  the  summit  of  (lrr*'n  Mountain 
is  rn.ade,  (Irst,  by  wagons  or  stages,  two  mile}*  and  a 
half  to  Eagle  Lake;  thence  by  steamer  on  the  lake 
two  miles:  and  finally  by  rail  sixty-three  hundred 
feet,  in  which  latter  distance  the  ascent  is  twelve 
hundred  and  seventy  feet  to  the  summit,  tifieen 
hundr»*d  and  thirty-five  feet  alwve  I  he  sea.  While 
Uie  gnwlc  averages  about  a  foot  rise  in  four  fret  aiid 
a  half  distance,  in  sotii«  places  it  is  as  st6e|»  as  one  in 
three. 

Stirveys  wi're  n>ade,  and  the  work  of  clearing  and 
grailing  was  lM»gun,  in  the  winter  of  1H82^S.'J,  In 
April  a  large  force  of  men  was  employed,  and  the  r«>ad 
was  compli'lcd  by  July  1.  The  track  m  not  raised  on 
tre»tle-w*»rk,  as  Is  thr  case  at  Mount  Washington  : 
much  of  it.  especially  on  the  heaviest  grades,  is  con- 
Btructed  on  the  solid  ledge.  Where  the  longitiulinal 
timl>«^rs,  or  stringers,  rest  direi-tly  upon  the  rr»ck,  iron 
bolts  one  and  a  quarter  inrhes  in  diameter,  six  feet 
apart,  are  driven  thronsh  ihem  into  holes  drilled  in 
the  ledge.  Whore  it  is  rieei'?<«:iry  to  raini^  the  sr ring- 
ers above  the  surface  in  order  to  mrike  a  regular 
.JSiclt  nation,  bed -ties  are  used  every  six  feet,  secured 

ftinst  ^lippini:  by  two  or  three  one  and  a  quart-er 
inch  Iron  Ik>I(v  ftnnly  fixed  In  the  roar  of  efich  Uc. 
All  longitudinal  timber'*  required  to  bring  the  line  to 
graiJe  are  fafteneil  to  the  bed-ties  with  iron  bolts  of 
lb**  same  sUo.  The  limbers  and  tien  in  contact  with 
tbt  rtirk  witrt-  car^^ftilly  hewed,  and  fltti-d  to  place. 


The  spruce  timber  needed  for  tliis  portion  of  the 
work  was  obtained  fmm  a  forest-growtli  on  th« 
mountain  itself. 

The  !4leepers  or  ties,  six  inches  square  and  six 
feet  long,  are  laid  ujTHin  the  stringers  at  a  distance  of 
two  feet  from  centre  to  centre,  and  two  seven-eighth 
inch  iron  holt-s  are  driven  into  the  stringers,  imme' 
diatcly  in  the  rear  of  each  tit',  in  grooves  in  the  tie, 
which  serve  to  prevent  lateral  motion.  Upon  the 
ties  lie  *T--r:iils,  joined  by  fish-plates  and  bolts,  and 
spiked  in  the  usual  way.  The  rack  or  cog-rail  in 
the  middle  of  tlie  track  is  made  of  two  angle-irons 
wlilch  have  between  them  cogs  of  one  and  a  quarter 
inch  iron  accurately  rolled  to  uniform  size.  This 
cog-rail  is  secured  to  the  ties  by  two  lag-screws,  five 
inches  and  a  Iialf  long,  in  every  lle^  and  additional 
ones  at  each  joint.  The  rack  was  manufactured  by 
the  Atlantic  Iron-works,  Kast  Boston. 

The  engine  weighs  ten  tons,  and  embodies  all  the 
improvements  suggested  by  the  operation  of  the 
White  Mountain  road.  Its  entire  mechantsm  Is 
double,  —  four  cylinders,  two  cog-wheels,  and  two 
driving-shafts.  Intenriediate  gearing  between  the 
crank-axles  and  cog-wheels  reduces  the  speed,  and 
increases  the  tractive  force.  The  cog-wheel  axles 
carry  ratcliet- wheels  with  pawls;  and  either  one  of 
Tlu>i(e  ratchet-wheels,  in  case  of  accident  to  the  en- 
gine, will  hold  tlie  train  on  any  grade.  In  a<ldition, 
two  band-brakes  on  the  smaller  shafts  may  be  in- 
stantly ajppHed  by  the  engineer.  The  accent  is  made 
by  steam-power;  and  the  engine,  when  backing  down 
the  motmtiiin,  is  still  kept  in  forward  gear,  that  is, 
with  valves  set  to  go  ahead,  so  that  it  is  constantly 
tiumpiog  air  into  its  boiler;  and  thi?*  air,  allowed 
gra^luatly  to  escape,  exerts  an  upward  tractive  force, 
thus  easing  the  descent. 

The  floor  of  tlje  passenger  or  observation  car  is 
adjusted  so  as  to  be  level  on  the  average  grade,  and 
the  sides  are  open  to  admit  of  an  unol>»tructed  view. 
The  car  Is  always  pu<ihed  uhcad  of  the  engine,  and  la 
provideil  with  double  hand-brakes,  two  cog-wheels, 
ralchei,  and  pawl,  which  will  easily  control  the  car 
in  descending.  Chakle^^  E.  Giikenk, 


ANTHROPOLOGICAL  PAPERS  IN  PETER- 
MANN'S  MITTHEILUNGEN  FOR  1S8S, 

In  order  to  keep  pace  with  the  growth  of  knowl- 
edge respecting  the  natural  history  of  man.  one  must 
not  neglect  the  geographical  journaU.  The  files  of 
Pt!tennan7i»  mitthtilmvjtn  for  the  past  year  will  be 
found  quite  rich,  especially  in  ethnographic  informa- 
tion. The  following  summary  will  guide  to  the  most 
important  contributions. 

Upon  the  subject  of  the  variation  of  climate  In  the 
region  of  the  southern  Mediterranean  and  northern 
Sahara,  Professor  Fischer  of  Kiel  holds,  that,  in  this 
locality,  a  diminution  of  preclpitatiim  ha*  taken  place, 
the  influence  of  which  on  health,  population,  and  the 
mean?  of  living,  is  easily  conjectured  (pp.  1-4|, 

The  subject  of  marshes,  inntahiUn  term  nee  na»rf- 
fftihUiM  ftqua^  liegetter  of  (lesiilence,  precursor  of  fertile. 


416 


SCIENCE. 


[Vol-  III.,  No.  61. 


fields,  and  preserver  of  antiquities,  is  discussed  briefly, 
in  its  relation  to  history  and  human  weal,  by  Inspect- 
or T.  Scbacht  of  Oldenburg  (pp.  5-12). 

The  researches  of  M.  Baber  in  Szetschuen  and  Tun- 
nan,  south-west  China,  brought  him  into  communi- 
cation with  the  Lolos,  —  an  interesting  tribe,  who 
present  but  few  points  of  agreement  with  the  Mon- 
golian type  (pp.  26-28). 

Dr.  Hageu,  on  a  journey  inUnd  from  the  east  coast 
of  Deli,  in  Sumatra,  observed  carefully  the  Battas  of 
the  coast,  the  Orang-Lussun  of  the  foot-hills,  and  the 
Orang-Karo,  Orang-Timor,  and  Orang-Tobah,  in  the 
vicinity  of  Tobah  Lake.  The  writer  dwells  at  some 
length  upon  their  anthropometry  and  their  social 
and  technical  characteristics  (pp.  44-53, 102-104,  142- 
149,  167-177). 

Mr.  Fr.  v.  Schenck  has  added  a  little  to  our  infoi^ 
mation  upon  the  people  of  Colombia,  South  America, 
by  references  to  the  Antloquefios  and  Medellinos  (pp. 
85-03,  213-220). 

A  minute  description  of  the  inhabitants  of  the 
Jagnau  valley,  which  lies  near  the  40th  parallel,  on 
the  l>orders  of  Turkestan,  is  given  by  Bonvalot. 
These  people  are  considered  by  Professor  Fred.  :>! fil- 
ler to  8i)eak  a  very  old  Iranian  language  (pp.  03- 
102). 

The  archeology  of  Julianehaab,  the  roost  southern 
district  of  Greenland,  first  studied  by  Steenstrup  in 
1876,  has  more  recently  received  the  attention  of 
Uolm,  who  locates  over  a  hundred  ruins  of  Scandina- 
vian dwellings,  and  who  has  examined  many  graves 
(pp.  137,  \m). 

Gerhanl  Rohlfs  rates  the  number  of  Jews  in  Africa 
at  ^'AOOO:  to  wit,  Algiers,  34,000;  Egypt,  8,000;  Tu- 
nis, 60,000;  Tripoli,  100,000;  Morocco,  200,000;  the 
rest  scattered  over  the  continent  (p.  211). 

The  names  and  localities  of  the  African  tribes  liv- 
ing on  the  upper  Niger,  in  Adamaua  and  the  neigh- 
boring regions,  is  given  by  R.  Flegels  (p.  246).  The 
accompanying  chart  is  an  excellent  help  in  fixing 
definitely  the  location  of  each  tribe. 

Dr  Eniin  Bey,  governor  of  the  equatorial  provinces 
of  Egypt  in  1880,  made  a  journey  from  J^atlo  to  Ma- 
kraka,  and  in  the  following  year  prosecuted  his  re- 
searches through  the  Mudirie  Rohl.  Eniin  Bey's 
travels  were  mainly  in  the  country  visited  by  Pethe- 
rick  ill  1862,  by  Scliweinfiirth  in  1860-71,  by  Wil- 
helm  Junkers  in  1877  and  1878,  and  by  Fekin  and 
Wilson  in  1S79.  This  ooniinunicalion  is  illustrated  by 
an  excellent  m<ip,  and  contains  much  that  is  worib 
preserving  about  the  tribes  along  the  route  (pp.  2(K)- 
268,  323-:U(),  415-428).  Dr.  Junkers  has  a  paper  on 
his  travels,  in  the  journal,  and  describes  especially  the 
A-Madi  (p.  286)  and  the  A-Baranbo  (p.  280)  stock. 
Frequent  references  to  Emin  Bey  and  Junkers  will 
be  found  in  the  bibliographic  lists  of  the  Mitthei- 
Iwifjen. 

The  Rumuni,  in  Istria,  arc  called  by  the  Germans, 
Wallachs;  by  the  Slavs,  Wlaks;  by  themselves,  Ru- 
muni, or  Rumeri.  Dr.  Karl  Lechnor  devotes  a  few 
pages  to  a  description  of  them  (pp.  204-209). 

Dr.  Polakowsky  makes  the  statement  that  Mr. 
Gabb's  '  Tribes  and  languages  of  Costa   Rica '  has 


been  published  this  year,  with  learned  comments  by 
L.  Fernandez,  as  a  special  supplement  of  the  Costa- 
Rican  oflicial  gazette.  The  author  also  describes  at 
length  a  vUit  of  the  Catholic  bishop  Thiel  to  the  Chi- 
rippo,  and  other  tribes  of  this  Central- American  state 
(pp.  :i00-304). 

An  excellent  example  of  the  application  of  graphic 
methods  to  anthropology  is  the  nationality  chart 
of  Bohemia,  designed  by  E.  llochreiter.  Among 
the  facts  bn)ught  out  and  illustrated  Is  the  title 
which  the  Bohemians  have  won  for  being  wanderers. 
While  there  are  490,5((5  Bohemians  in  Austro-Huii- 
gary  outside  of  Bohemia,  there  are  only  80,236 
persons  in  that  country  who  are  not  natives  (pp.  321- 
323). 

St.  V.  Itogozinski,  visiting  Liberia  In  March,  1883, 
gives  a  very  flattering  account  of  the  state  of  affairs 
in  that  colony.  Leaving  Cape  Palmas,  he  visited  the 
coast  of  Assini,  fonnerly  a  French  colonial  posses- 
sion, but  deserted  in  1871.  '  Of  all  the  stocks  of  the 
we^t  coast,*  says  Rogozinski,  *  that  I  have  seen,  the 
Assinese  are  the  most  comely.'  The  court  and  vil- 
lage of  King  Amatifu  made  a  very  good  Impression 
upon  the  traveller;  and  he  was  able  to  acquaint  him^ 
self  with  many  of  the  customs  of  the  people,  espe- 
cially those  connected  with  the  burial  of  the  dead, 
the  taking  of  meals,  fetich  doctors,  and  dancing. 
The  journal  of  RogoziuFki  concludes  with  a  brief 
recital  of  a  visit  to  Elmina,  in  Ashanti,  and  the  an- 
nouncement of  his  arrival  in  Fernando  I*o  (pp.  S06- 
373). 

Two  papers  d«scriptive  of  the  upper  streams  of  the 
Yang-tse-Kiang  and  the  Taw-la  Mountains,  by  N. 
Prjevalski,  make  incidental  allusions  to  ethnologic 
subjects.  The  Jegrai  and  the  Gol>k8(Kol6  of  Hue), 
of  Tangut  stock,  find  mention  on  p.  351;  and  the 
Tibetans  are  described  at  greater  length  on  p.  379. 

Notes  on  the  customs  of  Kafiristan  are  to  be  found 
in  the  communication  relating  to  that  country,  by 
Ilughes  and  Munschi-Synd-Scliah,  especially  on  pp. 
408,  409. 

Supplement  No.  71  is  devoted  entirely  to  the  Cos- 
sacks. It  is  coni])iIed  from  the  work  of  Chorosch- 
chin  and  from  other  sources,  by  F.  v.  Stein.  We  have 
in  this  essay  an  excellent  monograph  upon  the  Cos- 
sacks, commencing  with  a  brief  rtmm€  of  their  his- 
tory, so  far  as  it  is  known,  and  enlarging  upon  their 
present  dispersion,  characteristics,  their  works  and 
industries,  and  chiefly  their  social  and  military  organi- 
zati(m.  Upon  the  last  point,  carefully  prepared  sta- 
tistics have  been  compiled. 

Supplement  No.  72  is  a  reiwrt  of  Juan  Maria 
Schuver*s  journey  to  the  upper  Nile  region,  including 
his  observations  and  discoveries  upon  the  watershed 
between  the  Blue  and  the  White  Nile,  and  on  the  bor- 
der-line between  Kixypt  and  Abyssinia.  This  number 
is  replete  with  descriptions  of  the  people  in  the  dis- 
tricts considerctl. 

Supplement  No.  73  is  a  methodical  Investlgmtion 
concerning  the  cinnamon-producing  regions,  byDR 
Carl  Schumann.     One  of  the  many  useful  resui^ 
this  study  is  its  bearing  upon  the  history  of 
merce. 
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SPENCE/VS  PHILOSOPHY  OF  THE 
UNKNOWABLE, 

An  txaminatton  of  the  philosophy  of  the  unknowable, 
a9  ctpounded  hj  Htrlttrt  Sptncer.  By  William 
W.  Lacy.  Philadelphia,  Benjamin  F.  Lacj^y 
1883.     4  +  235  p.     8°. 

This  is  a  work  that  will  interest  the  student 
of  our  American  civilization  more  than  the 
student  of  philosophy.  A  man  of  extraordi- 
nary keenness  and  vigor  of  thought^  plainly 
a  born  speculator,  but  utterly  ignorant  con- 
cerning some  of  the  most  elementary  matters 
of  physical  science,  devotes  more  than  two 
hundred  pages  of  close  and  ingenious  argu- 
ment to  the  task  of  refuting  Mr.  Silencer's 
well-known  doctrine  of  the  unknowable.  The 
dead  horse  is  flogged  with  a  i>er8istence  that 
astonishes  tlie  reader,  who  has  so  often,  ere 
this,  seen  the  hopeless  task  tried  without  suc- 
cess. For  the  unknowable  is  once  for  all  beyond 
the  reach  of  harm,  in  the  unapproachable  re- 
gions of  the  unmeaning;  and  nothing  that  we 
can  do  or  say  has  any  sort  of  effect  on  its 
blessed  repose.    One  might  as  well  hunt  s narks 

I  to  refute  this  portion  of  the  Sj^enceriau  phi- 
losophy. If  any  refutations  had  or  could  have 
any  value  for  the  purpose,  we  could  tind  enough 
of  them  in  Mr.  Spencer's  own  writings  to  con- 
tent anybody.  Quite  recently,  for  example, 
at  the  close  of  an  essay  on  the  future  of  reli- 
gion, Mr.  Spencer  has  assured  us  that  the 
*  scientific  man  *  is  possessed  of  an  *"*"  analysis 
of  knowledge,  which,  while  forcing  him  to  ag- 
nosticism, yet  continually  prompts  hini  to  im- 
agine some  solution  of  the  great  enrgmn  which 
he  knows  cannot  be  solved  ;  *'  and  that  this 
same  man,  *''  though  suspecting  that  *  explnna- 
tion  *  is  a  word  witliout  meaning  when  applied 
to  this  ultimate  reality,  yet  feels  compelled  to 
think  there  must  be  an  explanation."  So  that, 
to  turn  Mr.  Spencer's  confession  into  Saxon, 
his  knowledge  makes  him  feel  pretty  sure  that 
he  is  talking  nonsense  about  the  unknowable, 
and  yet  forces  him  to  keep  on  talking  this  non- 
%»cnse«  And  this  slate  of  soul  it  is  which  the 
doctrine  of  the  unknowable  expresses ;  and 
the  said  doctrine  is  lor  Mr.  Spencer  not  only 
verj^  deeply  religious,  but  also  the  last  word 
of  philosophy.  Of  conisc,  when  a  man  can 
put  all  this  into  print,  over  his  own  name,  he 
hti^  really  done  as  much  as  any  living  crea- 
ture can  do  in  the  way  of  re fu ling  his  own 
doctrine  of  the  unknowable  ;  and  we  can  oidy 
thank  him  for  his  tit)iible.  Hut  surely  we  are 
absolved  from  writing  books  about  this  aspect 
of  Mr,  Speneer*s  views,  at  all  events,  however 
much  his  other  views  may  be  worth  study  or 
aooeptanco  or  refutation.    Such  po^anges  being 


no  new  thing  in  Mr.  Spencer's  books,  we 
therefore  look  with  very  languid  interest  on 
lengthy  refutations  like  the  present  one,  for  we 
are  convinced  that  some  doctrines  can  well  take 
care  of  themselves.  Moreover,  in  its  form, 
this  refutation  belongs  to  the  past  age  of  con- 
troversy, the  age  that  culminated  in  Mill's 
'  Examination  of  Sir  William  Hamilton's  phi- 
losophy,'—  a  time  of  far  nan*ower  range  in 
philosophic  study  than  our  own,  —  a  time  whose 
problems  were  fewer  and  less  fruitful,  —  a  time, 
in  short,  when  to  read  one  or  two  books,  and 
to  show  great  ingenuity  in  close  logical  fighting, 
might  have  made  any  one  a  match  in  certain 
questions  for  even  a  great  scholar  and  thinker 
like  Mill.  Such  discussions  we  no  longer  de- 
sire. We  read  more  in  philosophy,  we  go  to 
school  to  more  teachers,  we  think  of  more 
problems;  or  else  we  have  to  be  content  to 
rank  as  mere  amateurs  in  philosophy.  Our 
author,  like  many  other  students  of  Spencer 
in  this  country,  must,  lor  all  that  we  here  see, 
be  classed  among  the  amateurs.  Philosophy 
seems  to  mean  to  him  a  xery  few  problems  and 
lines  of  thought.  If  it  were  not  so,  how  could  i 
he  be  content  with  such  a  form  and  range  as 
this  for  his  book?  —  a  mere  disputation,  close, 
generally  logical  in  form  (save  in  the  portions 
that  touch  upon  physical  science),  abstract, 
dry,  ingenious,  laborious,  but  in  outcomo 
almost  utterly  fruitless. 

Yet  we  said  that  the  book  ought  to  interest 
the  student  of  our  Amencan  civilization ; 
and  so  it  ought.  Here  is  a  man  of  no  small 
native  power,  of  no  small  application  :  he  goes 
to  the  trouble,  and  douVUlcss  to  the  expense, 
of  printing  this  elaborate  disputation  of  a 
purely  theoretical  question  ;  he  appeals,  and 
can  expect  to  appeal,  only  to  a  few%  viz.,  to 
the  sjx'cial  students  of  philosophy  ;  he  appeals 
to  them  with  all  the  quiet  assurance  of  a  man 
who  knows  what  he  is  about.  There  is  a  self- 
confidence  in  his  manner,  but  there  is  no 
merely  pretentious  display  of  knowledge  in  his 
book.  His  style  is  Speucerian, — Spencerian 
with  a  bit  more  of  vigor,  and  without  a  bit 
less  of  accuracy  in  ihvm.  The  work  is  that  of 
a  mature  thinker  who  has  considered  long  and 
well.  Now,  however,  this  man  has  occasion 
to  talk  of  the  first  law  of  motion.  This  law 
puzzles  him.  If  a  boy,  he  tells  us,  sets  a  ball 
going  by  hitting  it  with  a  bat,  he  himself  is 
quite  able  to  see  why  the  ball  is  pushed  by  the 
bat  so  long  as  the  bat  is  in  contact  with  it, 
but  tliereafter  he  is  perplexed.  Why  does 
the  ball  keep  on  moving?  *"  Motion,  in  the 
absence  of  pro|mlsion,  is  inconceivable  ;  "  that 
is,  when  the  ball  ireases  to  l>e  pushH,  it  ou^Ut 
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to  stop.  But  sIdcc,  in  fact,  it  keeps  on,  there 
must  be  a  cause  for  this  mj'stcnous  behavior. 
The  cause  the  author  thus  describes :  '^  Little 
as  is  known  of  the  action  of  air  and  the  ethe- 
real substance,  .  .  .  and  novel  as  is  the  thought 
of  them  as  continuers  of  motion,  no  violence  is 
done  to  the  current  understanding  of  their  na- 
ture by  imagining  them  as  in  the  act  of  urging 
forward  an  object  enveloped  in  them.  The  ob- 
ject cannot  be  made  to  move  witliout  causing 
much  that  is  before  it  to  move  in  the  same 
direction,  and  much  also  to  be  dissipated  lat- 
erally. Thus  by  opening  a  path  is  resistance 
lessened.  .  .  .  Now  consider  what  must  simul- 
taneously take  place  in  the  rear.  A  space  must 
be  vacated  by  the  object,  and  as  quickly  filleil 
up  by  an  in-rushing  from  all  directions  ex- 
cept ihat  of  the  object.  To  the  confluence  of 
forces  so  formed,  there  is  no  outlet  except  iu 
the  direction  of  the  object :  consequently  this 
direction  thev  take,  impelling  the  object  for- 
ward "  (pp.  59,  60).  Thus  it  is  that  the  ball 
moves:  the  air  pushes  it.  It  follows,  of  course, 
that  no  body  would  follow  the  first  law  of 
motion  in  a  vacuum,  and  that  air  not  onl}' 
resists  a  body's  motion,  but  also  heli>s  it  to 
move :  and  so,  in  company  with  the  various 
'  less  stable  substances'  that  exist  in  space, 
and  of  which,  as  we  learn,  ^  there  must  be 
many  besides  heat  and  light,'  the  air  or  some 
other  gas  forms  the  necessary  condition  for  the 
continuance  of  any  motion.  Much  more  talk 
of  a  similar  sort  follows,  about  inertia  and 
gravity  and  like  traditional  conceptions,  for 
which  our  author  has  new  explanations,  (jnito 
as  clear  and  satisfactory  as  the  foregoing. 

Now,  such  passages  illustrate  the  tnith  that 
the  possibility  of  Keeley-motor  investors  also 
illustrates,  a"  tnith  painful  Init  indubitable : 
viz.,  that  high  intelligence,  couple<l  with  con- 
siderable learning,  does  as  yet,  in  our  enlight- 
ened land,  neither  prevent  a  man  from  having 
the  wildest  notions  about  the  simplest  matters 
of  elementary  physical  science,  nor  enable  him 
prudently  to  conceal  his  ignoranct*.  There 
are  shrewd  and  educateii  men  to  l>e  found,  who 
will  invest  money  in  impossible  motors :  and 
there  are  ingenious  and  not  unlearned  men  to 
l>e  found,  who.  like  our  author,  will  talk  in 
such  confuseil  and  ignorant  fashion  al»out  the 
simplest  matters  of  scienci*.  which  ought  to 
have  been  made  clear  to  them  in  their  school- 
boy days :  yet  about  other  matters  they  do 
s^>eak  like  men  of  sense.  Their  defect  is  not 
lack  of  mental  power,  but  simply  gross  igno- 
rance. Such  speech  at  this  time  of  day  is  dis- 
lieartoniug.  But  possibly  stodeuts  of  science, 
antl  moni^  especially  teachers  of  science,  may 


do  well  to  consider  occasionally,  in  view  of 
such  ingenious  rubbish  as  this,  what  a  work 
they  have  yet  to  do,  before  the  public  mind  is 
so  well  trained  in  elementary  conceptions  that 
nonsense  like  the  foregoing  shall  be  not  merel}- 
nonsense,  but  impossible  to  men  of  our  au- 
thor's intelligence.  Good,  elementary  instruc- 
tion in  ph3'sical  science  is  certainly  very  much 
needed ;  and  here  is  an  illustration  of  the  need, 
—  an  extraordinar}' mind,  condemned  to  seem- 
ingly hopeless  error  on  important  questions 
of  the  most  elementar}'  sort,  all  for  the  lack  of 
a  few  hours  of  sensible  teaching  in  boyhood 
or  since.  Meanwhile  let  the  case  serve  as  a 
warning  to  those  who  imagine  that  our  Ameri- 
can public  is  to  receive  useful  instruction  in 
elementar}*  physical  science  from  the  now  pop- 
ular works  of  the  great  teacher  of  the  evolu- 
tion-philosophy. Here  is  a  ver}-  good  student 
indeed,  diligent,  logical,  and  ingenious.  What 
philosopher  coukl  hope  for  a  better?  He  has 
carefully  studied  Mr.  Spencer's  works,  and 
this  is  what  he  has  got  out  of  them.  If,  he 
tells  us,  an  object  were  pushed  into  an  abso- 
lute vacuum  with  any  velocitj-  whatever,  we 
are  obliged  by  the  necessities  of  our  thought 
to  suppose  that  this  object ''  would  therefore 
Ik?  stoppcfl  by  the  withdrawal  of  external  in- 
fluence." Such,  Mr.  Spencer  may  notice,  is 
the  eflect  of  a  use  of  the  "  universal  postu- 
late '  by  a  very  devout  student,  who  seems  to 
accept  so  much  of  the  Spencerian  system 
without  reserve.  The  otlect  of  further  doses 
of  the  '  universal  postulate '  upon  our  popu- 
lar thought  in  America  c:ui  only  l)c  conjec- 
tural.    Deliver  us  from  it,  niCR'iful  |X)wers  I 

It  is  only  just  to  add,  that  Mr.  Lacy,  while 
rejecting  the  doctrine  of  the  unknowable,  is  not 
opposed  to  the  philosophic  foundation  of  the 
|X)sitivo  SiKMR»erian  doctrines  viewed  generally, 
and  finds  his  objections  "  not  incompatible  with 
estimation  of  the  •  Synthetic  philosophy  '  as 
|)erhaps  the  noblest  speculative  product  of  a 
single  mind.''  Wo  c:innot  do  l>etter  than  to 
leave  the  pro^luct  and  the  worshipi>er  in  this 
happy  attitude  towanls  each  other. 


GEOLOGICAL    SURVEY  OF  A  LA  HA  MA. 

Gi\\o^icii»  surveu  o/  AlaUima.     Rfjntrt  fyr  the  year* 
ISSl  Q'id  ISSi,  emf*racinQ  tin  account  of  the  aane^" 
tural  /'.afurt's  of  the  sia^e.     By  Eugene  Aixkk 
Smith,   Ph.D..   state   ceolo^riVt.     Montgomen 
ir.  D.  Brouu  A'  Co^v-  ,  1SS3.     615  p.     8<>. 

The  law  organizing  the  geological  sorvey  of 
Alabama  requires  from  the  state  geologiaA^ 
among  other  things,  a  report  u\K>n  ihe  i 
tural  nMkMirces  of  the  state ;  and  the 
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|Tolumc  has  been  prepared  in  obedience  to  xUih 
Toquireinent :  it  is,  in  part,  based  on  work  under- 
taken by  Dr.  Smith  in  1880,  in  tbe  prepara- 
tion or  reports  on  cotton-culture  in  Alabama 
and  Florida  for  tbe  tenth  census  of  the  United 
States.  The  maps  and  woodcuts  engraved 
for  the  census-office,  and  the  statistics  collect- 
ed by  the  enumerators,  were  placed  at  Ins 
disposal  for  this  report ;  while  the  geological 
material  collected  by  the  state  sui-Aey  during 
previous  years  wa«  freely  contributed  to  the 
.census  report  on  Alabama.  Subsequently  ad- 
[ditional  work  has  been  done  by  the  stat**  sur- 
vey for  this  report ;  and  tlu'  resulting  volume 
is  most  creditable,  both  to  the  ability  of  Dr. 
[Smith,  and  the  wistlom  of  the  state  in  institnt- 
iDg  sncli  a  survey. 

Part  i.  of  tbe  re|>ort  is  introductory  in  its 
character,  and  consists  of  a  general  tliscnssion 
of  the  coni[X)sition,  mode  of  formation,  and 
properties  of  soils,  and  of  the  changes  pro- 
duced by  cultivation.  This  discussion,  extend- 
ing over  one  hundred  and  fifty -three  puges,  is 
admirable  of  its  kind.  It  does  not  atteujpt  to 
present  any  original  observations;  \n\t  it  is  a 
'  very  lull  and  judicious  rt'sume  of  the  present 
state  of  knowledge  on  these  topics,  and  shows 
a  much  greater  familiarity  with  theuj  than  is 
nsuaily  expected  from  the  geologist, 

I*art  ii.,  which  constitutes  the  report  proper, 
is  an  account  of  the  main  agricultural  features 
of  the  state  of  Alabama*     Following  the  tab- 
ulated results  of  the  census   ennineralion, — 
viz.,  table  i.,  area,  population,  tilled  lands,  and 
'  cotton- prcKluction  ;  and  tabh*  ii.,  iicreage  and 
[production  of  leading  crops,  — we  find  section  L 
[devoted  to  an  outline  of  the  physical  geography 
[and  geology*  of  the  state,  and  an  enumeration 
[of    its   agricultural   subdivisions;    section   ii. 
[giving  a  detailed  description  of  these  agricnl- 
ktural  subdivisions  ;  section  iii.,  agricultural  de» 
[scriptions  of  the  counties  of  Alabama;    and 
I  section  iv.,  cultural  and  ec*onomie  details  of 
cotton-production. 

For  the  purposes  of  agricnltural  description, 
Dr.  Smith  divides  the  state  into  three  divisions, 
—  a  middle,  a  noitbern,  and  a  southern.     Of 
these,  the  middle  division  is  the  oldest  geologi- 
cally, and  consistj*  of  the  soutli-westeni   ter- 
lliiinatjon  of  the  Appalachiiuj  chain;    and  the 
lieru  is  the  next  in  order,  consisting  of  the 
bern  termination  of  the  great  Cumberland 
[  tablrlnnd  an*!  of  the  liightands  of  Tennessee, 
together  with   the  Warrior  coal-basin.     With 
the  exception  of  bottom   and   alluvial   lands, 
the  soils  of  this  division  arc  sedentary  soils, 
[  resting  upon  the  rocks  from  which  they  were 
formed  ;   and  both  the  agricultural  and  topo- 


graphical features  of  the  eountr}-  are  largely 
determined  by  its  geological  structnre. 

In  the  southern  division,  on  the  contrary, 
these  features  are  largely  independent  of  geo- 
logical structure,  and  "'  almost  exclusively  the 
result  of  erosion  as  determined  by  differences 
in  the  material  of  a  single  formation,  —  the 
stratified  drift  or  Orange  sand,  which,  except 
in  parts  of  the  prairie  belt,  covers  the  under- 
lying beds  over  this  whole  division." 

The  soils  of  each  of  those  regions  are  very 
fnWy  described^  the  description  being  in  many 
cases  accompanied  by  chemical  analvses  and 
ileterminations  of  the  more  important  phj'si- 
cal  properties.  In  the  middle  tmd  northern 
divisions  the  classitication  is  cldetty  geological, 
while  in  the  southern  it  is  bused  mainly  on  the 
character  of  the  prevailing  forest-growth.  A 
valuable  addition  to  this  jjortion  of  the  report 
is  a  list  of  trees  and  lesser  plants  characteristic 
of  the  sevei*al  regions  of  the  state,  prepared  by 
Dr.  Charles  Mohr  of  Mobile. 

The  rei)ort  is  ilhiKtralt'd  by  three  geological 
sections,  an  agricultural  map  of  the  state,  and 
inu[>s  showing  tlie  distriliution  oV  temperature 
and  rainfall  for  the  year,  and  also  Tor  the  winter 
und  SMiiuiicr  seasons. 
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Ahuolutr  measurements  in  eleetrlclty  and  magneimn. 
By  Andrbw  Gray*     London »  Macmitian,  ISM, 

ltf4-207  p.,  illostr,    2i° 


Noteit  on  eleciriciUf  and  magnetism.     By  J.  B.  MuR- 
■-       -'-    '     --       "     1,1884.    8-fl39p., 
illustr.     W>. 


DOCK.    New  York,  Macmillan^ 


Mn.  Quay's  book  on  absolute  uieaaurements 

is  the  outcome  of  a  series  of  Jirticles  fi*om  his 
[>en,  ui)on  the  measurement  of  currents  and 
potentials,  published  in  Nature  in  18.H2  and 
1^^83 :  it  is,  in  fact,  a  reprint  of  these  articles, 
with  some  alterations  and  considerable  and 
imfjortant  additions  ;  and  it  must  be  regarded 
as  a  most  useful  contiibulion  to  what  may  be 
called  the  available  literature  upon  this  subject. 

The  presentation  of  the  systems  of  compu- 
tation, based  on  the  so-cjilled  absolute  units, 
is  clear  and  accurate,  and  will  enable  the  stu- 
dent to  obtain  a  firmer  grasp  upon  the  methoila 
now  all  but  universally  used  than  can  e.nsily  be 
secured  from  other  sources. 

The  work  oj>en8  with  a  description  and  dis- 
cussion of  methods  of  determining  the  hori- 
zontal component  of  the  earth's  magnetism, 
upon  which  so  many  electrical  measurements 
are  made  to  depertd,  Mr  Gray  is  a  warm 
advocate  of  the  use  of  smnll  masses  in  this 
operation,  suggesting  the  use  of  magnets  of 
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steel  wire  one  millimetre  in  diameter  instead 
of  those  found  in  the  common  form  of  mag- 
netometer ;  and  in  the  deflection  experiment  he 
uses  the  light  mirror  magnets  which  are  found 
in  Thomson's  reflecting-galvanometer.  In 
simplicity  and  convenience,  his  plan  certainl}' 
possesses  many  advantages,  as  well  as  in  free- 
dom from  certain  errors  which  are  likely  to 
exist  in  the  use  of  the  more  massive  forms. 
It  also  has  the  merit  of  cheapness,  enabling 
any  one,  at  little  expense,  to  determine  this 
important  element  with  a  reasonable  degree  of 
accuracy.  Neither  method,  however,  is  free 
from  disadvantages,  to  which  the  author  directs 
further  attention  in  a  note. 

This  discussion  is  followed  by  a  considera- 
tion of  the  methods  of  calculating  the  constants 
of  a  coil,  and  the  construction  of  a  standard 
galvanometer,  the  latter  being  described  with 
such  attention  to  details  as  to  leave  little  to  be 
desired.  The  author  then  proceeds  to  explain 
the  use  of  the  standard  galvanometer  in  the 
graduation  of  other  forms,  selecting  for  this 
purpose  Sir  William  Thomson's  |K>tential  and 
current  galvanometers.  The  construction  of 
these  instruments  is  described,  and  the  process 
of  graduation  which  is  actually-  adopted  in 
practice.  While  it  is  doubtless  true  that  in- 
struments for  the  measure  of  current  and  elec- 
tromotive force  which  satisfy  all  the  demands 
of  the  practical  electrician  have  not  Act  been 
devised,  Sir  William  Thomson's  unquestion- 
ably- rank  higii  among  those  at  present  in  use. 
The  most  serious  error  which  is  likely  to  re- 
sult from  tiieir  employment  arises  out  of  the 
ciiange  in  the  strength  of  field  produced  by 
the  permanent  magnets,  whicii  is  pretty  certain 
to  occur.  Mr.  (iray  suggests  several  methods 
of  testing  the  field  of  the  magnets  which  fur- 
nish valuable  checks  in  their  use. 

Two  or  three  simple  tests  whicli  are  not  re- 
ferred to  will  readil}'  suggest  themselves  to  any 
one  making  use  of  the  instruments. 

The  discussion  of  resistance-measurements, 
although  not  exhaustive,  covers  most  of  the 
ground ;  and  especial  attention  is  given  to 
methods  of  measuring  ver}'  low  resistances, 
now  a  matter  of  greater  imix)rtance  than  for- 
merly. A  chapter  is  devoted  to  the  measure- 
ment of  the  energy  in  electric  circuits,  which 
includes  a  valuable  discussion  of  tiie  theory  of 
alternating-machines  and  methods  especially 
adapted  to  them. 

One  of  the  most  interesting  features  of  the 
book  is  a  description  of  several  simple  and 
ingenious  methods  of  measuring  intense  mag- 
netic fields,  suggested  by  Sir  William  Thom- 
son :  and  also  the  use  of  earth-inductora  in 


absolute  measurements,  as  oiiginall}*  applied 
by  Professor  Rowland. 

The  closing  chapter  is  devoted  to  a  very 
satisfactor}'  discussion  of  dimensional  equa- 
tions. 

A  list  of  errata  accompanies  the  volume,  and 
several  errors  not  included  therein  are  to  be 
found ;  but  none  are  of  great  importance,  or 
likel}'  to  mislead  the  reader;  and  altogether 
the  book  will  be  welcomed  by  every  student 
of  electricit}'. 

Mr.  Murdock's  notes  are  intended  to  be 
supplemental^'  to  the  Elementar}*  lessons  in 
electricity  and  magnetism  by  Silvanus  P. 
Thompson,  and  consist,  in  the  main,  of  am- 
plifications of  some  of  the  propositions  in  that 
work,  with  demonstrations  in  which  a  knowU 
ledge  of  the  elements  of  the  calculus  is  assumed. 
Occasional  extensions  and  additions  are  also 
made,  which  add  much  to  the  value  of  the  book. 
It  is  likely  to  be  of  considerable  use  to  the 
student  of  Professor  Thompson's  elementary 
lessons,  and  it  may  also  be  used  alone  witli 
little  difficult}'.  Errors  are  here  and  there  met 
with,  the  most  notable  of  which  are  to  be  found 
in  the  definitions  of  units,  originating  either  in 
gross  carelessness,  or  in  a  confusion  of  ideas 
in  the  mind  of  the  author.  The  distinction 
between  work  and  rate  of  work,  or  activity  as 
it  is  happil}'  named  by  Sir  William  Thomson, 
is  not  regarded  in  the  definitions.  A  coulomb 
is  defined  as  an  am|)^re  per  second.  A  watt, 
which  is  activit}',  is  defined  as  10"  ergs,  which 
is  work.  The  watt  and  joule  are  declared  iden- 
tical ;  although  the  first  is  activity,  and  the 
second  is  energy.  The  joule  is  defined  as  a 
quantity  of  heat :  the  suggestion  of  Sir  W. 
Siemens  was,  that  it  should  be  a  unit  of  work, 
equal  to  10"  ergs. 

Thanks  to  the  efforts  of  the  British  associa- 
tion and  the  international  electrical  congress, 
the  nomenclature  of  electrical  measurement  is 
well-nigh  perfect ;  and  it  is  both  important  and 
easy  for  the  student  to  acquire  in  the  begin- 
ning clear  and  accurate  conceptions  of  the 
nature  and  relations  of  the  units  involved. 
Is  there  not,  however,  a  tendency'  at  the  present 
time  to  ovenlo  the  matter  of  creating  and  nam- 
ing units?  Too  many  will  complicate  rather 
than  simplify  processes  of  computation.  The 
use  of  *  joule  '  does  not  seem  to  be  altogether 
free  from  criticism,  on  account  of  the  fact  that 
the  same  name,  or  at  least  the  initial  «/,  has 
long  l>een  in  use  as  the  symbol  for  the  mechan- 
ical equivalent  of  heat.  There  does  not  ap» 
pear  to  be  any  good  reason  for  making  a  unit 
of  the  current  which  will  evolve  one  oab* 
centimetre  of  mixed  gases  per  minatOt  n 
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calUog  it  a  *  jacobi/  us  all  <lerivi'd  iioits  should 

be  related  lo  tUu  fundanientii!  unitB  of  length, 

Imass,  and  limCf  tliroiigh  simple,  dt?dmal  ration. 

Thi^rt*  is  (laager,  in  fact,  of  the  simple  ele- 


gance of  the  absolute  system  being  destroyed 
by  excessive  ornamcTitation ;  and  it  is  well 
enough  to  make  haste  slowly  in  adding  to  what 
has  already  been  done. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT  ORGANISATION 8. 

Oftologiofcl  tnrrey. 
Paleont(floify,  —  Pmf.  H.  S.  VVillianis,  from  hlB  pre- 
I  Htahmry  study  of  the  specimens  he  coDectei]  during 
[last  seauryn  in  Genesee  and  Wyoming  Cimnties*  N*Y., 
jlrom   the   Genesee  slate    and    Portage    formations, 
reuohes  some  int<»re9ttug  conclusions.     IJe  is   con- 
vinced  that  the   black  shales  which   appear  in  the 
lower  Portage  of  this  region,  and  continue  to  appear 
iftfi  thin  ifioui'S  up  to  a  point  just  below  the  Portujje 
■  •andstones^  represent  merely  an  interrupted  conlinu- 
latlon  of  the  deposits  called  the  Genesee  slates.     After 
[the  typical  Genesee  slate  was  deposited  to  some  cun- 
ilderabte  tlitcknes^,  the  Portage  fauna  made  its  ap- 
lj>(-'arance   in   the  Aoft,  hlue^  argillaceous  shales.     A 
Ihmidred  feet  higher  another  hiaek  shale  appears  of 
'several  feet  thickne!-?,  and  then  olive  shales  come  in; 
and   for  several   hundreil  feet  this  alternation  con- 
tinues, the  black  sliales  becoming  thinner  with  each 
Lrei^tltloru  And  contalniiiff  an  iucrea!*ing  amount  of  Im- 
Pnurity,  ?iilic€»ou^  and  argiUaceons,  so  that  in  the  upper 
part  ther*.'  are  only  dark-gray  bands  or  streaks  of  the 
olive  sh«*iles,  with  fine  paper-like  layers  of  black.     The 
earlier  Portage  black  slates  bear  the  same  fauna  as 
the  Geneser,  but  the  specimens  are  fewer.     Although 
these  black  slates  are  Interslratified  with   the  olive 
shales,  they  do  not  contain  the  Portage  fauna.     It  is 
eonfined  to  the  olive  layers,  and,  higher  up,  to  the  blu- 
hh  argillaceous  shales.    Near  the  top  of  the  Portage 
series  the  sandstones  come  in.     They  are  of  a  light- 
^ray  color,  and  are  generally  calcareous.     They  fre- 
quently have  a  pctroIeum-llke  odor.     With  ihem  the 
Chemung  fauna  is  associated.     The  lowest  observed 
apfiearancii   of    that  fauna  was  in    Java    township, 
Wyoming  county,  in  the  first  of  the  gray  sands  lying 
just  above  the  last-observed  black  seone,  which  was 
bituminous. 

Professor  WilliamH  also  says  that  some  Inlerestitif: 
features  have  been  revealed  by  the  study  of  a  large 
series  of  specimens  of  Splritcra  me§oeostaMs  Ilafl. 
In  the  representatives  of  the  species  from  the  upj>cr 
Ih»voniah,  there  is  a  well-<leveloped  me^lijin  ftcptum 
in  the  ventnil  valve,  as  in  the  ♦jenus  Spiriferina;  but 
tho  punctate  character  of  the  shell  of  that  genus  has 
itot  been  obscrvcil  in  any  of  the  specimens.  The  lower 
forms,  at  Its  flrst  appearance  in  the  Ithaca  gmup,  very 
rarely  show  any  trace  of  the  septum.  As  far  as  Pro- 
fessor William^*?  examlinttion  has  gone,  he  finds  Uiat 
the  median  septum  Is  more  fully  developed  and  more 
generally  present,  tt'ie  higher  up  the  8i»ecimen8  are 
found*  In  hanuony  with  this  observation  is  the  ref- 
f-renecy  by  Mr  Whil field,  of  a  similar  fetieclmen  fr*5m 


Wisconsin  (GeoU  Wisconsin,  iv,  li^2)  to  Splriferin» 
under  the  name  of  Spirirerina  (1*)  ^icxac. 

STATE  INSTITUTIONS. 
KewYork  atiite  Borvey. 

liaiitfaU  of  western  New  York.  —  To  ascertain  how 
much  water  is  likely  in  different  seasons  to  flow  off 
of  the  surrounding  watershed  into  Oak-Orchard 
Swamp,  it  was  necessary  to  study  with  great  care  tlie 
rainfall  of  the  western  part  of  the  stale  for  the  past 
fifty  years.  A  careful  analysis  was  thei-efore  made  of 
observations  taken  at  Rochester  university  since  1830, 
and  by  the  U,  S.  signal'Servicc  at  Uuffalo  and  Roches- 
ter since  1870.  The  re*iult  of  this  discussion  of  the 
Rochester  rainfall  is  quite  remarkable.  It  is  siiown, 
that  from  1830  to  ISSO,  during  the  very  period  when 
tlie  woods  were  being  cut  n|T  fioni  the  western  part 
of  the  state,  the  rainfall  steadily  increased  from  a 
mean  annual  precipitation  of  21,1  inches  to  38  inches. 
The  avenirre  was  lU  inches.  From  18tl8  to  1881  in- 
clusive, there  was  the  greatest  average  rainfall  known 
for  a  similar  period  in  llmt  locality:  it  was  3S.73 
indies.  The  greatt»st  recorded  monthly,  daily,  artd 
spring  rainfalls  occurred  between  J 870  and  lS80t 
This  decennial  fieriod  is  therefore  a  safe  one  from 
which  to  estimate  maximum  amounts  of  water  likely 
to  be  discharged  from  watershe^ls  in  the  western 
parts  of  the  state;  but  town?*  whose  future  water- 
supply  is  estimated  from  the  amount'*  ivceived  into 
lakes  or  streams  since  IKfkS  may  find  iln-mselves  very 
short  of  water,  if  the  mean  annual  precii»itation 
should  decrease  to  that  of  the  period  from  ]8.'KV  lo 
1S4<I,  Long  jjcriodi*  of  small  avemge  rainfall  will 
dnubtlesM  recur  in  the  region  near  Lake  Ontario. 
The  city  of  Rochester  should  be  prepared  for  a  time 
when,  for  ten  years,  the  average  yield  of  water  from 
its  ]>re8ent  source  of  supply,  the  basin  of  Hemlock 
Lake,  may  amount  to  ordy  three-quarters  of  the 
average  flow  from  1868  to  1881. 

Quafttit}/  of  water  evaporahd  from  rarlouH  wntffr- 
4iApr/».  — While  the  mean  rainfall  of  this  region  has 
increased  during  the  thist  fifty  years,  ilie  summer  flow 
of  the  streams  has  greatly  dimintshed.  This  is  due 
partly  to  the  loss  of  rctaining-power  in  the  tjround, 
owing  to  the  removal  of  I  he  soft  fore^l  mould,  which 
in  former  times  readily  absorbed  the  rain  and  melt- 
ing snows,  and  so  prevented  these  invaluable  waters 
from  rushing  off  and  wasting  dietnselvc!^  In  dcKtnic- 
live  floods,  and  partly  to  the  enormous  Increase 
in  cvafioralion.  The  proportion  of  rainfall,  which, 
owing  to  eva]M>ralion,  is  lost  fm  use  in  springs,  lakes* 
and  Btreumd,  is  known  to  but    fi*\v.     In  ih<'  special 
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nrfKir:  wiii  U-  found  a  coil»>ction  of  obscniitions  on 
evaporation  in  tliis  crjuntry  and  Europe.  Tli<?y  show 
that  larg*:  riven  receive  in  the  main  cbannds  seldom 
more  ttian  one  (iuartt*r  of  the  average  amount  that 
falls  on  their  watersheih.  The  remaining  three 
quarters  is  evaporated.  On  small  watersheds  the 
proportion  of  Iom  from  evaporation  is  small.  The 
avenu^e  flow  into  Cn>ton  Lake  is  about  fifty  per  cent 
of  the  average  rainfall  on  the  gathering-ground,  the 
area  of  which  is  330  Sf|uare  miles. 

Tlie  amount  of  water  flowing  from  Cochituate 
Lake  water^hefi.  of  18.75  square  miles,  Is,  on  the  aver- 
jige.  forty-five  percent  of  that  which  falls;  but  the 
proportion  varies  greatly  from  year  to  year.  In  1806 
only  twenty-five  jh-t  cent  of  the  rainfall  flowed  into 
the  lake;  while  in  1857,  with  almost  the  same  rainfall, 
seventy-four  i»er  cent  of  the  precipitation  entered  the 
lake.  The  difference  In  the  amount  evai>oratcd  in 
186«i  over  that  of  1^57  was  equivalent  to  a  depth  of 
tbirty  inches  of  water  over  the  whole  gathering- 
ground.  Kxperiments  miule  in  Denmark  and  Eng- 
land show  that  the  mean  annual  evaporation  from 
soil  and  gnus  land  is  from  twenty-six  to  thirty  inches, 
or  from  fifty-six  to  sixty-seven  per  cent  of  the  rain- 
fall. Tbe  ubles  of  rainfall  and  flow  of  the  Sudbury 
Kiver  and  Cochitiutte  Lake  show,  alsi>,  that  the  sum- 
mer evaporation  amounts  to  eighty  per  cent  of  the 
rainfall  on  these  basins;  and  that  in  March  and  April 
all  the  rainfall  may  fl«»w  off,  together  with  a  large 
amount  of  water  frrmi  meltinj::  snow  accumulated 
during  the  winter.  Tlie  Sudbury  Hiver  tables  show 
that  on  this  watershed  the  lo>s  of  water  by  evapora- 
tion between  May  and  December  is  from  three  to 
four  times  the  quantity  lost  in  spring  floods. 

Effect  nf  wofxln  on  the  flmr  of  Htreams.  —  The  f at»ts 
given  prove  that  eva|)oration  from  the  ground  is 
the  most  effective  cause  con tn»l liny:  the  summer  and 
.autumn  flow  in  f»ur  streams :  therefore  whatever 
tends  to  retard  evaporation  will  increase  the  summer 
How  of  springs  and  streams.  The  great  promoters 
of  evaporation  are  heat,  dryness  of  atmosphere,  and 
wind.  Woods,  especially  when  the  trees  are  large, 
act  in  three  ways  to  prevent  evajwration  from  the 
ground :  they  keep  the  surface  cool,  the  atmosphere 
moist,  and  the  lower  stratum  of  air  so  still  that  the 
powerful  drying-action  of  the  winds  is  felt  compara- 
tively little.  The  amount  of  water  which  will  be 
lost  from  any  watershed  by  the  removal  of  the  woods 
must  dei>en(l  on  the  steepness  of  its  sloiws,  the  char- 
acter and  depth  of  soil,  and  the  nature  of  the  under- 
lying rocks. 

The  greater  part  of  the  basin  of  the  west  branch  of 
the  Croton  River  is  woode»i.  Its  area  is  about  twenty 
square  miles.  It  yielded  for  four  years  an  average 
flow  of  sixty-three  per  cent  of  the  rainfall.  The 
mean  precipitation  was  50  inches.  The  yearly  evap- 
oration was  as  follows:  lo  Inches,  11  Inches,  23.6 
inches,  15  inches.  The  Sudbury  River  basin  in  Mas- 
sachusetts, containing  seventy-eight  square  miles,  is 
wooded  over  only  from  one-sixth  to  one-eighth  of  its 
area.  From  1875  to  187U  inclusive,  the  mean  annual 
nihifall  was  47.7  inches,  and  the  amounts  of  water 


lost,  principally  by  evaporation,  were  25  inches,  26 
inches,  It)  inches,  27  inches,  23  inches.  The  Cochit- 
uate basin  is  only  partially  wooded.  Its  average 
rainfall,  50  inches,  is  about  the  same  as  the  West 
Croton  and  the  Sudbury.  The  average  yearly  loss 
from  the  watershed  is  27  inches,  while  in  certain  cases 
the  evaporation  alone  must  have  exceeded  35  indies, 
llie  West  Croton  appears  to  yield  in  its  flow  some 
eighteen  per  cent  more  of  the  rainfall  than  the  other 
watersheds  mentione<l ;  but  the  dissimilarity  in  their 
topogniphy  and  geology  makes  it  impossible  to  say 
how  large  a  part  the  woods  play  in  the  differences  of 
flow.  Yet  the  result  bears  out  the  ordinary  rule 
deduced  from  observations  taken  In  Europe,  that  the 
average  flow  in  streams  draining  wooded  and  swampy 
basins  will  be  from  sixty  to  eigiity  per  cent  of  the 
mean  rainfall,  while  those  draining  watersheds  of 
undulating  pasture  and  woodland  generally  receive 
into  the  main  channel  only  from  fifty  to  seventy  per 
cent  of  the  mean  rainfall.  Should  the  rule  prove 
applicable  in  this  country,  tiie  average  increase  of 
evai>oration  by  the  removAl  of  woods  f roiu  a  district 
may  amount  to  ten  per  cent  of  the  annual  rainfalL 
This  loss  will  occur  mainly  In  summer  and  autumn, 
.  so  that  the  flow  during  this  season  will  be  diminished 
in  far  greater  ratio. 

With  almost  equal  rainfalls  (22.5  and  2()  inches), 
more  than  two  and  a  half  times  as  much  water  (8.8 
inches)  flows  from  the  wooded  basin  of  the  West  Cro- 
ton as  is  discharged  from  the  comparatively  un wooded 
watershed  of  the  Sudbury  River  (2.9  inches)  between 
June  1  and  Nov.  1.    During  the  remainder  of  the  year 
the  discharge  from  these  two  watersheds  is   almost 
the  same.    These  results,  being  deduced  from  only 
four  years  of  obsen-ation,  would  be  modified  by  fur- 
ther measurement.    The  great  difference  in  tlie  flow 
from  these  two  basins,  since  it  is  shown   to  occur 
between  June  and  October,  is  undoubtedly  due  to 
a  difference  in  the  amount  of  water  evairarated ;  and 
this  is  only  partly  accounle<l  for  by  differences  of  to- 
IM>graphy  and  soil.     The  woods  are  surely  playing 
an  important  part  in  maintaining  the  summer  flow 
of  the  West  Croton.    Cutting  them  off  might  easily 
reduce  the  summer  and  autumn  flow  twenty-five  per 
cent.     While  it  must  be  understood   that  the   facts 
are  too  limited  to  base  any  final  results  upon  thew, 
yet  they  Indicate  the  probability  that  the   summer 
and  autumn  How  of  streams  may  be  reduced  in  vol- 
ume twenty-five  per  cent  by  cutting  off  the  woods 
from  their  watersheds.     If  the  summer  and  autumn 
flows  in  the  upi)er  Hudson,  the  Mohawk,  and  the 
Black  Rivers,  were  lessened  twenty-five  per  cent  from 
their  present  average  volume,  the  navigation  of  the 
Hudson  and  the  canal  would  be  doubtful;  and  cer- 
tainly the  loss  in  hydraulic  power  for  manufacturing- 
purposes  would  be  very  great.    While  the  people  of 
Xew-York  City  are  wisely  taking  an  active   Interest 
in  the  protection  of  the  northern  forest,  they  should 
not  forget  that  the  preservation  of  the  woods  cm 
the  Croton   watershed  Is  of    great    importance    i& 
maintainlni;     the     summer    water-supply    of    Het 
York. 
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JUSidemx  of  mtuml  tolaaOMt  Phlkdelpiuju 

March  IL  —  Profe«^>r  Thoitiiis  Mcelmn  matle  a  eom- 
mtinlcatioii  npou  a  root  sjiid  to  b€  that  of  Coniuni 
culatum,  w'hieli  xvm  no  viniJmiUy  pojsouoiis  as  to 
bftve  quickly  caused  the  death  of  a  riuinber  of  chil- 
dren who  had  «Mten  of  U.  In  consequence  of  the 
r*rUy  of  Coniuui  in  tiie  neighborhood,  he  was  inclined 
to  believe  the  species  to  be  /Clcutum  niaculatum,  a 
conunou  local  plant,  the  root  of  which  resembles  that 
of  Conium.  hut  la  not  so  dense.  He  proposied  plant- 
ing the?  root.^  with  a  view  to  making  a  further  report 
on  the  subject  when  the  leaves  are  sufladently  de- 
veloped to  place  the  specific  characters  beyond  ques- 
tion.   Mn  Edwanl  Potts  slated  that  the  stems  of 

trmalclla  gracilis  on  the  dry  sponge-crusts  recently 
collected  had  germlnated'aftor  heiny:  placed  in  a  life- 
case,  showing  that  life  persists  in  the  stems  during  the 
winter,  and  makes  itself  manifest  in  the  spring.  He 
had  found  it  somewhat  diflicult  lo  work  out  the  com- 
plete life-history  of  the  polyp,  in  consequence  of  Us 

being  the  prey  of  several  aisuclated  forms  of  life, 

In  a  paper  on  the  rufous  or  thatching  ant  of  Dakota 
and  f'olorado,  the  Rev.  Dr.  IL  C.  McCook  recorded 
the  findini:  of  the  hills  maile  by  the  species  on  the 
entire  rolling  prairie  lying  between  the  Cheyenne  and 
the  James  Rivers,  Specimens  of  tlie  insect  had  also 
been  »cnt  to  him  from  Iowa  Gulch^  near  Leadvlllc. 
taken  from  an  elevation  of  11,:^  feel  above  tbc  level 
of  the  sea.  In  Hs  power  to  resist  the  vigor  of  the 
winter  at  high  elevations,  the  American  form  resem- 
bles the  Formica  rufa  of  Switzerland,  which  is  found 
as  far  up  tlie  Alps  as  the  line  of  vegetation,  farther 
progress  being  apparently  limited  by  the  lack  of  veg«> 
table  growth  rather  than  by  the  cold.  They  may 
therefore  \u^  reckoned,  both  on  this  continent  and  in 
Eun»p<\  :iH  among  the  moat  hardy  of  the  ant-fauna, 
and  be*t  adapted  to  contend  with  severities  of  cold. 
Their  hills  in  Dakota  are,  for  the  most  part,  conical 
elevations  somewhat  llnltened  at  the  lop.  Some 
present  the  [locuUarlty  of  a  square  base,  giving  the 
hill  the  appfMrance  of  a  pyramid  Willi  a  r<»urided  top. 
Their  height  ranges  from  eight  inches  lo  a  foot  and 
a  half.  The  largest  mound  obst^rved  was  found  near 
the  HuniTnil  of  tlie  Vu*  Pa««*  It  was  a  conical  heap, 
four  f<!et  hmg,  and  altout  one  foot  high,  and  lookeil 
like  a  small  IiHy*«tack,  hi  consequence  of  it«  being 
covered  or  thatched.  In  common  with  all  the  others 
about  r^eadville  and  In  Dakota,  with  bits  of  wood  ftnd 
broken  fprlgs  of  pine.  As  the  colony  Increfties  ite 
numbern,  and  thr*  necessities  of  internal  domestic 
<9Conoiiiv  r«^|uire  llie  enlargement  of  the  fonnicaries, 
the  e\ciivateil  soil  ti  brought  up  and  bild  on  the 
thatching.  In  cours4M»f  time  a  new  roof  of  chlpi  and 
ellpi^ed  ifrnss  i^  overUid ;  and  thu'?,  in  the  ordinary 
growth  of  a  nioutid,  there  would  he  an  alternation  of 
earth  and  veg«'iable  substance.  The  marriage- flight 
of  the  species  itxkcs  place  in  the  *prlng^  with  the  first 
appL^uattftt  of  vegetation;  and  the  sw.arms  are  a 
«ourcit<if  annoyance  lo  the  worker**  in  the  fields,  al- 
Uiougli  they  do  not  g«t  angry  and  rush  at  partii'x. 


attacking  them»  as  bees  do.  The  annoyance  prfMlttced 
by  such  swarms  Is  more  thari  compensaied  for  by  a 
curious  insectivorous  Iiabit  of  tlie  ants,  of  whicli  the 
settlers  avail  themselves  to  rid  their  clothing  of  lice. 
Garments  so  Infected,  left  in  the  vicinity  of  the  for- 
micaries, are  quickly  and  perfectly  cleaned  of  both 
parMlt«»  and  eggs,  —  a  fact  which  was  fonuerly  well 
known  to  the  Indians  of  tJje  plains  and  to  old  p(4>- 
neers  and  campers* 

Vitual  soimiM  attooittioDi  8tat«o  Iila&d. 
March  S,  —  Mr.  Seehnsen  read  ii  paper  upon  gems, 
giving  a  description  and   history  of   the  principal 
stones  used  as  gems,  with  spi'rlmcus  to  illustrate  the 

notes. Mr.  Leng  read  a  pupei-  upon  the  Coccinel- 

lidaeof  Staten  Island,  of  which  he  recorded  eleven 

species. ^Mr.  Hollick    remarked,  that   numerous 

specimens  of  the  common  seal  (Phoca  cuncolor)  had 
vlwited  the  shores  of  Staten  Island  during  the  past 
month.  If  not  disturbed,  Uiey  would,  no  doubt, 
again  return  to  the  locality,  and  remain  perma»iently 
witli  us,  iis  do  the  sea-lions  on  the  *Beal  rocks'  of 
San  Francisco  harlK)r.  where  they  are  protected  by 
law.  The  speaker  also  remarked,  that  a  single  sj»eei- 
mtrn  of  the  great  northenj  diver  (Colytnbus  torcpia- 
tus)  had  been  noted  in  the  buy.  not  far  from  the 
Staten  Island  shore. 

Blolcigioal  iooiflfty,  WAshington* 
March S,— Dr.  J  .H.  Kidder,  U.S.N.,  exhibited  sjie- 
cimens  of  BacllUia  iuberculosus,and  summarised  the 
existing  state  of  knowledge  an*1  ttpinions  conceniing 
lie  relation  to  tuberculosis.  Dr.  D.  E,  Salmon  calleil 
attention  to  the  claims  of  Toussaint  as  the  dlscovcrt^r 
of  Micrococcus  in  tuberculosis,  and  remark^'d  that 
the  relation  of  KfxiiVs  B.  luberculosus  to  the  disease 
Is  not  yet  certainly  ascertaified  to  be  more  essenllal 

than    that  of   Micrococcus. Dr.   D.   E.   Salmon 

exhlbil€»d  specimens  of  infectious  tubiin^uli'sia  from 
cattle,  in  which  he  had  been  able  to  discover  no  traces 

of  bacillus. Mr,  C.  W.  Smll*?y  read  a  pa5>er  on 

what  fish-culture  lias  first  to  accomplish.  Fish-cul- 
ture, be  remarkeel,  cannot  be  expected  to  perform 
what  is  impossible;  namely,  to  t^ll  the  waters  of  a 
continent  to  overflowing  with  an  inexhaustible  sup- 
ply of  fish:  on  the  contrary,  it  will  have  to  put  forth 
the  utmost  effort  to  prevent  the  enlire  annihilation 
of  the  fish-supply  through  the  uncontrollable  activity 

of  the  fishermen. ^Col.  Marshall  McDonald  reail 

a  paper  on  the  influence  of  temperature  u{K)n  the 
movements  of  fish  in  rivers,  in  which  the  fluctuatiottH 
of  the  catch  of  shad  in  the  Potomac  in  1S.SI-H3  were 
explained  by  reference  to  the  varying  temiwraturc 
of  the  waters  of  itcean,  l»ay,  and  river,  at  the  tim«'  of 
their  anadromous  movements. 

March  iff,  — Col.  Marshall  .McDonald  exhibited  a 
chart  showing  the  natural  and  restricted  river-distri- 
bution of  the  shad, Dr.  It.  W.  SbutVJdt,  U.S.A.. 

offered  some  n^nark!)  on  the  patella,  describing  the 
position  of  this  bone,  which  he  conaldenid  U>  be  a 
true  sesamoid   in   various  form*  of   mammai*  and 
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birds. Mr.  Koniyn  Hitchcock  exhibited  a  series 

of  specimens  of  Orbitolites,  and  made  some  remarks 
upon  tlie  results  of  the  work  of  Dr.  William  U  Car- 
penter as  finally  set  forth  in  vol.  vii.  of  the  report 
of  n.  M.  S.  Challenjjfer. Prof.  (\  V.  Riley  pre- 
sented some  personal  reminiscences  of  the  late  Dr. 
George  Engelmann,  which  were  supplemented  by 
remarks  from  Dr.  George  Vasey  and  Pn)fo'isor  I^^ster 

F.  Ward. Mr.  Richard  Rathbun  exhibited  a  large 

mass  of  coral  (Oculina,  sp.)  recently  obtaineil  from 
Key  West,,  growing  on  the  entl  of  a  on)wbar,  which, 
when  further  studied,  would  probably  yield  some  clew 

to  the  rate  of  growth  of  the  species. Mr.  M.  G. 

EUzey  sp«)ke  on  the  prepotency  of  the  male  jiarent, 
giving  th<?  results  of  twenty-five  yean*'  experience  in 
breeding  horses,  dogi^,  and  other  kinds  of  live-stock. 
The  male  parent  he  believes  to  be  pntpotent  in  the 
transmission  of  hereditary  traits,  exct?pt  when*  some 
extraordinary  circumstance  intervened.  In  the  case 
of  hybrids  bctW(M>n  the  horse  and  the  a.ss,  a  cross  is 
always  mark<u]  by  pn;p«>tency  of  theuss:  and  in  all 
crosses  of  two  species  the  male  is  always  prepotent. 
Mr.  Dall  called  attention  to  the  danger  of  drawing 
cr>nclu*<ionM  from  observations  upon  the  external 
rharactrrs  of  the  products  of  the  union  of  two  species. 

Dr.   Leonard  Stejn<'ger  exhibited  two  m:ignifi- 

rently  mount<Ml  specimens  of  the  great  Kamtchatkan 
sea-4*agle,  ThalaHsactus  leucopterus  ;  also  a  8|)eeimen 
of  the  bald  eai^le,  Haliacttus  loueoceplialus,  and  a 
H|M'eimen  In  immature  plumage  of  another  species, 
probably  nndescril)ed,  and  ])robal)iyin  the  adult  state 
entirely  white.  The  rivers  of  Kamtehatka  abound 
greatly  in  salmon,  and  eagles  are  in  eonsetpience 
partieii l.irly  numerous. 

M:ithft[uitioil  miction,  Philoiophical  society,  Waahiagtoa. 

Fi'h.  So.  —Mr.  n.  Faniuliar  showed  the  application 
of  two  KIihN  of  einplii<*al  formulae  to  observations  of 
the  (lirMiiMitioii  of  amplitude  of  a  freely  oscillating 
penduliini  at.  dilTerent  atmospheric  pressures.  When 
the  aiiipliiuile  and  tlu*  lime  were  connected  by  the 
etpiatioii  of  a  hyperbola  with  four  constants  (the 
term  iiivolviiii^  tlie  amplitude  square  being  omitted), 
the  (•lixervations  could  always  be  ])erfeetly  satisfled. 
The  cliirf  advantajje  ^^f  this  form,  however,  was  the 
ea^e  Willi  wlii<-h  I  lie  ron>tauts  couhl  i)e  calculated 
from  the  observations  by  l(>ast  squares.  \  formula 
more,  convenient  in  practical  application  gave  for 
the  time  a  con-^tant,  divided  by  the  nth  i)ower  of  the 
amplitude;  where  n  was  a  fraction  proportional  to 
i\u*  liqiiare  root  of  the  atmospheric  pressure,  ami 
equal  to  about  one-third  f<ir  a  pressure  of  thirty 
inches.  Tlie  iniiial  tim(>,  or  time  of  an  infinite*  am- 
plitude, was  a  liiird  constant  to  be  determined;  and 
It  hIioiiIiI  be  delermiiied  separately  for  ail  intervals 
witliiii  whicb  the  correeiion  for  amplitu<le  is  desired. 
Cireat  nicety  in  Ihe  calculation  of  n  was  not  neces- 
sary: tlie  nearest  tentli,  or  reciprocal,  of  a  whole 
number,  would  sntlice.  The  accuracy  of  this  for- 
nnila  was  shown  by  tables  to  be  qullc;  as  ch)8e  as 
the  observations  calUwl  for.  When  n  became  zero, 
the  ;ith  power  was  replaced  by  the  logarithm  of  the 
amplitude,  and  the  Initial  time  was  that  of  am- 


plltude  unity.  The  ufie  of  an  empirical  formala, 
of  higher  practical  convenience  than  thoec  usually 
adopted, —resulting  from  application  of  the  theoiy 
that  the  dlminutl<m  results  from  two  resistances,  pro- 
l>ortlonal  respectively  to  the  velocity  (or  amplitude) 
and  to  its  square, — was  defended  on  the  ground 
that  this  theory  is  itself  empirical,  and  Is  well  known 
to  fail  altogether  for  very  higli  velocities.  The  pro- 
posed fonnula  suppose<i  in  effect  one  n*8i«tance  pro- 
portional to  the  1  +  n  |K)wer  of  the  velocity  of  the 
pendulum. 

NOTES  AND  NEWS. 

Fkom  Nature  we  learn  that  Sir  Joseph  Hooker 
has  been  nominated  one  of  the  vice-presidents  for  the 
Montreal  meeting  of  the  British  association.  Instead 
of  Mr.  Crookes,  Prof.  W.  G.  Adams  will  give  one  of 
the  public  lectures.  For  the  Abenleen  meeting  in 
1885,  Sir  Lyon  Playfair  will  be  proposed  as  president. 
A  well-attended  meeting  of  the  organizins:  committee 
of  the  chemical  section  has  been  hehl  under  the 
presidency  of  Professor  Roscoe.  Promises  of  papers 
were  received  from  several  well-known  chemists,  and 
a  small  executive  committee  was  formed  to  draw  up 
a  list  of  papers,  and  to  communicate  with  Canadian 
and  American  chemists.  Section  (J  has  been  par- 
ticularly active.  The  committee  has  prepared  a  list 
of  subjects  for  papers  which  it  is  thought  would  be 
interesting  to  English  visitors  if  treated  by  engineers 
and  mechanicians  in  Canada:  a  good  supply  of  papers 
Is  expected,  lioth  from  this  country  and  .\merica. 
Sir  J.  II.  Lefroy  has  accepted  the  presidency  t»f  the 
geographical  section.  We  regret  to  learn  that  Pro- 
fessor Williamson,  the  general  treasurer,  will  be  un- 
able to  be  present;  and  the  council  have  decided  to 
engage  the  services  of  Mr.  Ilamy  Brown  as  •  finan- 
cial oflicer,*  while  Professor  Burdon  Sanderson  has 
virtually  consented  to  act  a:j  deputy  for  the  treasurer 
at  Montreal. 

—  Tlie  last  number  of  tlie  l/arcard  uniterHity  buU 
leUn  contains  further  in.slalnients  of  Mr.  Winsor's 
bibliograpliy  of  Ptolemy's  geography  and  the  Kohi 
collection  of  early  maps;  the  former  containing  some 
very  interesting  conmients  on  the  knowledge  of 
America  about  the  middle  of  the  sixteenth  century, 
the  latter  relating  exclusively  to  maps  ('f  the  new 
world  issued  in  the  first  half  of  the  same  century. 
Mr.  Bliss's  classed  Index  to  the  maps  in  Prfermann^B 
mitthcUuufjen  will  be  completed  in  the  next  Issue,  and 
we  may  expect  its  separate  publication  Inafew  weeks. 
It  will  prove  a  great  convenience. 

—  At  the  request  of  the  navy  department,  the  fish- 
commission  steamer  Albatn»s«,  ('apt.  Tanner  com- 
manding, was  fitteil  out  <luring  the  winter  for  the 
purpose  of  carrying  on  a  .series  of  (leei>-sea  sound- 
ings and  dredgings  in  the  Caribbean  Sea,  a  region 
very  little  known  in  respect  to  its  deptli".  The 
vessel  left  Washington  .Jan.  1,  and  reached  SU 
Thomas  on  the  17tb,  arid,  after  coaling,  proceedadi 
on  her  voyage,  making  the  following  ports:  Cun^ai 
Trinidad,  the  Island  of  Oruba.  Alta  Vela,  Jao" 
Gonalves,  Santiago  de  Cuba,   Navaza,  and  XI 


Aran.  4,  1884.) 


SCIE, 


ion  (Jamaica),  where  she  arrived  March  1.  She 
Ml  Kingston  Mnrch  11^  and  arrived  at  AspiuwA)l« 
vid  Savanillzi,  March  25.  On  her  return  from  Aspin- 
wall  she  will  proceed  r/d  Cape  San  Antonio  to  Kt^y 
West,  expecting  to  arrive  at  the  Washington  navy- 
yard  about  the  middle  of  May.  The  expedition  has 
been  a  great  success  in  all  respects;  numerous  satls- 
factoi7  series  of  soundings  and  temperatures  having 
htiini  taken,  and  large  numbers  of  ninrine  auimal» 
obtained.  In  the  collections  incidentally  obtained 
during  the  atop  of  the  steamer  at  Trinidad  were  two 
sijeclmcns  of  the  guacharo-bird,  Stealornis  caripcn* 
ftis^  which  is  8uch  a  rarity  in  museums,  ami  two  of 
the  great  fishuig-bat, 

—  The  liotarii^al  collection  of  the  lale  Charles  F, 
Parker  of  the  Philadelphia  academy  of  sclenceii  has 
been  purchased  for  the  Princeton  herbarium.  It  is 
remarkably  good  as  to  the  New  Jersey  fiora, 

— ^Thje  report  of  the  U.  S.  solar-eclipse  expedition 
has  just  been  ordered  to  be  printed  by  Congress. 
Among  its  contents  are,  meteorology  of  Caroline  Is- 
land, by  Mr,  Wlnslow  Upton;  botany  of  Caroline 
Island,  collections  by  Dr.  W.  S.  Dixon,  U.S.N. ,  and 
Idenliflcationa  by  Prof.  W.  Trelease;  notes  on  the 
zoology  of  Caroline  Island,  by  Dr.  W.  8.  Dixon, 
U.S.N.;  memorandum  on  the  butterfiie*,  etc-,  of 
Caroline  Island,  collections  by  Dr,  J.  Palisa,  identi- 
fications by  Messrs.  Herman  Streckcr  and  Arthur 
G.  Butler;  chemical  constituents  of  the  sea- water  of 
the  lagoon  of  Caroline  Island,  determined  by  Messrs. 
Still  well  and  Gladding;  observations  of  twenty-three 
new  double  stars,  by  Prof.  E.  S.  Holden  and  Prof.  C. 
8.  lla«tin^s;  plans  for  work  on  the  day  of  the  eclipse, 
by  Prof.  E.  S.  Holden;  reports  on  the  eclipse;  report 
in  regard  to  the  photographic  observations  of  ibe 
eclipse,  by  Mr.  li.  A.  Luu ranee. 

—  Twenty-!  hrce  years  ago  Mr.  W.  Nelson  was  In 
the  habit  of  collecting  fresh-water  shells  in  a  snjall 
pond  near  tlie  Black  Oilla,  Leeds.  At  that  time  only 
four  fortus  were  to  Imj  found  there,  —  Sphaerluin  la- 
ctuitrt!,  PIstdium  pusillum^  Planorbis  nautiicus,  and 
Ltmnaea  jM^rcgra.  After  thirteen  years  an  additional 
sfH'cies,  Planorbis  corneus,  made  its  appearance. 
These  were  the  only  frpecies  found  there  until  the 
spring  of  188iJ,  when,  to  the  surprise  of  the  collector, 
six  species  previously  unknown  there  made  their 
appearance  succrssivcly.  This  remarkable  increase, 
whlcli  Is  well  altt*sted»  took  place  without  any  ap- 
parent clianije  in  exlfrnal  conditions  at  the  locality 
mentionetL 

—  Aft«r  solving  most  of  the  knotty  problems  of 
inole*!ular  physit\s,  the  Rev,  Dr.  J,  G.  Macvicar  de- 
parted tins  life,  Feb.  12»  from  Moffat^  Eng.,  aged 
eigbty-thrte.  lie  Is  reputed  to  have  had  some  In- 
fluence wiUi  Smithson  in  persuading  him  to  establish 
the  Smithsonian  institution,  and  seems  to  have  been 
mueh  respected  among  liis  parishioners. 

—  An  itistance  of  the  practical  ajiplical  Ion  of  science 
to  cvcry-day  life  Is  wcrll  slirjwn  in  the  building  of  the 
capibd  buildiug  of  DakoUi,  at  Bismarck,  by  the  aid 
of  electric  light.  This  building,  coiling  a  quarter  of 
a  tuUUon  of  dollars,  eon«Utji  of  tlireo  stories,  base- 


ment,aud  sul>basement,  measuring  a  hundred  and 
lifly-flvc  feet  by  ninety-two  feet,  and  cont^iins  over 
four  toil  I  ion  bricks,  with  trimmings  of  Joliet  stone, 
and  has  been  crcrt4*d  in  the  midst  of  winter.  The 
eorner-slojR*  was  laid  bept,  o,  ISiSo;  a»jd  on  the  10th 
of  January,  1884,  a  few  days  more  than  four  months 
later^  a  photogi'aph  ^hows  the  building  to  lack  only 
ibe  projection  of  one  side  and  the  upper  part  of  the 
lower.  This  result  wa.H  accomplisl^ed  by  the  employ- 
ment of  electric  light,  which  half  the  time  replaced  the 
SUB,  enabling  double  gangs  of  men  to  work  day  and 
night,  The  frosten  sand  was  thawed  by  a  red-hot  cyl- 
inder; and  the  mortar,  made  with  boiling  water  and 
hot  lime,  had  its  moisture  absorbed  by  the  dry  bricks 
before  It  hat  I  time  to  freeze.  Although  taller,  the 
building  is  an  almost  exact  duplicate  of  the  new 
eapitol  of  Minnesota, 

—  The  Journal  of  the  Soctdi/  of  arU  states  that 
the  coal-measures  of  New  South  W.-des  embrace  an 
area  c»f  about  23,960  square  miles.  The  seams  worked 
vary  from  three  feet  to  twenty-tive  feet  in  thickness, 
are  nearly  horizontal,  and  are  in  some  localities  con- 
siderably above  sea-leveh^There  are  at  the  present 
time  forty-one  collieries  at  work,  employing  in  the 
aggregate,  above  and  below  ground,  4,125  miners 
and  otlnrs.  In  addition  to  the  foregoing,  there  are 
two  mines  at  which  very  valuable  seams  of  petroleum- 
oil,  eannel-coal,  or  kerosene  shale  are  being  worked. 
The  number  of  u»en  employed  at  these  mines  above 
aiid  l>elow  ground  is  two  hiuidred  and  thirty-one. 
Since  1865,  when  the  working  of  these  seams  com- 
tueneed,  the  output  has  been  241,284  tons,  valued  at 
£i'»81.(>44l.  There  are  three  principal  coal-mining 
districts, —  tlie  Hunter  River  and  NewciiAtle  coal-field, 
situated  to  the  north  of  Sydney;  the  Southern  or  lUa- 
warra  coalfield;  and  the  Western  or  Lithgow  coal- 
field, upon  the  Great  western  railway  line,  about 
nijiety-five  miles  west  from  the  metropolis*  Coal  is 
also  being  worked  near  Bern  ma,  between  lllawarra 
and  Lithgow:  and  some  seams  are  known  to  occur 
in  the  country  lying  between  Lithgow  and  the  Hun- 
ter River.  Sydney,  therefore,  occupies  an  almost 
central  positii>n  \vllli  regard  to  the  coal-niiiung  dis- 
tricts; and  beyond  these,  coal  has  been  dincov*  r<d  ifi 
different  parts  of  the  colony, 

—  Director  Wild  of  St.  Petersburg,  as  pre^unm  oi 
the  International  polar  commission,  has  went  out 
Invitations  for  the  congress  of  arctic  travellers  in 
Vienna  on  April  22.  The  members  of  the  expedi- 
tions sent  out  in  August,  1882,  by  all  the  great  states 
north  of  the  equator,  to  make  simultaneous  observa- 
tions of  meteorological  and  magnetic  phenomena,  are 
expected  to  attend. 

—  Dr.  George  A.  Groff  has  publlslied  a  fifth  revised 
edition  of  his  *  Book  of  plant-descriptions,  or  Hecord 
of  plant-analyses,*  through  the  Science  and  health 
publisliing  company.  It  consists  principally  of  a 
number  of  blanks  to  beu-sed  In  the  analysis  of  flower- 
ing plants,  and  for  this  purposi*  may  be  useful  to 
teachers  of  small  classes  who  do  not  wish  to  go  to  the 
expense  of  having  blanks  printed.  There  is  also  a 
list  of  Certnsused  in  descriptive  botajiy^  not,  however. 
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accompanied  by  definitions.  There  is  also  a  list  of 
.subjects  suitable  for  theses,  —  rather  an  extraordinary 
array,  on  the  whole,  and  requiring  In  a  number  of 
cases  a  much  more  elaborate  equipment  than  that  rec- 
ommended on  a  previous  page.  The  tabular  view  of 
the  vegetable  kingdom  would  better  have  been  omitted 
altogether,  as  it  is  antiquated  and  faulty  in  several  re- 
spects :  desmids  and  diatoms  are  protophytes,  and 
what  coccoliths  may  be  we  are  unable  to  say. 

—  Under  the  auspices  of  the  Paris  geographical 
society,  a  course  of  lectures  is  being  given  on  the  fol- 
lowing subjects :  Mr.  Faye,  The  comiectiun  of  astrono- 
my and  geography  at  the  principal  periods  of  history ; 
Mr.  dc  Lapparent,  Reliefs  of  the  globe;  Mr.  £.  Fuchs, 
Distribution  of  minerals;  Mr.  Mascart,  director  of 
the  weather-bureau.  Climate;  Mr.  Velain,  Glaciers, 
and  their  action  on  the  reliefs  of  the  globe;  Mr. 
Bureau,  Geographical  distribution  of  plants;  Mr.  Kd. 
Perrier,  The  depths  of  the  sea,  and  their  inhabitants; 
Mr.  Alphonse  Milne-Edwards,  Geographical  distribu- 
tion of  animals.  The  first  was  given  Feb.  11,  and 
the  last  is  put  down  for  March  31.  The  course  will 
be  continued  next  year. 

—  From  observations  of  the  weather  of  the  past 
seventeen  winters,  taken  at  Lawrence,  Kan.,  by  Prof. 
F.  II.  Snow,  it  appears,  that,  during  this  period,  five 
winters  have  had  a  lower  mean  temperature  and  a 
larger  number  of  zero  days  than  the  winter  just 
closed,  six  winters  have  had  a  larger  number  of  winter 
days,  but  only  one  has  had  a  lower  minimum  tem- 
l)crature.  The  rainfall  (including  melted  snow)  of 
the  past  winter  has  been  three-fourths  the  average 
amount ;  the  fall  of  snow  has  been  slightly  above  the 
average  depth;  the  cloudiness  has  been  more  than 
two  per  cent  above  the  mean;  the  wind  has  exceeded 
its  average  by  more  than  five  thousand  miles;  there 
has  been  a  single  thunder-shower  (the  average  num- 
ber); there  has  been  one  more  fog  than  usual;  and 
the  barometer  has  exceeded  its  average  height. 

—  Dr.  C.  V.  Kiley,  of  the  Agricultural  department 
of  \Vashinj;ton,  states  that  the  rust  which  is  often 
seen  on  oranges,  and  which  decreases  their  market 
value  by  about  a  dollar  a  crate,  is  produced  by  a  mite. 
He  finds  that  this  mite  is  very  susceptible  to  sulphur 
and  kerosene  and  milk,  which,  if  judiciously  applied 
early  in  the  season,  will  preserve  the  brightness  of 
the  fruit. 

—  :Mr.  Francis  ISpelr,  whoso  address  is  South 
Orange,  N.J.,  has  sent  out  a  circular,  asking  for  re- 
plies to  eleven  sets  of  psychological  questions,  whose 
aim  is  **  to  cover  the  field  of  conscious  mental  activi- 
ty in  its  relations  with  a  possible  unconscious  cerebral 
activity.''  He  desires  to  collect  facts  of  personal  ex- 
l)erience  from  those  who  answer  the  circular,  and  to 
use  these  facts  for  the  purposes  of  a  classification  and 
co-ordination  of  the  phenomena. 

The  questions  seem  to  us  of  very  unequal  value 
and  definiteness.  When  Mr.  Speir  asks,  **  What  is  the 
greatest  number  of  distinct  ideas  you  can  consciously 
have  before  your  mind  at  one  time  ? ''  he  asks  a  ques- 
tion that  seems  to  us  hopelessly  vague.  Wundt  has 
tried  to  give  such  a  question  a  definite  meaning,  and 


to  investigate  it  systematically.  Even  his  results 
seem  to  us  somewhat  ambiguous.  For  the  ordinary 
observer  of  subjective  sutes,  the  question  may  mean 
almost  any  thing  or  nothing ;  for  what  ideas  shall  he 
call  distinct  ?  and  what  is  one  time  ?  Still,  Mr.  Speh> 
may  get  some  intelligible  answers  to  this  inquiry;  but, 
as  we  venture  to  say,  they  will  not  all  really  refer  to 
the  same  question.  The  question,  *'  Can  you  wake 
precisely  at  a  given  hour  determined  upon  before  go- 
ing to  sleep?-'  is  an  example  of  a  definite  and  fair 
question.  Hut  to  ask  of  people  in  general,  *'Have 
you  ever  dreamed  a  dream  precisely  like  one  your 
parents  or  ancestors  have  dreamed  ?  "  seems  to  ns  to 
invite  mere  idle  gossip.  The  answers,  if  negatiire, 
interest  nobody :  if  they  are  affirmative,  they  might 
interest  a  collector  of  folk-lore;  for,  in  telling  his 
dream-experiences,  who  is  very  accurate  at  the  best  ? 
In  remembering  and  rejieating  them  over  and  over, 
who  is  free  from  the  manifold  errors  of  memory? 
But  in  comparing  one's  own  dreams  with  the  tradi- 
tions of  the  dreams  of  one's  grandmother,  who  will 
be  able  to  give  answers  that  can  be  called  acientifie? 
The  more  confident  the  reply,  the  less  useful,  in  such 
a  case,  the  supposed  fact.  Tliere  is  a  whole  folk-lore 
of  family  traditions,  as  yet  little  known  to  science, 
because  it  is  the  private  amusement  of  the  fireside. 
Let  us  leave  it  all,  for  the  present,  to  the  poets,  to  the 
story-tellers,  and  to  our  aged  female  relatives.  There 
are  psychical  facts  nearer  to  observation,  and  less 
subject  to  whimsical,  incalculable  sources  of  error. 

We  suggest  these  criticisms  because  this  work  of 
collecting  facts  by  means  of  psychological  circulars  is 
yet  in  its  infancy,  and  its  very  life  is  threatened  by 
any  Injudicious  use  of  it.  Mr.  Speir's  questions  are, 
in  the  most  of  these  cases,  very  fair;  but  the  few  in- 
judicious ones  endanger  the  success  of  his  work. 
Plainly,  in  asking  questions  about  subjective  states, 
we  are  in  perpetual  danger  of  bad  obscr\'atiori6  as 
the  basis  for  the  answers  that  we  get.  What  are  our 
safeguards  ?  Plainly,  as  Mr.  Galton's  success  has 
shown  us,  the  necessaiy  safeguards  are,  to  ask  only 
perfectly  detinite  questions,  to  ask  questions  in  whose 
answer  our  subject  has  no  disturbing  personal  inter- 
est, and  to  be  careful  not  to  ask  questions  that  popu- 
lar tradition  has  already  answered  by  some  poetical 
or  otherwise  interestinjL?  myth.  Best  of  all  are  the 
questions  whose  answer  our  subject  will  never  before 
have  thought  of  at  all,  so  that  he  will  have  no  theory 
of  his  own.  Unless  we  takt*  some  such  care  as  this, 
our  latest  effort  at  the  collection  of  psychological 
facts  will  degenerate  into  the  most  tedious  of  disas- 
trous wanderings.  We  await  with  interest  Mr.  Speir's 
paper  on  the  results  of  his  inquiry,  for  most  of  his 
circular  is  promising  enough. 

—  The  following  singular  advertisement  appears  in 
the  Deutsch'Kroner  ze.ituwj  of  Dec.  11:  "  Magpiea 
shot  between  Dec.  24  and  Jan.  0  are  used  for  a  remedy 
against  epilepsy.  The  undersigned,  with  whom  this 
medicine  is  prepared,  will  be  greatly  obliged  to  every 
one  who  will  send  him  at  that  time  as  many  magpiea 
88  possible,  provided  that  they  have  been  shot,  aad 
not  killed  by  poison  or  caught  in  traps.  —  Castle  TBt«^ 
Dec.^,  1883.    Signetl:  Theodor,  Count  Stolberg.** 
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COMMENT  AND  CRITICISM. 

A  c*>MMrn'i^:ii  of  tlie  MassachnsctU  legis- 
lature is  consiticriug  the  introcluetion  of  an  net 
atnlionzing  the  preparation  oT  a  topographical 
ma  J I  of  the  slate.  Tht'  U.S.  geological  Burvcy 
CGijiinerK'ed  its  work  iu  the  state  last  year  by 
placing  a  surve}*ing-[)arty  in  one  of  the  western 
counties,  with  the  intention  of  constructing  a 
map  of  the  state,  lo  be  printed  on  the  scale  of 
about  half  an  inch  to  the  uule,  The  ilirector 
of  the  survey  has  now  proposcil  to  the  com- 
mittee in  ilouble  the  printed  scale,  as  well  as 
the  nriginnl  plot,  making  the  latter  about  two 
inches  to  the  mile,  provided  the  state  treasury 
will  bear  one-half  of  the  exfiense,  or  a  sura 
estimale<1  at  ^\^  dollars  per  square  mile,  —  a 
final  total  exj>en9e  to  the  state  (800  square 
miies  along  the  coast  being  already  charted 
by  the  coast-survey)  of  less  than  $40,000. 


This  i*ccalls  the  movement  in  ihe  state  ten 
years  ngo,  when  the  American  ncudemy  merno- 
rinlized  the  legislature  for  a  general  survey  of 
the  commonwealth,  ^  a  project  which  received 
the  cordial  support  of  scientific,  industrial,  and 
educntionai  Ixxlies  throughout  the  state,  and 
which  was  lost  by  the  casting  vote  of  the 
spcnker  of  the  house.  That  plan  contem- 
[>lat«Ml,  on  the  to[M>graph»cal  side,  an  original 
map,  on  the  scale  of  1  :  :i5,000t  or  about  two 
inches  and  a  half  to  the  mile,  lo  be  ^oaUj 
printed  on  some  leaser  j^cale.  The  cx)at  of  Ibr 
tield-work  was  estimate<l  at  i*Zh  \k*t  Ptfoar 
mile,  or  ttio.OOO.  Hut  the  plan  profiosvid  - 
mu<^h  more  than  the  to[>ogra|tbical  map.  as. 
the  cj^timated  exjicnHc  of  the  entzrp  i 
brought  to  ^JIHo.OOO;  and  It 
the  magnitude  of  ttie  total  en^  < 
defeated  the  meamre. 


was  ordered  and  executed,  and  a  small  map 

prepared.  The  triangulation  was  admirably 
performed  by  Borden  ;  but  the  map  was  a  mere 
[)atchwork  of  town-surveyor's  work,  and,  at 
best,  showed  only  the  sy[>erficial  area,  and  no 
topography  whatever.  Vet  it  has  been  a  lK>on 
to  the  state,  and  no  one  haa  ever  complaincil 
of  the  expense.  This  survey  cost  $70»0U»* 
when  the  total  valuation  of  the  state  was 
82O(),n0O,00(K  The  present  valuation  exceeds 
$2,00U, 000,000  ;  and  a  present  cxi>endiUw  of 
$700, OOr*  would  therefore  be  the  equivalml 
of  what  was  granted  to  the  first  survey.  An 
appropriation  of  $40,000  to  obtain  what^  tx^Am 
any  other  circumstances,  would  coe4  %l  \fmA 
§80,000,  would  be  a  mere  pittajK*  lv*»ar  Uife^ 
and  it  would  seem  that  the  rtcc^an  ^tti^ 
last  movement,  involving  so  \»§t  «a  ^<^' 
sltonld  encourage  the 
to  believe  that  the  le 
freely  to  the  offer  of  tiiei 
rnent  eurvcj- 

The  di^ercDct  1 
asked  Oir  Icfi  jm 
1  :3UGH0,  II01 
to   materuUly  af  • 
generaJ  \ 

loductrai 
rnDtiaar* 


iUlf  a  c^ntoi 
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specially  cconouiical  advantages.     It  would,  in 
short,  be  wasteful  of  the  public  purse. 

The  recent  glacial  studios  in  the  western 
states,  mentioned  in  our  notes,  serve  to  call 
attention  to  more  than  their  technical  result. 
Important  as  this  is,  we  believe  a  greater  value 
lies  in  their  standing  as  an  example  of  non- 
professional work.  A  problem  of  the  greatest 
interest  has  been  successfully  attacked,  not  by 
organized  state  surveys,  but  b}'  persevering 
private  enterprise,  in  time  spared  from  regular 
pursuits ;  and  success  in  such  an  endeavor  is 
a  hopeful  sign  of  our  progress  toward  the  more 
popular  and  practical  appreciation  of  theoreti- 
cal geology,  that  has  been  fairly  attained  in 
England  and  Switzerland.  We  trust  there  may 
be  man^'  others  working  to  the  same  end  on 
the  numerous  problems  that  await  them.  The 
evidence  found  by  Mr.  Wright  to  suggest 
the  former  existence  of  a  glacial  dam  across  the 
Ohio,  so  as  to  form  a  long,  irregular  lake  above 
Cincinnati,  has  been  eagerly  accepted  by  some 
of  the  Pennsylvania  geologists  to  explain  the 
high-level  terraces  farther  up  the  river-valle}'. 
Tiie  southern  shore-line  of  this  hypothetical 
lake  remains  to  be  searched  for,  and,  in  con- 
nection with  the  physical  history  of  the  Ohio, 
forms  a  most  attractive  problem  for  detailed 
local  stud}'.  The  shore-lines  of  the  (ireat 
J.akcs,  in  the  once  expanded  condition  ns 
marked  l)y  the  lake-terraces,  are  also  subjects 
for  patient  tracing  from  town  to  town.  Scat- 
tered o)>servations  on  them  are  already  old. 
IIow  long  must  we  wait  before  Un-al  observers 
give  a  full  picture  of  these  inland  seas? 

It  is  time  for  a  reform  in  the  relations  ex- 
isting between  the  public  and  the  college-pro- 
fessor, as  regards  the  asking  and  giving  of 
advice  on  matters  which  are  not  educational  in 
character.  W^e  suppose  that  g\q\\  professor  is 
willing  to  answer  questions  that  pertain  to  edu- 
cation or  to  pure  science,  —  not  onl}-  willing, 
but  glad  to  do  so,  if  there  is  a  fair  prospect 
that  the  answer  will  be  of  real  assistance  ;  but 
it  does  not  follow  that  he  ought  to  answer  ques- 
tions bearing  upon  business-mattera.     Why, 


for  instance,  should  a  chemist  known  to  us 
expected  to  comply  with  such  requests  i 
•  IMease  give  me  a  skcach  of  Glinskj-'s.dephk 
mator?  '  '  Would  j)apii:r-mach6  lie  a  good  su 
stitute  for  leather  in  the  manufacture  of  she 
soles?  *  *  Please  describe  an  easy  method  i 
making  a  complete  analysis  of  water/  etc 
all  of  which,  besides  man\'  others,  have  be 
received  within  a  few  days  past  ?  This  aniouE 
to  asking  for  professional  advice,  and  is  to 
compared  with  asking  the  advice  of  a  law^ 
or  physician.  Xo  one  expects  tliese  gentl 
men  to  dispense  their  knowledge  freely  to  i 
c^omere,  and  they  are  protected  b3-  the  undc 
standing  that  answers  to  professional  qaestio 
involve  i)ecuniary  comi)ensation.  The  clerg 
man  is  the  only  professional  man,  besides  ti 
professor,  who  is  exi>ected  to  give  advice  wit 
out  compensation ;  but  it  is  not  probable  th 
his  advice  in  business- matters  is  often  aske 
Advice  in  spiritual  matters  he  is,  no  doul 
ever  ready  to  give,  as  the  professor  is  in  ed 
cational  matters ;  but  if,  in  addition  to  beii 
a  clergyman,  he  happened  at  the  same  time 
be  a  physician  or  a  chemist,  it  is  not  probab 
that  he  would  feel  it  to  be  his  duty  to  answi 
all  questions  pertaining  to  medical  or  chemic 
subjects.  

The  view  of  the  matter  here  taken  maj*  ai 
pear  to  be  a  mercenary  one,  but  that  is  not  tl: 
point  we  wish  to  emphasize.  We  desire  simpi 
that  the  professor  should  be  protected  from  ui 
necessary  demands  upon  his  time.  If  it  wei 
once  understood  that  ho  is  not  expected  togir 
free  advice  to  any  one  who  ma\'  care  to  ask  fc 
it,  he  would  be  saved  a  great  deal  of  annoy 
ance,  and  much  time,  which  could,  and  presum 
ably  would,  be  put  to  better  use.  If  tlie  notioi 
could  once  be  spread  abroa<l  that  a  letter  ask 
ing  advice  must  be  accompanied  by  a  certaii 
sum  of  money,  most  of  the  letters  of  the  kin 
now  written  would  never  find  their  way  int 
the  mails,  and  the  world  would  be  the  gaine 
in  every  way.  A  simple  remed}'  for  the  dil 
ficulty  complained  of  would  appear  to  conah 
in  ignoring  the  annoying  letters ;  but  experieoQ 
has  shown  that  this  remedy,  howevei*  simply 
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mnv  appear,  19  b}*  do  means  satisfaclory.  The 
writer  of  Uie  letter,  m  wbich  be  ma^  have  en- 
closed a  stftttip,  though  this  b  supposing  an 
rxtreme  ease,  reeeiving  no  answer,  feels  himsell* 
jiggrieved,  and  writes  again  ;  so  that  in  the  end 
the  receiver  is  forecd  to  answer  to  protect  fiini- 
self.  Is  there,  then,  no  reuiedy  ?  Perhaps  not. 
We  nevertheless  appeal  to  the  public  to  bear 
in  mind  that  the  college-professor,  however 
little  he  may  have  to  do  (and  it  is  well  known 
that  this  is  verv  little),  has  at  least  something 
to  do  besides  answering  every  question  regarti- 
ing  business- matters  in  which  it  is  thouj^lit  that 
his  advice  may  be  of  aid-  Ask  him  any  thing 
you  please  in  the  interests  of  matters  pertain- 
ing to  education  or  pure  science,  but  draw  the 
line  wlien  it  comes  to  asking  for  what  may 
fairly  be  called  *  professional  advice/  in  the 
sense  in  which  that  expression  is  used  l»y  the 
hiwyer  and  the  doctor. 


Two  of  the  most  unexpected  discoveries  in 
tJie  deep-sea  soundings  during  the  last  cam- 
paign of  the  Talisman,  under  the  supervision 
of  Prof.  A.  Milno-Edwards,  are,  tlrst,  the 
discovery  of  polished  and  scratched  pebbles 
at  n  depth  of  five  thousntid  metres,  between 
the  Azores  Islands  and  the  coast  of  France. 
indicating  plainly  the  existence  there  of  ice- 
bergs ibiring  Ihe  glacial  epoch  ;  and,  second, 
t>f  stones  with  imjiressions  of  parts  of  trilu- 
bitcs  also  brought  up  l»y  the  trawls.  If  these 
rocks  with  trilobites  belonged  where  found,  it 
will  go  far  to  prove  the  existence  of  an  Atlantis 
ciintinent  dnriiig  the  secondary  and  tertiary 
epochs, 

As  a  nile,  one  would  not  exjK'ct  scientific 
knowledge  to  be  much  advanced,  or  very  use- 
fully difftised.  by  elegant  extract!^  and  quota- 
tions. But  in  a  small  book  just  issueil  by 
Appleton  &  Co.,  made  up  of  *  characteristic 
pafisagcs  from  tht?  writings  of  (.'harles  Darwin.' 
Mr,  Nathan  Sheppard  has  really  protUiceil,  in  a 
form  at  once  authentic,  brief,  and  inexpensive, 
nn  instructive  and  very  readable  account  of 
Darwinian  doctrine  in  the  words  of  its  found- 
TI10  pieeea  are  put  together  with  no  small 


sktU,  not  in  the  order  of  publication,  but 
rather  in  the  oaler  of  evolution*  It  begius 
with  the  movements  and  habits  of  plants,  rises 
from  these  to  worms,  discourses  of  the  varia- 
tion and  struggle  for  existence  of  the  higher 
living  forms,  and  so  to  the  highest, — 
'  The  cliapaison  closing  full  iu  man/ 


LETTERS  TO   THE  EDITOR, 

/'he  vfriUt*»  Hftme  U  in  ait  cant »  required  as  pn>o/o/good  fnfth. 

The  relations  of  Didymodus,  or  Diplodua. 

Mv  reverence  for  ibe  genius  of  Pmfessor  Cope  is 
so  ijreat,  aiul  my  coiiJlJenci.'  in  liis  acumen  so  imp  licit, 
that  when  he  assured  nie^  first,  jsersonally,  ami  then 
in  Science  {id,  215),  tlmt  Ditlymodii?^  (a  sul>sUtute 
for  niplodus)  was  the  proper  nurae  for  ChIamy<Jo- 
Bela4.*liu8.  I  WHS  willing  to  at  least  coiiceile  that  the 
two  forma  riiii,'liL  fio^sibly  be  n^latvd.  Knowing,  as  I 
tjiil,  thai  diffi;*rf"iu  typts  btid  been  confoundetl  under 
tlie  name  Diplodus,  I  wii>  content  t<j  await  the  pub- 
licati<>n  of  Professor  Cope's  views  before  expressing 
a  posiiive  opifitoii,  thinking  he  niiglit  have  evhlence 
ill  reserve  whicli  would  gainsay  what  had  been  before 
offereil.  A  rdnumt'  of  Professor  Cftpe's  observattoua 
ha^  just  appi'iiretl,  as  promised,  in  the  American  uatu- 
rathl  for  April  {xviii»  412,  4131*  and  we  are  therefore 
in  a  position  to  test  his  utterances,  Notwith!itanding 
!h(^  reverence  and  confidence  that  1  have  cxp resided, 
I  can  but  think  now,  that  for  once  Professor  Cope 
has  been  too  hasty,  and  tripped.  1  am  convinced,  not 
only  Ujat  Didymodus  has  no  generic  nor  even  family 
relations  wUh  ChhunydoselacnuSj  but  that  It  repre- 
sents even  a  diflerent  order.  My  belief  in  Professor 
Cope*s  candor  e<|uals  my  other ientiinents,  ami  I  pre- 
sume he  will  discard  his  first-formed  opinion  whoti 
his  attention  \s  ealled  to  certain  facts. 

The  hiitorj"-  of  l>idymo<Ius,  or  Diplodus,  is  a  lon$5 
one,  and  is  eomplioated  with  that  of  several  others. 
I    need   only  ^}\e  the  salient  feature?^. 

In  iSiJT  Professor  Agiwfix  (Pof*^.  y<*^-N.,  iii.  00)  de- 
scribed a  spine  which  he  believed  to  have  belonged 
to  a  fish  like  the  sting-rays,  as  Picuracanthns  laevis- 
slmus,  Tlie  only  example  was  obtained  from  the 
Dudley  coal- field. 

h)  is45  Profe.s*or  Agassi  (Pof«». /ojw.,  Hi.  204) 
made  known  eertain  teeth^  which  he  referred  to 
sharks  of  the  family  of  Hybodonts.  Two  "species' 
were  disitinj^uished,  iJv  gibt>osus  and  D*  minutus. 
Both  were  obtiilned  from  the  English  coal-measures. 

In  1848  Pnifessor  lieyrich  {HtriehU'  verhanflL  k. 
premtf.  akad.  ici#w.,  1.S4.H)  proposed  the  ijenene  name 
Xenacanthus  for  a  German  carboniferous  form  re- 
ferred loOrtliat^Hnthu^  by  Uoldfuss  (hSJ7),  but  which 
approached  nearer  to  Pleuraranthus, 

In  JH4i»  Dr.  Jordan  {Jukrhach  fur  min*  u.  a^ot., 
p.  WM)  df'scTibed,  under  the  name  Trio^kis  wessllls,  a 
form  subsequently  asscerlained  to  be  idenltcal  with 
the  Xenacanthus, 

In  IS^jTSir  Philip  ife  Muipa^  Grey  Ecerton  (Ann, 
and  moy.  nat,  hixf,,  xx  -12:1)  contended  that  tJbe 
spines  of  PleuraranthuH  belonged  lo  the  same  llsli 
as  tiic  Di  plod  us  teeth,  and  that  Xenacanthus  wju 
likewise  referable  to  the  same  type. 

In  imi  Profesior  Kner  {Sitzb,  Jk,  akad,  vjIm,, 
Iv.  54(V584)  published  an  elaborate  me»nolr*  flhistrat- 
m\  by  ten   plates,  hi  which  he   pn>vei]  cotieluslvety 
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that  Di  plod  us   ami    Xenacantbus  were  gcnerically 
identical. 

In  188:3  Professor  Cope  {Proc.  acad.  naL  «c.  Philad.f 
p.  108)  substituted  tbe  name  Didymodus  for  Diplodus, 
because  tbe  latter  name  bad  been  given  in  1810  to 
Sargus  by  Rafinesque.  Tbe  distinguisbed  naturalist 
was  evidently  unacquainted  witb  tbe  researches  of 
bis  predecessors. 

Tbere  is  mucb  variation  in  tbe  dentition  of  Pleura- 
cantbus  (as  we  sball  now  call  Diplodus,  or  Didymo- 
dus), but  it  is  ratber  a  variation  consequent  on  position 
in  tbe  jaws  tbaii  !)]>ecific  or  generic;  and  not  only 
*  tbe  species/  but  one  and  tbe  same  species,  may  *  pos- 
se-ss  two,  tbroe.  or  four  denticles/  but  not  teetb  at  all 
like  Cblamydoselacbus.  However,  somewhat  analo- 
gous teeth  are  those  of  the  tyi>e  named  Dipiodus 
incurvus  by  Professors  Newberry  and  Wortben  {Pal, 
IIL,  vol.  ii.  p.  02,  pi.  4,  f.  4).  These  were  very  dif- 
ferent from  Dipiodus,  and  belonged  to  a  genus  called 
Thrinacodus  by  St.  John  and  Wortben  (Pal.  III.,  vol. 
ili.  p.  289,  pi.  5,  f.  1,  2).  But  whether  the  animals 
armed  witb  such  teeth  resembled  Cblamydoselacbus 
may  well  be  doubted. 

In  fine,  the  order  called  Ichtbyoionii  by  Profes- 
sor Cope  appears  to  be  demanded;  but  it  has  nothing 
whatever  to  do  with  tbe  Pternodonta  or  Selachopbich- 
thyoidi.  and  it  may  not  even  belong  to  tbe  selachians 
(some  of  its  characters  are  very  peculiar,  and  resem- 
ble those  of  protodipnoans).  Further,  the  order  bad 
already  been  recognized,  defined,  and  named  by  Liit- 
ken.  Didymodus,  or  Dipiodus.  and  Triodus.  can  be 
co-ordinated  witb  tbe  spines,  IMeuracantbu^,  Ortba- 
cantbus  (pt. ),  and  Xena<'anthus.  All  these  names  are 
referable  to  a  single /am%  (Pleuracantbidae)  of  the 
order  Xenacantliini  of  Liitken.  Tbe  proposed  mem- 
oir of  Professor  Cope  will,  however,  be  a  great  boon 
to  science;  and  to  enable  him  to  co-ordinate  bis  data 
witb  those  of  the  earlier  paleicbtbyologists,  and  thus 
render  it  still  more  valuable,  is  the  object  of  this  com- 
munication. Apparently  two  genera,  distinguished 
by  their  spines,  exhibit  the  Didymodus,  or  Dipiodus, 
dentil  ion.  — Pleuracantbus  anil  Xenacantbus.  In- 
formation is  especially  d(^sirable  respecting  the  char- 
acter of  their  branchial  apertures. 

As  to  Cblamydoselacbus,  tbe  anatomy  will  proba- 
bly reveal  a  stnicture  most  like  that  of  the  Opistbar- 
tbri  (Xotidanldae),  but  of  a  somewhat  more  primitive 
type.  Mr.  (iarnian's  memoir  will  un(|ue:«tionably 
be  of  great  value,  for  probably  no  one  is  better  ac- 
quainted with  the  selachians  than  that  cenlleman. 

Tjiko.  Gill. 

The  'unit  of  time'  controversy. 

rpon  rea<Iing  your  editorial  comments  in  Science, 
Xo.  .58,  upon  the  *  change  in  the  unit  of  time  '  con- 
troversy, which  close  with  the  words  *'  ITnloss,  then, 
this  matter  admits  of  speedy  and  permanent  decision, 
the  one  way  or  the  other,  with  tbe  entire  agreement 
of  all  parties  to  the  controversy,  astronomy  wouhl 
appear  to  run  the  serious  risk  of  forfeiting  her  claim 
to  a  place  among  the  exact  sciences,"  it  strikes  me, 
that  unless  the  whole  thing  is  intended  as  a  sarcastic 
criticism  of  Mr.  Stone,  of  which  tbere  is  no  evidence, 
it  is  about  time  to  call  a  halt  upon  some  one  for  loose 
writinjr. 

If  Mr.  Stone  maintains  that  a  mean  solar  day,  in- 
stead of  depending  upon  the  actual  time  of  rotation 
of  tbe  earth  on  its  axis  and  the  actual  time  of  its 
revolution  round  tbe  sun  (and  hence  capable  of  de- 
termination by  actual  observation),  is  an  arbitrary 
interval  of  time  fixed  by  tbe  dictum  (of  Bessel,  Le- 
verrier,  or  any  other  human  being)  that  in  that  time 
the  earth  shall  move  so  far  in  its  journey  round  tbe 


sun  (and  that  is  exactly  what  his  tlteory  amounts 
to),  and  if  be'says,i  **  Professor  Adams's  amunent. 
that  *mean  solar  time  is  measured,  not  by  tne  san*8 
mean  motion  in  longitude,  as  Mr.  Stone's  theory 
supposes,  but  by  the  motion  of  the  sun  In  hour-an- 
gle,^ is  one  that  I  do  not  profess  to  understand,"  and 
if  he  persists  in  maintaining  these  absurd  positions, 
then  astronomers  will  simjHy  leave  him  to  himself, 
for  argument  in  such  a  case  is  useless. 

As  to  tbe  relation  of  astronomy  to  the  exact  sci- 
ences, let  us  see  bow  much  is  the  point  in  dispute. 
The  increasing  discrepancy  between  the  formulae  oi 
I3essel  and  Leverrier  for  tbe  annual  mean  motion 
of  the  sun  in  longitude  is  (^.0602  per  year;  that  is, 
six-bundredths  of  a  second  of  arc  while  the  sun 
moves  l,2ii6,028  seconds.  This  amounts  to  eight- 
hundred  tbs  of  a  second  of  time  (0^.08)  in  twenty 
years,  £xpr<*ssed  as  a  ratio  to  tbe  whole  constant, 
it  is  .000,000,040,  or  about  1  part  in  21,500,000. 
The  discrepancy  between  the  two  best  miKlem  de- 
terminations—  those  of  Hansen  and  Leverrier — is 
only  0".0O43  per  year,  or  about  one-fourteenth  of 
the  above;  and  ]>erbaps  it  will  be  admitted  by  even  the 
most  enthusiastic  devotees  of  tbe  *  exact  sciences  * 
that  this  is  a  fairly  well  determined  astronomical 
constant.  The  pro]>er  theme  for  exciting  astonisli- 
ment  should  be,  that  Bessel,  with  the  data  available 
in  bis  day,  should  have  been  able  to  determine  this, 
and  a  dozen  other  constants,  so  wonderfully  near 
their  true  values  as  modern  observations  show  them 
to  be.  Only  an  intellectual  giant  of  his  wonderful 
skill  and  indomitable  energy  could  have  accomplished 
such  results.  H.  M.  Paul. 

Washington. 

[Caeterls  parVms,  loose  writing  is  much  less  prol>- 
able  than  loose  reading.  We  counsel  our  correspond- 
ent to  re-read,  and  with  circumspection.  Science 
hopes  to  present  the  views  of  all  parties  when  so 
expressed  as  to  merit  a  hearing,  and,  least  of  all, 
takes  occasion  to  espouse  the  cause  of  a  partisan. 
The  controversy  on  *  the  unit  of  time'  is  regrettable; 
but  foreign  astronomers  are  abundantly  competent 
to  conduct  the  discussion,  as  they  have  done  hereto- 
fore, without  additions  to  the  literature  of  the  subject 
on  the  part  of  any  one  here.  | 

The  use  of  the  method  of  limits  in  mathemati- 
cal teaching. 

Scit'nce  for  March  14  contains  a  letter  by  Professor 
Safford  on  methods  of  teaching  the  calculus,  in  which 
he  refers  to  the  *  new  method  of  rates '  by  the  writers. 
in  comparison  with  the  method  of  limits.  The 
phrase.  '  new  methrxl  of  rates,'  is  quoted  from  a  list 
of  subjects  for  discussion  by  tbe  M.  P.  club,  Boston, 
and  was  probably  intended  as  an  abbreviation  of  the 
title  of  a  ])ampblet,  "  On  a  new  method  of  obtaining 
the  differentials  of  functions,  with  especial  reference 
to  the  Newtonian  conception  of  rates  or  velocities." 

We  have  more  recently  published  a  treatise  on  the 
differential  calculus,  founded  upon  the  metliod  of 
rates  or  fluxions,  in  which  the  method  published  in 
the  pamphlet  is  employed  in  obtaining  the  differen- 
tials of  functions,  but  which  has  nothing  in  common 
with  the  methods  used  by  Maclaurin,  except  tlie  em> 
ployment  of  the  conception  of  velocity  in  tbe  funda- 
mental definitions. 

Professor  Safford  reganls  the  doctrine  of  '  the  sur- 
vival of  tbe  fittest  -  as  having  pronounced  against  the 
method  of  fluxions,  and  in  favor  of  tbe  method  of 
limits.  It  seems  to  us  that  it  is  ratber  tbe  geomeiricai 
methods  of  Maclaurin  and  the  immediate  followen 
of  Newton  that  have  thus  been  condemned,  m»  mm 

>  Monthly  notir^s,  January,  1884,  p.  81* 
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p&red  with  the  analytleal  methods  and  more  flexible 
notation  adopt4?d  by  the  follfiwi*rB  of  Leibnitz. 

The  Leibnjtzi&n  notatiotn  aUboueli  original ty  con- 
nected with  the  doctrine  of  infinUesinials»  haa  now 
beea  univeraally  acceptetl ;  ^o  thnl  we  niu.*«t  ini'vitabty 

denote  an  absohite  velocity  by    ,^,   and  a  relative 

lelociiy  by  ^.     The  question  which  in  stilL  as  it 

n«  to  u^,  debatable,  i?  whether  these  symbols  shall 
:'       "  !i  of  a  veltx'ity,  <2°)  »fi 

ill  )  ii5  the  raliM^  of  in- 

lui..*  ^.iu.,».  >'->  ' -^e  arose  a^ 

•A.  jiratt'5t  a,  involved  in 

th«  concept  i  .  under  tlie 

disadvantage  of  HlUtehhiK  tio  Bt^paruLe  nieaning:^  to 
ll»e  symtMib  <tr,  thjy  and  ^7^  and  tht*reby  loses  much 
of  the  advantage  of  tht^  Lclhnilzian  notation.  This 
method  is  best  exeini»litied  in  the  excellent  trealiae 
of  tlie  late  Dr.  Tridhmiter.  On  the  other  hand,  the 
cmphiyment  of  ihu  notion  of  rates  hi  the  fundami^ntal 
definitions  enabtrs  us  to  give  to  the  detached  sytnhols 
dx^  tiff,  and  dl^  detinitt^  meanings  whicli  are  not  of 
necessity  infiiiitesimaL 

It  api>ears  to  us  that  this  inrthwl  uf  preaeniing 
llu>  subject  is  better  adapted  tlian  that  of  limits  to  the 
purpimes  of  elementary'  Instrurtlon.  VV\^  ilo  not  at- 
lemnt  or  desire  to  din'f^ense  with  the  use  of  limits, 
as  tne  following  quotation  from  nnr  preface  will 
show :  — 


"Tlu   •■  : „ 

Ihi*  «itl ,         ,  ,  u . 

Atlve     '    iM  iinitnUy  tttfUnctl  »•  Mw  Umlt  which  ihc  mtio  uf  lito 


1.1     Ar 


itnlliW-* 

.1, 


ftf' 
It  . 

pi.'..    ..,,.,.   ;i,,  ,,..    ..,    ....    ,. wid 

y>     in  thin  tumm  \*  rcvt-rmd  ;  thut  i«,  Us  nnU   fi]f  iirr  nu 

dnHnH  tliiu  11  •tunl  lo  tlM<  rtiUo  of  the  rcliulvi>  thWt. 

of  #  itiii\  y :  Au  ,  ..,  ^  ....y^.>,  t  %l.,  by  ii|if}lykitjjr  ihr  u*\ih\  mi'tho^l  of 
•Tftlutttlnir  tri<irtr'rTtiifii«to  fonnii/lt  iii  Htic»wn  thai  Ihv   IJinti  of 

—,  wh«n  ^^  in   dtminUhcd   indt'Unncly.  In  i>qumI  to  the  nitlu 
AX 
dy 
^.     TliQN  the  eiii|>toym«it  of  Hmtu  U  put  otf  unUl  wis  Are 

prapamd  tr»  ahnw  that  ihic  UmU  hnn  n  doflnltc  vnliK**  eaptble  of 
«S|>r«««loD  hi  ■  laiigiiaiic-  ulnady  rattilllMfto  the  •tudriit. 

Our  ei^(w>rieuct:  has  been,  that  the  student  trained 
by  tlii^  iMi'iJiod  finds  no  difficulty  In  passing  in  thf 
«ii  of  infinitesimals,  in  obtaining  Uio  ihtu  i- 

eiki  .  )i  are  required  in  the  mechanical  ',ii>[A\- 

catiuhs  iii  Llie  integral  calculus;  for  example,  tiio!**:! 
required  In  the  determination  of  moments  of  inertiih 
reeuitant  attractions,  etc. 

J.  M.  Rice, 
W.  W.  Johnson, 
U.  H.  nftVaJ  Headeniy. 

Stlk-cultuTfi  in  the  coloniea. 

In  your  review  of  my  census  report  on  silk-manu* 
factnre  in  the  United  States*  your  critic  lakes  issue 
with  me  an  to  tht*  rtftinuTtt  of  sflk  raised  In  the  colo- 
nic. Ho  tin  -,  a  tendency  on  my 
part  '*to  dt|  and  Muatitv  of  sitk 
pr-^''  ■  '  .  .-  ^  .  -  .  rjoubt- 
!•">  '  In 
^tij  ,  ...  iJuces 
twu  |Mjiuu  on  which  Iw  dt**pute9  my  proof  tliat  cer- 
tain estimates,  hitherto  accepted  a*  relating  to  raw 
silk*  really  refrr  to  ct»co*ins,  anil  probably  lo  fresh 
et^oim-i.     He  *ays,  ttml,  that  I  by  no  means  make  It 


clear  that  the  term  *  raw  silk  balls '  really  meant  c^o- 
coon»,  "  iwi  it  might  apply  to  the  twisted  hanks  of  reeled 
silk,  and  the  Icmi  *  cocoons'  was  in  use  at  that  time." 
To  this  it  nee*l  only  Ije  said,  that,  in  the  literature  of 
the  colonial  [leritHl^  cocoons  are  frequently  deaignated 
by  the  terra    balls*  or  *silk  balls.'     For  instance:  — 

•'  t(«movlng  your  br»nciio  from  thw!  LablcB,  and  your  i^llkis 
bttlU  or  t>uttiHJK'^  fi-'in  tin-  f»riiri'.lH.-w  :,  J,i_v<  fi  aff..T  ftif  workt>  1> 
jicrfectcd,  iJi'      ^  -uclii»M>d 

»m  yon  will  i  and  r>c 

Hcru"*  du  b.   I  i  2m  biiU» 

for  o«n  uunci'  uf  cont'd,  the  baiU  luiilv  nud  fimiilv." 

On  the  other  hand,  in  a  widely  extended  njlif  ^ 
on  the  subjtwt,  I  have  tiever  met  with  the  term  *  balls  * 
a.s  signifying  reeled  silk  in  any  form;  and  I  have  no 
rt*ason  to  believe  that  reeled  silk  was  made  into  balls. 

Vour  critic  remark",  secomlly,  *'  It  is  certainly  not 
justifiable  to  assume  that  the  cocoons  were  necessari- 
ly fresh,  as  they  are  not  thuii  handled  and  tnarketed," 
l*liey  art*  so  handled  and  marketed  at  the  present  day. 
Statistics  of  prfHluction  in  European  countries  and 
districts  are  conipilerl,  ba^-ed  on  the  weight  of  fresh 
cocoons.  The  comtnercc  in  them  is  very  large.  (Quota- 
tions of  their  market-prices  nppear,  during  the  season, 
in  trade  reports  and  jouniab.  For  instance:  in  the 
MixiUeiir  ifcM  HoU'8  of  June  30,  1>W3,  umler  the  head- 
In  gn  'Prix  des  cocons  Franrais  *  and  'Marches  dei 
cocons  Italien?*,"  there  are  pages  of  this  sort  of  infor- 
mation: and  It  is  so  well  understood  as  referring  to 
fiesh  cocoons,  that  no  special  designation  is  used  for 
them:  they  are  simply  *  cocons.'  Indeed,  I  am  a^ 
sured,  ougocxl  authority,  that  it  is  only  fresh  cocoons 
that  go  from  the  producers  to  the  filatures:  even  If 
'  choked/  they  are  accounted  fresh. 

Is  it  not  justifiable  to  believe  that  estimates  of  the 
weight  of  cocoons  i>roduced  in  (ie(»rt;ia,  and  of  what 
was  sent  to  the  filature  there,  were  similarly  made: 
that  11*,  that  they  referred  to  fresh  cocoons'/  This 
view  of  the  case  came  to  me  only  after  months  of 
research  and  final  good  fortune  in  tracing  the  origin 
of  an  historical  error.  Until  then,  1  had  accepted 
without  quf'fttiiJti  the  current  histories  in  their  ac- 
counts of  silk  production  in  the  colonies.  My  e?ipla- 
n  at  ion  reconciles  their  strange  discrepancies:  Iwfore 
refusing  it,  should  not  some  other  solution  i>e  offered? 

While  differing  wholly  from  the  conclusions  of  your 
article  as  to  the  causes  of  failure  and  ce*>tatioii  of  silk- 
culture  in  this  counlry.  I  should  not  have  troubled 
you  with  a  replv  ■  —  ■-  -  ,>n  my  work,  had  they 
not  contained   !  to  which,  with  great 

rfuret,  I  have  it*.     !        ..  siry  to  refer. 

Wm.  C,  Wyckoff. 

Rainfall  at  Amherat,  Maaa. 

The  month  of  Fidiruary.  ISiH*  stands  alone  upon 
the  meteorological  record  of  ATT:^  -  '  tlr'ge  in  show- 
ing an  average  cloudiness  of  s«  "n  per  ceoi 
of  the  sky.  During  the  forty  !  ^  -  which  this 
record  covers.  In  no  previous  case  has  the  cloudiness 
of  a  month  nveraged  more  than  seventy-four  p>er 
cent;  In  only  five  cases  has  it  readied  seventy;  the 
range  generally  being  between  forty  and  sixty,  and 
the  mean  almost  exactly  fifty. 

The  fact  that  cloud»  and  fog  gather  only  in  air  con- 
taining particles  of  ditst,  which  has  l>een  scientifically 
demonstrated,  suggests  the  question,  whether  the  vol- 
canic dust  from  KrakatoR,  which  in  higher  air  gave 
to  us  the  briiliant  ^-^  "  fes  of  December  last, 

njay  not,  in  itn  grtdu  i  nwanl  the  earth,  have 

Tcai'hed  in  Fttbruary  ...^  ..  ",  r  level,  in  which  our 
clouds  are  formed,  and  have  been  the  cause  of  this 
unprecedented  a<'eumulation  uf  them. 

S.  C.  Snko.. 

iVmlrtmiL,  Mmam. 


432 


SCIENCE. 


[VoiL.  ni.,  Na  «2. 


Dr.  Newbeny's  work  in  the  Colorado  Canon. 

My  attention  has  been  drawn  to  ttic  fact  that  the 
absence  of  any  mention  of  th(^  earlier  explorations 
of  the  Colorado  Caflon  region  in  the  review  of  Capt. 
Button's  monograph  (p.  327)  dofs  an  ai>panMit  injus- 
tice to  ttiese,  and  particularly  to  Professor  Newl)erry's 
work  in  that  district.  It  is  to  be  regretted  that  the 
limit  of  space  available  rendered  an  historical  notice 
of  the  progress  of  geological  discovery  in  this  re- 
markable region  impossible,  while  a  paragraph  in 
the  review,  intended  to  apply  merely  to  the  work  of  the 
later  geological  surveys  organized  as  such,  may  l>e 
interpreted  as  ignoring  that  of  previous  government 
expeditions  which  antedated  thest;  by  many  years,  and 
were  carried  out  in  the  face  of  difficulties  and  even 
dangers  with  which  later  parties  have  not  had  to  con- 
tend. This  was  very  far  from  being  the  intention; 
and,  indeed,  Professor  Newberry's  work  in  the  cafion 
region  is  so  well  known  to  geologists,  and  so  highly 
appreciated,  that  an  attempt  to  ignon^  it  in  any  com- 
plete account  of  the  region  could  but  reflect  on  the 
author.  The  Revieweu. 

The  ooonrrenoe  of  the  Hessian  fly  in  North 
America  before  the  revolution. 

The  American  philosophical  society  of  Philadelphia 
appointed,  in  1791,  a  committee  for  the  purpose  of  col- 
lecting, and  communicating  to  the  society,  materials 
for  the  natural  history  of  the  insect  called  Ilessian  fly, 
as  also  information  of  the  best  means  of  preventing 
or  destroying  the  insect,  and  whatever  else  relating  to 
the  same  might  be  interesting  to  agriculture. 

At  a  meeting  of  the  committee,  April  17,  17()2,  it 
was  resolved,  that  for  obtaining  information  of  the 
facts  necessary  for  forming  the  natural  history  of  this 
insect,  bi^fore  i/«  entire  evamHhment  from  among  us,  it 
be  recommended  to  all  persons  whose  situation  may 
have  brought  them  into  acquaintance  with  any  such 
facts,  to  communicate  the  same  by  letter,  addressed 
to  Thomas  Jefferson,  esq.,  secretary  of  the  state  to 
the  United  states. 

Nine  questions  were  proposed,  on  which  informa- 
tion was  particularly  wanted.  I  quote  here  only  the 
first. 

''  In  what  year,  and  at  what  time  of  the  year,  was 
this  animal  observed  for  the  first  time  *.*  Does  it  seem 
to  bave  made  its  appearance  in  this  country  only  of 
late  years,  or  are  there  any  reasons  for  supposing  that 
it  was  known  in  any  part  of  the  United  States  previ- 
ously to  the  commencement  of  the  late  revolution  ?" 
The  resolutions  of  this  meeting  are  printed  in  full 
in  Carey's  American  museum  (Philadelphia,  1792,  vol. 
xi.,  June,  pp.  285-287)  by  the  committee,  —  Thomas 
Jeffen<on,  B.  Smith  Barton,  James  Hutchinson,  Cas- 
par Wistar.  The  American  muneum  was  discontinued 
after  171)2.  The  last  volume  contains  no  report  of  the 
committee. 

As  is  obvious  from  the  first  question,  it  was  at  tliis 
time  not  settled  whether  the  insect  had  been  observed 
here  before  the  revolution,  or  not.  Mr.  A.  Kitch 
quotes  the  publication  in  the  American  museum,  and 
stated  that  no  report  had  been  made  by  the  com- 
mittee. The  importance  of  this  question,  and  of  a 
committee  with  Jefferson  at  the  head,  led  me  to  ask 
Prof.  J.  P.  Lesley  whether  the  old  minutes  of  the 
Philosophical  society  contain  any  unpublished  re- 
port, or  any  thing  else  relating  to  the  Ilessian  fly.  I 
received  from  Mr.  Henry  Phillips,  jun.,  secretary  of 
the  society,  the  following  answer,  under  date  of 
March  28,  1884:  — 


At  the  request  of  ProfcMor  I^ilev,  I  have  examined  our  old 
minutea  in  reference  to  the  IleMian  ffy,  and  append  on  next  pafc 
the  reaulu  of  my  aearcb.    I  know  poniUwly  ^  that  before  the 
1  The  Italic!  are  by  Mr.  H.  l^lllipti. 


revolution  onr  newapapem  are  full  of  commnnteatlona  in  reftr- 
ence  to  the  Ilciaian  fly  ^o  nomine.  I  canuot  reeall  to  mind  anr 
one  paper,  but  I  remember  perfectly  fk«qaently  aeelBC  tbeae  artl- 
clca  wnen  reading  for  other  purpoaea.  I  cannot  find  that  tk^ 
committee  ever  reported. 

Kxtract*  from  the  minuU: 

1768,  May  18.  Com.  on  husbandry  to  conaidcr  whctbier  any 
method  can  be  fallen  upon  for  preventing  the  dammve  done  Id 
wheat  by  the  HeMian  fly.  JV.i?.  — Mr.  I)aUainel  naa  wriitoi 
on  the  tubject. 

1768,  June  21.  i^iper  on  the  IIcMian  fly  read  by  Dr.  Bond: 
ordered  to  be  published.    Hee  No.  4,  original  pa pera. 

1768,  Oct.  18.  Col.  Ijindon  Carter,  Habine  IlllT.  V».  Obwira- 
tlonii  on  the  fly  weevil  destructive  to  wheat ;  ordered  to  be  pub- 
lished. [  Is  published  in  vol.  i.  of  the  transaetiona  of  the  aodcty . 
Cf.  Harris,  Ii^ur.  ins.,  p.  502.    I>R.  H.  A.  H.] 

171*1,  April  15.  Jeflferson,  Dr.  lUrion,  Hutchtnaon,  Thorasoa. 
and  I>r.  Wistar,  a  committee  to  collect  materlala  for  forming  the 
natural  history  of  the  Hcvsian  fly,  and  the  beat  menna  for  its 
prevention  and  destruction.  [I>o  not  And  thia  committee  efcr 
reported.    H.  1*.] 

1791,  Autf.  ig.  Memoir  on  Hessian  fly  by  T.  L.  MitcheU  of 
Long  Island  read. 

Everybody  conversant  with  our  actual  knowledge 
and  the  literature  on  the  Ilessian  fly,  will  acknowl- 
edge it  to  be  excusable  that  I  took  tlie  liberty  to  again 
ask  Mr.  Phillips  if  by  chance  the  year  1768,  together 
with  the  name  Ilessian  fly.  was  not  a  clerical  error; 
the  more  so,  as  Mr.  !Mo^n  in  Dobson's  ISiicvdop. 
(vol.  viii.  {).  401)  states,  **  The  name  of  Hessian  ify  was 
^ven  to  this  insect  by  myself  and  a  friend  early  after 
Its  first  appt^arcnce  on  Long  Island." 

To  day  1  received  from  Mr.  Phillips  the  following 
letter,  dated  April  1,  1884:  — 

1.  1768  is  not  an  error.  It  occurs  in  tlie  proper  place  in  tbr 
old  M^.  vol.,  and  there  can  be  no  doubt  about  tbe  fact.  ShmiUi- 
Ur  the  words  Ifennian  Jty. 

The  term  came  In  use  in  Pennsylvania  from  the  early  GemaB 
immigrants  long  before  the  revolution.  I  am  oure  tbe  term  oc- 
curs in  our  Pennsylvania  gazettes  lonflr  prior  to  that  period. 

2.  Cannot  say  if  that  paper  (of  Dr.  Bond)  waa  ever  publlabed. 
Possibly  In  some  gazette  pro  bono  publico.  There  la  no  clerical 
error  as  to  the  date  and  name. 

Dobson  is  certainly  incorrect  in  the  statement  yon  quote.  [Mr. 
Morgan'ft  pretension  to  have  given  the  name  Ueeaian  fly.  Dr. 
H.A.  II.] 

At  this  writlni;  it  i«  nut  an  easy  matter  for  mc  to  fferifgmy 
own  Htntemeiit  a»  to  the  communications  which  I  have  seen  In 
the  early  Pennsylvania  gazettes  before  the  revolution.  I  have 
had  great  ui«e  often  in  dayn  past  for  historical  reeenrchca,  and  the 
recurrence  of  the  name  o'f  the  Hessian  fly  In  theae  early  days  was 
u  frequent  matter  of  conversation  with  me  and  friends,  friends  of 
two  generation!*  older  than  myself.  While  I  am  perfectly  eon- 
vinceU  tliat  my  memory  is  accurate,  yet  a  etatemcnt  of  that  na^ 
turc  should  be  veritietl  for  lilstorical  use.  I  regret  I  bave  not 
the  prer<ent  opportunity  of  so  doing:  yet,  in  view  of  tbe  minutes 
of  1708  bearing  upon  the  matter,  I  don*t  doubt  the  accuracy  of 
my  memory,  althougl)  it  wan  obllrr. 

The  importance  of  these  letters  is  an  excuse  for 
their  publication,  which  is  done  with  the  permlstioD 
of  the  writer.  Dk.  H.  A.  Hagxh. 

(Cambridge,  April  '2. 

A  spider's  device  in  lifting. 

The  interestinj;  description  by  Mr.  Larkiu  {Sciencf, 
Xo.  58)  of  the  lifting  by  a  spider  of  a  large  beetle  to 
its  nest  reminds  me  of  quite  another  device  by  which 
I  once  saw  a  minute  spider  (hardly  larger  than  the 
head  of  a  pin)  lift  a  house-fly,  which  must  have  been 
more  than  twenty  times  its  weight,  through  adistance 
of  over  a  foot. 

The  fly  dangled  by  a  single  strand  from  the  citm- 
bar  of  a  window-sash,  and,  when  it  first  caught  ray 
attention,  was  being  raised  through  successive  snuU 
distances,  of  something  like  a  tenth  of  an  inch  eadi; 
the  lifts  following  each  other  so  fast,  that  the  aMent 
seemed  almost  continuous.  It  was  evident  that  tte 
weight  must  have  been  quite  beyond  the  aplAi^i 
power  to  stir  by  a  '  dead  lift:'  bat  his  motloui  w^ 
so  quick,  that  at  first  it  was  diflScnlt  to  see  bov 
apparently  impos>8ible  task  was  being 
J  shall  liave  to  resort  to  an  illustration  to 
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ior  Ihe  Goiiiplpxity  of  lUc  scIjciik*  »rcm*  li*  boloiig  \ms 
to  what   we  orcHnarily  call  iii»tUict  than    to   intch 
Heenc«,  and  tlml  in  n  iUtgr<?c  we  canuttt 
all  boost  ourselvti^. 

The  rcadtT  who  qursilon^  the  propri- 
ety of  tho  jaai  rL^iiifirk  raay  be  Inviird  to 
pause,  before  hearing  the  spkJer's  de- 
vice*, to  conwittfr  how  he  wonld  pnH'**wl 
to  lift  a  wUoI<^  ox  hitn^in^  vurtit.'allv  bf- 
nenLh  him  Ht  Ihe  mul  of  a  ht.ii)drfMj-(;uh- 
tmi  cable,  if  ho  ha<l  no  appliaiicvs  vvlint- 
ever  <?xcept  stmie  8i»iire  tx^m^ 

The  lillle  Njijder  proceeded  a«  follows 
inb  Is  II  portion  iif  fhn  whidow-bar^  to 
which  level  the  (1v  whm  to  be  bfird  from 
his  original  position  at  F,  v*TMc.'iIly  be- 
neath «):  th«*  uplder's  first  act  was  tt» 
descend  halfway  to  the  fly  (to  »/)»  and 
there  fa«t4f«  one  i'ud  of   :iii  almost  hi- 

visi  b  1 1" 
thread : 
his  sec- 
ond, to 
oseend 
t  o  t  h  It 
bar  and  run 
out  io6,  wImi« 
h«'  inado  fast 
the  «>ilier  end,  antl  bauleil  on 
blHguy  with  alJ  his  small  mlpht. 
Evidently  the  previously  straight 
line  must  yield  somewhat  in  the 
middle,  what' 
ever  the  weight  of 
the  fly*  who  wa«, 
iu  fact,  thereby 
brouffht  into  Hi*: 
lx)8ition  F",  to  tli»* 
right  of  the  first 
one,  and  a  Uttb' 
higher.  Beyond 
this  point,  it 
might  seem,  be 
eould  not  be  lift- 
ed; but  the  giiv  being  left 
fast  at  />,  the  jkpicf«»r  now  went 
to  an  Intennediale  point  (r) 
directly  over  his>  victim**  new 
I>o»ilton,  and  thence  »puu  a 
new  vertical  line  from  c^  which 
wn^  made  fast  at  the  bend 
(at  d').  after  which  Ihe  now 
useless  portion  a  d'  wa«(  ca^t 
off,  40  tbat  the  fly  now  hung 
vertically  below  r,  as  before 
below  a,  hut  a  UttU:  hirfh*:r. 

The  name  operatlnn  wj»»  re- 
peated again  and  again,  a  now 
fiiy  being  occasionally  «pnn, 
nt  the  spider  never  de^centl- 
Ing  more  than  abont  lialfway 
down  the  conl,  whose  •^lasiieity 

wa.*  In  in>  wav  iiivnlved  iu  the  proce«*8.     All  wa-*  done 
with  '^  npidlty.     1  watched  it  for  some  five 

minut-  .  which  the  fly  was  lifted  perhaps  six 

Indies),  iuid  then  w  as  called  away,  L. 

Two  speoies  of  tertiary  plants. 

in  Ux>l*ing  over  the  jrlalen  of  Mr.  L,  Lcsquereux's 

TniSai  ^  ni»ni  \\\  ^?.  -4.  ol   titmI  ncogr,  snrv.,  F.  V  T!ny> 
ij-  ste  xlv,  al^ 

^4 mce.     It 

11*1  ni  IS  t»ra.  qp»  th<!  expianatt* 


ft  Caulinites  fecund  us,  Lesqx*    The  description  on 
p.  mi  referred  to  it  as  probably  representing  the  un- 


r,  Oiltllnltoi*  fceutidtiA,  Ltwqx. 


VUi,  1. 


b,  Oi»Qek«  »Mti«ih1it«f  L« 


developed  flowers  of  some  palm,  l^irning  to  Gray's 
Botany,  plate  xviii*,  1  was  struck  with  the  resem- 
lilanee  between  his  figure  of  Onoclea  Fcnsibilii.  and 
that  given  by  Mr.  Lesq'uereux.     I  have  shown  the  two 


-^' 


y* 


Vtr,.  2,— *Zftmio«trobu*  mirmbllb,  I.ef^iti. 

species  side  hj  side  in  fig.  1,  and  there  is  no  doubt  in 
my  mind  that  the  Cau  Unites  fecund  us  is  nothing  bnt 
a  part  of  the  fertile  frotid  <»f  Onoclea  sensibilis, 

In  the  Annals  of  tio'  lyccum  of  natural  history, 
New  York,  vol.  ix.  p.  ;il»,  Dr.  Newlwrry  records  the 
finding  of  the  sterile  fronds  of  Onoclea  «enAi bills  fn 
straU  of  mioccne  ago  at  Fort  Union,  Dakota.  H« 
rr.ii>]flrr*:  that  'Mbei'e  is  Httle  room  f^r  dnubt,   .   .  , 


;  the  miocene  age  a  species  of  o 
;  interigr  of  our  contmcnt,  of  ^  1 1 
ng  varie'tietf,  and] 


•vba 


.^   TL-   lit  t 


.  -  i.^-  Ti-   i_i^  ' 
--in.":    ."tt  --*  — ~ 
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book,  '  Schlaf  ttnd  TmUTD/  and  keeping  a  record  of 
Ills  dream!3«  wbeneTer  tie  had  a  dim  idea  ihai  he  had 
seen  an  object  or  had  a  thtuighl  before,  be  c«*ii€rally 
jfound  Lhnt  his  dreams  had  contained  something  like 
it.  But  lie  overlooks  the  consideration  that  the 
dreum,  as  well  as  the  feeling,  might  have  been  a  case 
of  inheriied  recollection.  C.  L.  F. 

IlAltlttiure,  March  24. 

The  reproduction  of  Clathmiina  elegana. 

An  article  with  this  title  {SdeHce,  ilL  :3<>3),  by  Dr. 
Stokes,  contains  two  errors,  to  wbicli  his  attention  ia 
courteously  directed,  and  wblch  ai-e  evidently  founded 
upon  an  incorrect  abstract  of  Miss  Fou Ike's  paper. 
Dr.  ?>iokes  say:*  Miss  Foulke's  sitatements  are  "  ap- 
panuiily  confined  chietly  to  a  process  by  quadruple 
subdivision  of  tbe  bi>dy  into  uiiiflageUate  orgatiisms 
as  observed  by  herself,  with  ullnslons  to  three  addi- 
tional processes  as  observed  by  others,"  Of  the 
four  processes*  described  by  the  writer,  three  were 
first  described  by  her,  the  fuurth  being  that  described 
by  Cienkowski.  Again  :  in  the  last  paragraph  ii>;  ati 
error  resulting  from  the  position  of  the  <|notalion- 
marks,  which  would  st-em  to  c!la*slfy  one  of  the  writ- 
er's observjitions  with  those  of  Dr.  Stokes,  Colonies 
are  also  formed  by  the  Aclinophrys  form  of  young,  and 
the  dissemination  of  the  ajweies  Is  carried  on  as  well 
by  the  uniflai^eUate  as  l)y  the  hi -flagellate  organisms. 
These  observutifms  should  teach  us  how  varied  may 
l>e  the  forms  assumed  by  one  uninial. 

SjUtA   GwENlH>LE5f    FoULKE. 


WHAT  rs  A    LIBERAL  EDUCATION f 

I  i:m>  not  intend,  in  the  present  paper,  to 
enter  upon  the  dispnlecl  tiuestion  between  the 
advocates  of  classieiil  culture  on  the  one  hand, 
and  those  of  seientitic  training:  on  the  other ; 
beuiiuse  it  seems  to  me  that  the  line  on  which 
Ihr  two  parties  divide  is  not  that  which  i-eally 
divides  the  thought  of  the  day.  If  we  look 
closely  into  tlie  case,  we  shall  see  that  the 
objects  of  a  liigher  etltication  may  be  divided 
into  three  classes,  instead  of  the  two  fatmiliar 
ones  of  liberal  and  professionaL  In  fact,  what 
we  eomraonly  enli  a  liberal  education  should, 
I  think,  have  two  separate  objects.  With 
thi*  idea  of  a  professional  education  we  are 
all  IVuuiliar :  it  is  that  which  enables  the  iK)gi- 
eessor  to  pursue  with  advantage  some  wealtfi- 
produoing  specialty.  Although,  in  accordance 
with  well-known  economic  principles,  it  is  de- 
sign e<i  to  make  the  individual  use  fid  to  his 
Jbliow-men,  the  ultiiiiate  object  in  view  Is  the 
gaining  of  a  livelihood  by  the  individual  him- 
self. On  the  other  hamU  the  object  had  in 
view  in  what  is  commonly  known  as  culture,  is 
not  the  mere  gaining  of  a  livelihood,  Init  the 
aecpiisition  of  those  ideas,  and  the  training  of 
those  i>ow€iB»  which  c^onducc  to  the  ha|>[>ine3s 
of  the  individual.  l*Yora  this  point  of  view, 
culture  may  be  considered  an  end  unto  itself. 

The  thli  which  we  have  to  consider 

is  only  bei_  »  receive  recognition  in  the 


eyes  of  the  public.  It  is  the  general  useful- 
ness of  the  individual,  not  merely  to  himself 
and  to  those  with  whom  he  stands  in  business 
relations,  but  to  society  at  large.  Modern 
thought  and  investigation  lead  to  the  conclu- 
sion, that  man  himself,  the  institutions  tinder 
which  he  lives,  and  the  conditions  which  sur- 
round him,  are  subject  to  slow,  progressive 
changes ;  and  that  it  depends  very  largely  on 
the  policy  of  each  generation  of  mnukind 
whether  these  changes  shall  be  in  the  way  of 
improvement  or  retrogression.  During  the 
next  fifty  years  all  of  us  will  have  passed  from 
the  stage  of  active  life,  and  the  course  of 
events  will  be  very  largely-  directed  by  men 
who  are  still  unborn.  The  haiipiness  of  those 
men  is,  from  the  widest  philanthropic  point  of 
view,  just  as  important  as  the  happiness  of 
those  who  now  inhabit  the  earth ;  and,  in  the 
light  of  modem  science,  we  now  see  that  that 
happiness  depends  very  largely  upon  our  own 
actions.  We  thus  have  opened  out  to  us  an 
interest  and  a  field  of  solicitude  in  which  we 
need  the  best  thought  of  the  time.  The  ques* 
lion  is,  what  form  of  education  and  training 
will  best  fit  the  now  rising  generation  for  the 
duty  of  improving  the  condition  of  the  genera- 
tion U)  follow  it  V 

Let  it  be  understood  that  we  are  now  speak* 
ing,  not  of  the  education  of  the  masses,  but 
of  that  higher  education  which  is  necessarily 
confined  to  a  small  minority.  So  far  as  I  am 
aware,  that  fVaction  of  the  male  ijopulation 
which  receives  a  college  education  is  not  far 
from  one  per  cent.  To  that  comparatively 
small  body  we  must  look  for  the  power  which  is 
to  direct  the  societj'  of  the  future,  and  by  their 
acts  to  promote  the  well  or  ill  being  of  the  com- 
ing generation.  Our  duty  to  that  generation  is 
to  so  use  and  train  this  select  body  as  to  be  of 
most  benefit  to  the  men  of  the  future*  What 
is  the  training  required?  I  reply  by  saying 
that  I  know  nothing  better  fbr  this  end  than 
a  wide  and  liberal  training  in  the  scientific 
spirit  and  the  scienliOc  method.  The  techni- 
calities of  science  are  not  the  first  object ;  and, 
so  far  as  they  are  introduced,  it  is  onlj^  as  media 
through  which  we  may  imbue  the  mind  with 
certain  general  and  abstract  ideas.  If  called 
upon  to  define  the  scientific  spirit,  I  should  say 
that  it  was  the  love  of  truth  for  its  own  sake. 
This  definition  carries  with  it  the  idea  of  a  love 
of  exactitude,  —  the  more  exact  we  are*  the 
nearer  we  are  to  the  truth.  It  carries  with  it 
a  certain  independence  of  authority  ;  because, 
although  an  adherence  to  authoritative  projx)- 
eitions  taught  us  by  our  ancestors,  and  which 
we  regard  us  true,  may,  in  a  certain  sense,  be 
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regarded  as  a  love  of  truth,  3'et  it  ouglit  rather 
to  be  called  a  love  of  these  pro[)ositions,  irre- 
spective of  their  trutli.  The  lover  of  truth  is 
ready  to  reject  cvcr^*  previous  opinion  the 
moment  he  sees  reason  to  doubt  its  exactness. 
This  particular  direction  of  the  love  of  truth 
will  lead  its  possessor  to  pursue  truth  in  ever}' 
direction,  and  esi>eciall3'  to  investigate  those 
problems  of  society  where  the  greatest  addi- 
tions to  knowledge  may  be  honied  for. 

Scientific  method  we  may  define  as  simpl}' 
generalized  common  sense.  I  believe  it  was 
described  by  Clifford  as  organized  common 
sense.  It  differs  from  the  method  adopted  b}' 
the  man  of  business,  to  decide  upon  the  best 
method  of  conducting  his  affairs,  only  in  being 
founded  on  a  more  refined  analysis  of  the  con- 
ditions of  the  problem.  Its  necessity  arises 
from  the  fact,  that,  when  men  appl}'  their 
powers  of  reason  and  judgment  to  problems 
above  those  of  e very-day  life,  they  are  prone 
to  loose  that  sobriety  of  judgment  and  that 
grasp  upon  the  conditions  of  the  case  which 
the}'  show  in  the  conduct  of  their  own  private 
affairs.  Business  offers  us  an  example  of  the 
most  effectual  elimination  of  the  unfit  and  of 
•  the  survival  of  the  fittest.*  The  man  who 
acts  upon  false  theories  loses  his  money*  drops 
out  of  society,  and  is  no  longer  a  factor  in  the 
result.  But  there  is  no  such  method  of  elimi- 
nation when  tlie  interests  of  society  at  large 
are  considered.  The  ignorant  theorizer  nnd 
speculator  can  continue  writing  long  after  his 
theories  have  been  proved  groundless,  and,  in 
any  case,  the  question  whether  he  is  right  or 
wrong  is  only  one  of  opinion. 

I  ask  leave  to  introduce  an  illustration  of 
the  possibilities  of  scientific  method  in  the 
direction  alluded  to.  Ix)oking  at  the  present 
state  of  knowledge,  of  the  laws  of  wealth  and 
prosperity  of  communities,  we  see  a  great  re- 
semblance to  the  scientific  ideas  enterUiined 
by  mankind  at  large  many  centuries  ago. 
There  is  the  same  lack  of  i)recise  ideas,  the 
same  countless  differences  of  opinion,  the  same 
mass  of  meaningless  speculation,  and  the 
same  ignorance  of  how  to  analyze  the  problem 
before  us  in  the  two  cases.  Two  or  three  cen- 
turies ago  the  modern  method  of  investigating 
nature  was  illustrated  by  Galileo,  generalized 
by  Bacon,  and  perfected  by  Newton  and  his 
contemporaries.  A  few  fundamental  ideas 
gained,  a  vast  load  of  useless  rul>bish  thrown 
away,  and  a  little  knowledge  how  to  go  to  work 
acquired,  have  put  a  new  face  upon  society. 
Look  at  such  questions  as  those  of  the  tariff 
and  currency.  It  is  impossible  not  to  feel  the 
need  of  some   revolution  of  the   same  kind 


which  shall  lead  to  certain  knowledge  of  the 
subject.  The  enormous  difference  of  opinioD 
which  prevails  shows  that  ceitain  knowledge 
is  not  reached  by  the  majorit}',  if  it  is  by  any. 
We  find  no  fundamental  principles  on  which 
there  is  a  general  agreement.  From  what 
point  must  we  view  the  problem  iu  oixler  to  see 
our  way  to  its  solution? 

r  reply,  from  the  scientific  stsiud-point.  All 
such  political  questions  as  those  of  the  tariff 
and  the  curi-ency  are,  in  tlieir  nature,  scientific 
questions.  They  are  not  matters  of  sentiment 
or  feeling,  which  can  be  decided  by  popular 
vote,  but  (luestions  of  fact,  as  effected  by  the 
mutual  action  and  interaction  of  a  complicated 
series  of  causes.  The  onl}-  way  to  get  at  the 
truth  is  to  analyze  these  causes  into  their  com- 
ponent elements,  and  sec  in  what  manner  each 
acts  b}'  itself,  and  how  that  action  is  modified 
by  the  presence  of  the  others :  in  other  words, 
we  must  do  what  Galileo  and  Newton  did  to 
aiTive  at  the  truths  of  nature.  With  this  ob- 
ject in  view,  whatever  our  views  of  culture, 
we  may  let  science,  scientific  method,  and  the 
scientific  spirit,  be  the  fundamental  object  in 
(»very  scheme  of  a  liberal  education. 

S.  Newcomb. 


ECCENTRIC    FIGURES    FROM     SOUTH- 
ERN  MOUNDS. 

In  a  recent  publication,^  I  have  described  a 
number  of  relics  from  the  mounds,  that  present 
many  new  and  remarkable  features.  The  most 
important  of  these  were  two  engraved  shell 
disks,  the  designs  uix)n  which  presented  verv 
marked  variations  from  the  work  usually  at- 
tributed to  the  mound-builders.  Tracings  of 
these  are  given  in  figs.  1  and  2. 

Both  siKJcimens  were  found  associated  with 
eharacteristie  mound  relics,  and  had  undoubt- 
edly been  deposited  with  the  dead  by  the 
builders  of  the  mounds.  The  question  of  ori- 
gin was  left  for  settlement  to  the  light  of 
future  discoveries  ;  the  only  conclusion  reached 
being,  that,  while  the  ornaments  had  a  north- 
ern cliaracter,  the  designs  engraved  upon  them 
were  decidedly  southern,  that  is  to  say,  Mexi- 
can or  Central- American.  Recently-  some  im- 
portant additions  have  been  made  to  this  class 
of  works,  and  a  fiood  of  light  has  been  throws 
upon  the  subject. 

p]xplorations  in  Georgia,  conducted  b3-  Dr. 
Thomas   for  the   bureau  of  ethnology,   lunt 
brought  to  light  two  more  shell  gorgets  bearir* 
engraved  designs  of  human  figures.     Outf 
of  these  are  given  in  figs.  3  and  4. 

1  I'roc.  anthrop.  >oc.  W«shingtoB,  voL  tt. 
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Vm.  I.  — §hdl  Knr>;ut  from  >•  iiiuitn^l  in  Ml*«<>iir4. 

they  were  obtained  belongs  to  the  celcbralcHl 
Etownh  groiiiJ  at  C'artersvillo*  (#».»  and  is  the? 
one*  marked  '  C  *  in  phite  I.  of  Joncfl*s  '  Antiq- 
uities of  the  soutUi^rn  Indians.*  Thf  burials 
were  in  n  layer  of  dark,  rirh  loum,  and  all 
in  wi'll^i'onstrncted  stone  cvsti^i  of  the  nanal 
shape.  Tliey  were  not  ail  at  the  same  depth, 
but  were  near  the  ivase  of  the  mound,  and  in 
i*verv  eage  beneath  nndisturlied  strata  oriouni, 
sand,  and  hard-beaten  elay.  One  of  the  en- 
grave^l  shells  and  three  eopix^r  plates,  one  of 
which  ia  given  in  fig.  ."*,  were  found  in  on*' 
grave.  They  weit?  deposited  with  a  very  hirgt* 
skeleton,  which  had 
bet^u  wrafiped  in 
eloth  and  nnitting. 

A  <H>ntparison  of 
th]»  pair  with  the 
examples  ftom  Mi^- 
^onri  and  Tennessee 
develops  many  im- 
portant points  of  re- 
Bern  bl  a  nee.  The  de- 
signs are  elearly  the 
work  of,  or  at  least 
have  thrir  origin 
with,  tlie  snmt:  peo- 
pUs  and  that  ]K*ople 

in   all    [irotnability   a    Mexican   j)coplci.     This 

result  in,  Ijowever,  not  sati^fact>orVt  and  other 

ovidenee    is  demanded.      Thia    is  fortunately 

From   the   same    ntonnd    willi    the 


ty  inches  in  length.  The  figures  ha%*e  been 
Sftamped  in  liigh  relief,  and  the  outlines  an<l 
perforate  ureas  eiit  with  mechanical  precision. 
One  of  tliese  curious  images  is  shown  in  out- 
line in  fig,  "i. 

These  ohjeets  are  much  corrodeti,  and  bear 
evidenfK?  of  {ige  eorrespondincf  to  that  of  the 
other  relics  with  wliieh  they  were  huried* 

Another  is  almost  a  duplicate  of  this,  while 
two  others  represent  eagles.  Very  similar  to 
the  latter  is  a  eoj)txT  eagle,  made  also  of  sheet- 
eop|H'r,  obtained  by  Slajor  Powell  from  a 
mcnuid  in  IllinoiR.  A  tracing  of  thfft  is  givtMi 
in  fig.  fi. 


Ktii.  4,*SUell  Kur^i't  trttui  ft  moiinU  in  <*< crgtiu 

With  these  links  added  to  our  chain,  wc  are 
able,  not  only  to  say  that  all  of  these  objects 
are  identical  in  time  and  origin,  but   to 
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•\*r  '.r,r:,,  :•  >  r/,r  1;- :y>s-:'.:^  :La:  :-::5  :^-:. 
•.k?.:o:.  wt=!  ::-.-o';2:.  i-.-oririLal  agencies:  :.ut 
*orr.*:  of  v.«r  'rxaaj/^.-ij   :n   aheli 'anJ   copper 


1:^::.:.  :  :_.  :-v.:r>5  --ri:::o:-  ..f  the  pni 
f  :  V  :  vr:  r  -^on  .f  ::.e  Tnited  St: 
-:-:^v  .:"  ^J.::.  ire  rivl-j.-il.  joaae  i^anialli 
iL  :  :i-  rs  :-.  >:::v^:y  orr^-r.^^K:*.  The  opi 
:...-  -  v::  :-  :  .;*.:.:;•.  „r'. :.  ::,a:  the  prmines  ^ 
..■r:j;:;:.::y  -vvryl  ^i::.  frnrtis.  as  the  n; 
:o  :..-.  i..>:Tr::r;  <:  -...rii:  was  when  it  was 
kr.  ^w::  :.  'a..::^  -o::.  i:.  i  tiial  fnom  some 
♦  x::^.::..  1  .:-.:?:  :.>><  fon^^ts  wene  destzo 
T:.-  so  w;.:i  v:.:.:::;i::.  :..:>  view  are  dispose 
■lij.  ;s-  >:t^^  u::.::ve:y  -.Le  origin  of  the  pnui 
i:.  i  I  :i.::.:;i'.:y  ::.e  :::ear.<  of  refoi^stinc  tl 
TLv^t;  :\r-:-  \[vw>  of  mo:i  who  lar  no^wi 
sciini::!.'  kr. .wlc-lgr :  but  ct-nainpenoaa^ i 
of  s-.it-c: ::!'.•  :  n  tensions,  have  claimed  th 
eharaett-r  of  :hc  soil  of  the  pnirii 
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that,  although  herbaceous  plants  may  grow 
abundiiiith'  uijon  It,  forest-trees  cannot  thrive. 
Othera,  again,  suppose  tliat  the  absence  of  trees 
upon  the  prairies  is  tlue  to  climatic  causes,  and 
that  the  growth  of  trees  upon  them  by  artificial 
planting  will  therefore  always  be  precarious  or 
impracticable.  A  large  number  of  men,  with  no 
theory  to  supjiort,  who  have  made  their  homes 
in  the  great  prairie  region,  have  (iemonstratetl 
by  actual  experiment  tliat  forcst-trecs  will  grow 
thriflily  ami  to  full  maturity  upon  its  soil. 

It  is  my  present  purpose  to  speak  of  this 
success,  and  of  the  indication  which  it  gives 
that  the  great  prairie  region  of  the  United 
States  may  be  made  to  produce  the  wood  Cov 
all  the  needed  fuel  of  the  inhalutants,  and  also 
for  other  ceouomic  uses.  I5cfore  doing  su, 
however,  it  is  desiralile  to  describe  that  region 
brierty,  as  it  existed  wlieri  it  was  first  occupied 
by  white  men,  and  to  Indicate  in  a  general  way 
its  limits  and  its  relation  to  adjacent  regions. 

It  is  didicult  to  detlue  the  l>oundaries  of  the 
prairie  region  as  it  existed  then :  first,  because 
it  merged,  on  the  one  hand,  into  the  woodland 
regions,  and,  on  the  other,  into  the  great  arid 
plains  of  the  west;  second,  its  original  char- 
acteristic features  have  been  so  clumged  by 
cultivrttioiK  its  occii|mncy  by  homesteads  and 
villaget^,  unci  by  the  increasing  presenctt  of 
trees  of  botli  natural  growth  and  artificial  i>lant- 
ing,  that  one  now  rarely  gets  sight  of  typical 
prairies  as  they  existed  over  so  large  a  region 
onlv  a  few  years  ago. 

In  the  middle  and  Gulf  states  there  were 
originally  numerous  treeless  areas,  which  were, 
properly  s[)oaking.  prairies  :  but  to  these  I  do 
not  now  refer.  It  is  sullicient  for  my  pi-esent 
purjKJsc  to  say  that  the  states  of  Illinois  and 
Iowa  lie  in  the  heart  of  the  region  I  shall  dis- 
cuss, and  that  it  also  embraces  large  adjacent 
parts  of  Wisconsin,  Minnesota,  Dakota,  Ne- 
braska, Kansas,  and  Missouri. 

Although  this  region  occupies  a  central  posi- 
tion UiKin  the  continent,  its  average  elevation 
is  not  great,  a  part  of  it  being  less  than  five 
hundred  leet  above  the  level  of  the  sea.  The 
general  surface  has  an  approximately  level  as- 
pect ;  but  it  is  often  uuduhitory,  and  sometimes 
cut  by  deep  valleys.  It  is  traversed  by  two 
great  rivers,  the  Mississippi  and  Missouri,  and 
also  by  many  of  tlxeft  tributaries.  The  val- 
leys of  these  streams  arc  cut  down  somewhat 
abruptly  from  the  general  level,  to  depths  vary- 
ing from  a  dozen  feet  to  two  or  three  hundred 
feet.  The  streams  arc  bordered  hy  level  *  bot- 
tom-lands/ varying  in  breadth  from  a  few  rods 
to  several  mites. 

Tbeae  bottom-lands  and  the  adjacent  ralley- 


sides,  together  with  the  contiguous  ravine- 
broken  land,  contained  all,  or  nearly  all,  the 
forest-trees  which  grew  in  that  great  region 
when  white  men  first  knew  it ;  and  even  these 
surfaces  were  then  largely  destitute  of  trees. 
All  the  broad  intervening  spaces  were  covered 
with  a  dense  growth  of  grass,  mingled  only 
with  other  herbaceous  plants.  So  small  was 
the  aggregate  of  the  timbered  as  compared  with 
the  grass- covered  surfaces,  that,  from  a  long 
and  early  acquaintance  with  it,  I  estimate  the 
former  to  have  been  not  more  than  five  per  cent 
of  the  whole.  In  many  parts  of  the  region  it 
was  certainly  less  than  this. 

The  early  settlers  fountl  the  Indians  in  the 
habit  of  burning  the  prairies  annually ;  and 
they  seemed  to  have  practised  that  habit  from 
time,  to  them,  immemoiiaL  The  grass  of  this 
great  region  was  largely  liurnt  oil'  every  year, 
either  by  accident  or  design  ;  so  tliat  from 
October  until  May  the  settlers  were  seldom 
out  of  sight  of  the  lurid  light  of  the  burning 
grass  b\'  night,  or  the  towering  volumes  of 
smoke  by  day.  The  next  spring  brought  an 
equally  abundant  growl li  of  grass  from  the 
unhanned  roots,  to  fall,  in  turn,  a  prey  to  the 
devouring  flames. 

Although  that  condition  of  things  prevailed 
within  the  memory  of  thousands  of  persons 
now  living,  the  pifseut  prevalence  of  artificial 
groves,  and  the  rapid  natural  encroachment  of 
trees  upon  tiie  before  treeless  surfaces,  which 
followed  the  discontinuance  of  the  annua!  fires, 
have  nearly  destroyed  all  the  distinguishing 
cbaraeteristica  of  a  tuairie  region.  So  rapidly 
is  this  change  now  taking  place,  that  the  next 
generation  of  those  w!io  are  to  occiqiy  it  will 
probably  know  of  its  original  prairie  character 
only  from  tradition  or  history. 

The  imiirie  region  in  question  lies  almost 
wholly  within  that  over  which  the  great  north- 
ern  drift  is  distributed  ;  and  its  soil  and  sub- 
soil arc  largely  made  up  of  the  drilY  material, 
together  with  the  silt  deiiosit  to  whieh  the 
name  of  "^  loess  '  is  now  generally  applied  by 
geologists.  The  soil  is  therefore  quite  uniform 
in  character  over  large  i>ortioiiH  of  the  region, 
and  yet  there  is  a  good  degree  of  variation  in 
dilfereut  localities.  It  is  generally  a  rich,  deep, 
dark  loam,  often  without  a  stone  or  iiebble  in 
sigfit  for  many  miles.  Hut  sometimes  drift 
pebbles  and  bowlders  are  scattered  plcntituUy 
ujion  the  surface  ;  and,  in  the  valley-sides,  es- 
carpments of  the  underlying  stratified  rocks 
often  appenr. 

To  the  wcstwanl  of  the  Missouri  River  the 
prairies  pass  gradually  into  the  great  plains  ; 
and  these  continue  westward  to  the  base  of  the 
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Hocky  Mountains.  The  *;onoriil  surface  of  the 
plains  is  similar  to  that  of  the  prairies ;  and 
the  character  of  the  soil  is  also  similar,  exc^ept 
that  it  has  not  been  so  completely  leached  of 
its  soluble  salts,  which  are  known  by  the  i^pu- 
lar  name  of  •alkali.*  There  is,  in  fact,  no 
line  of  demarkation  between  the  i)rairies  and 
plains  except  a  climatic  one,  and  there  is  no 
other  reason  for  giving  them  each  a  ditferent 
designation  than  that  which  has  resulted  from 
climatic  causes :  thsit  is,  westward  from  the 
Missouri  Kiver  there  is  such  a  gradual  dim- 
inution of  the  annual  rainfall,  that  in  western 
Kansas  and  Nebraska  it  is  insufficient  for  the 
purposes  of  agriculture,  while  in  the  eastern 
part  of  those  states  respectively  it  is  ample. 
In  a  general  way,  the  line  between  the  arid  and 
humid  regions  may  be  said  to  pass  northward 
medially  through  the  two  states  just  named, 
8wer\'ing  somewhat  to  the  westwanl  as  it  passes 
through  1  )akota  Territory  to  the  British  line. 

The  trees  which  grew  originally  within  the 
great  prairi(;  region  were,  with  few  exceptions, 
of  the  same  kinds  that  grew  in  the  wooded 
regions  to  the  eastward  of  it :  the  more  im- 
portant of  the  missing  kinds  being  the  l»eech. 
chestnut,  tulip-tree,  and  the  common  locust- 
tree.  The  more  common  kinds  of  trees  which 
grew  there  were  oaks  (four  kin<ls).  hickory 
(three  kinds),  maple  (two  kinds),  elm.  cotton- 
wo(m1,  black  walnut,  and  linden.  Among  those 
which  wen^  less  common  were  ash,  honey-locust, 
sycamore,  wliite  walnut,  mulberry,  hackberry, 
Kentucky  con*ee-bean,  and  ])(M-an.  Besides 
these,  a  few  pines  and  cedars  grew  upon  the 
rocky  cliffs  of  the  valley-sides,  and  a  few  other 
trees  wen^  also  scattered  tln-ough  the  regi(»ii  : 
luit  the  conifers,  as  compared  with  angiosper- 
iiious  trees  wtM'e  rare  and  of  little  importance. 
I  use  here  only  the  common  names  of  the  trees, 
as  given  in  (iray's  *  Manual  of  botany.* 

Traversing  the  ))iairie  region  from  east  to 
west  and  from  south  to  north,  it  has  been  found 
that  certain  of  the  kinds  of  trees  ixhow  named 
did  not  grow  so  far  wt?stward  and  northward, 
respectively,  as  others  did.  As  regards  the 
northern  limitation  of  some,  it  was  probably 
due  mainly  to  temp<'raturi'.  and  the  western 
limitation  of  others  was  perhaps  due.  in  part, 
to  approaching  aridity  :  but  I  think  that  to 
about  the  IK'Sth  meridian  it  was  due  to  the  only 
l)artially  accomplished  natural  distribution  of 
forest-trees  from  the  eastward,  which  began  at 
the  close  of  the  second  glacial  epoch.  The  tirst 
of  the  suggested  causes  of  limitation  has  an 
important  bearing  upon  the  proper  selection  of 
trees  for  artificial  planting  in  the  northern  i)or- 
tion  of  the  prairie  region.    For  example  :  while 


we  may  regard  the  oaks,  maples,  elm,  cotton- 
wood,  linden,  and  others  as  practically  without 
northern  limit  in  the  region  under  discussion, 
there  are  others,  but  fortunately  they  are  mostly 
of  less  comparative  value,  which  have  their 
northern  limit  within  this  region.  Among  the 
latter  nniy  be  mentioned  the  mulberry,  honey- 
locust,  Kentucky  cotfee-bean.  aiui  i>ccaii.  The 
hickf)ries  and  black  walnut  were  plentiful  in  the 
innnediate  region  of  the  Mississippi  and  east- 
wanl,  when  the  country  was  fii-st  known ;  and 
those  trees  seem  to  be  the  natural  associates 
of  the  oaks. 

Now,  there  are  two  general  physical  condi- 
tions which  are  inimical  to  forest-growth  :  and, 
wherever  either  of  them  is  fully  established. 
forests  cannot  exist.  One  of  these  conditions 
is  an  arctic  climate,  whether  produced  by  high 
latitude  or  high  elevation  above  the  sea :  and 
the  other  is  an  arid  climate,  or  one  where  the 
annual  rainfall  is  insufllcicnt  for  the  pur[K>ses 
of  agriculture.  I  hold,  that,  in  all  n?gions  of 
the  earth  which  are  not  affected  by  either  of 
these  great  (*limatic  conditions,  the  foresting 
and  reforesting  of  the  surface,  which  is  covered 
by  a  soil  suitable  for  vegetnble  gi'owth,  is  prac- 
ticable for  certain  kinds  of  ti^ees. 

Neither  of  these  conditions  exists  within  the 
great  prairie  region  as  I  have  indicated  ita 
boundaries.  It  should  therefore  be  expected 
that  ft H'cst- trees  would  grow  there,  even  if  no 
exi)eriniental  proof  of  the  fact  had  ever  been 
made.  As  one  goes  westward  from  this  region, 
however,  he  fnuls  the  country*  incapable  of  sap- 
porting  a  growth  of  forest-trees  for  the  same 
reason  that  ii  will  not  support  a  farm-crop; 
namely,  because  of  its  aridit\\  Hoth  trees 
an<l  farm-crops  ean  and  do  grow  successfully 
upon  the  |)rairies.  because  they  have  sullicicnt 
moisture  iVom  rainfall.  Also,  if  one  should 
go  northward  far  enough,  he  would,  of  coarse, 
come  to  a  limit  of  the  successful  growth  of  trees, 
and  also  to  a  limit  to  the  growth  of  any  farm- 
croi) :  but  that  limit  is  far  beyoml  the  northen 
boinulary  of  the  region  here  discussed. 

The  experiments  of  the  dwellers  u|>on  the 
prairies  have  demonstrated  that  not  only  may 
all  the  indigenous  trees  of  the  adjacent  valleji 
be  made  to  grow  on  all  varieties  of  its  soil, 
but  also  that  many  kinds  of  eastern  and  exodc 
forest-trees,  as  well  as  most  of  the  common 
fruit-trees,  will  grow  there  equally  well.  TheT 
have  shown  that  the  owner  of  any  productiit 
farm  in  that  great  region  need  not  be  detemd 
from  planting  any  of  those  trees  upon  it.  ftM 
any  other  consideration  than  he  would  givt^^ 
the  planting  of  a  farm-crop. 

Tlies<'  exfKMnments  show  that  ocrteb 
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of  trees  grow  from  artitictal  planlitig  much  more 
I'eadily  nnd  rapidly  than  othei^s,  the  cotton- 
wood  exceeding  all  others  in  these  respects. 
Next,  perhai^s,  comes  the  common  locust, 
which,  however,  was  not  indigenous  within 
the  prairie  region :  hut  the  cultivation  of  this 
valuable  tree,  wliich  was  rornierly  practised 
therf-  with  grout  success,  was  stispeiided,  ??ome 
twenty  years  ago.  in  consequetice  of  the  rav- 
ages of  the  *  borer.*  Then  follow  certain  trees 
which  1  name  in  the  order  of  the  apparent 
readiness  and  rapidity  of  their  growth  ;  namely, 
white  maple,  elm,  black  walnut,  linden,  oaks, 
and  hickories. 

The  greater  readiness  and  rapidity  with 
which  some  of  the  trecB  named  will  grow  by 
artificial  planting  do  not  iu»[jly  that  tlicy  have 
any  greater  vitality  or  inmnauence  after  their 
growth  is  estublisheil  tlian  the  others :  it  only 
implies  that  they  have  greater  promptness  of 
vitality  in  establishing  their  growth*  For  ex- 
ample :  the  cotton wtK)d  may  be  grown  with 
almost  equal  facility  from  the  seed  or  from 
cuttings  ;  but  the  oaks,  hickories,  and  walnuts 
can  be  suecessfuily  grown  in  practical  forestry 
only  from  the  seed,  Kven  the  transplanting 
of  these  trees  is  not  nsuaUy  successful,  but 
their  cultivation  from  the  seed  is  easy  and 
natural. 

While  these  facts  concern  the  practical  cul- 
livator  especially,  they  also  have  an  imtx>rtant 
hearing  upon  the  question  of  the  original  di:*- 
iri button  of  forest®.  The  ex|>eriment-s  re- 
ferred to  also  show  that  not  only  will  certitiu 
of  the  indigenous  trees  of  thr  prairie  region, 
which  preferably  grew  U|x»n  the  moist  soil  of 
the  river- valley 8,  grow  thriftily  upon  the  up- 
land prairie-soil,  but  that  all  kinds  of  the  indi- 
genous Irt^e.H,  as  well  an  many  others,  will  also 
grow  thriftily  upon  all  varieties  of  that  soil. 
It  is  true  that  some  of  the  soils  —  those  of  the 
loess  of  the  Mississippi  valley,  for  example  — 
were  more  readv  than  others  to  receive  tree- 
growth  by  the  natural  process  of  distribution ; 
but  this  does  not  alter  the  fact,  that  all  varie- 
ties of  prairie-soil  will  receive  and  support  an 
abnndant  forest-growth,  when  easily  available 
artificial  conditions  are  applied,  and  controlla- 
ble unfavorable  conditions  are  removed. 

I  have  HO  far  rtj)oken  of  the  facility  with 
which  trees  will  grow  upon  prairie-soil  by  arti- 
ficial [ilantiug,  I  have  now  to  npeak  of  another 
])hji8e  of  the  subject  of  the  propagation  of 
fore  si- trees ;  tiamely,  tluit  of  their  natural 
encroachment  u\>t)n  prairie  surfaces. 

The  honlers  of  the  primitive  praiiies,  where 
woodland  and  prairie  joined,  were  usually  oc- 
cupied by  thickets  of  haxel  and  other  shrubs. 


mingled  with  stunted  trees.  Also,  for  coiisid- 
erable  distances  out  u|K>n  the  grassy  surface. 
there  were  numerous  dwarfed  stubs  of  oaks, 
hickories,  and  other  trees,  sometimes  putting 
out  small  branches,  only  to  Ire  destmyed  in  a 
year  or  two  by  the  fires :  sometimes  burnt  to 
the  ground,  but  their  root-^  remaining  alive, 
and  sending  up  vigorous  shoots  next  year,  only 
to  be  burnt  off  by  the  next  fire  which  should 
s we e  [>  ac ross  th e  ad j ace n t  prai ri e .  The  pr aiii e 
borders  were  thus  kept  stationary  year  alter 
year  by  the  fires.  It  was  a  perpetual  contest 
between  vigorous  and  progressive  vegelable 
life  and  its  deadly  enemy,  with  material  eon- 
quests  upon  neither  side. 

As  soon  as  the  annual  fires  were  stopped  by 
the  increasing  inhabitants,  w^hich  they  did  as 
a  necessar}*  provision  for  safety,  the  natural 
encroachment  of  the  forests  upon  the  prairie 
borders  went  on  sa  vigoronsly,  that  it  required 
the  preventive  means  of  agricultural  oc(Mqiancy 
to  check  it. 

Tliere  are  now  many  thousands  of  acres  of 
laud  in  the  great  prairie  region,  which  are 
densely  covered  with  a  full  variety  of  mature 
forest-trees,  which  were  parts  of  grass-coveroti 
jirairie  borders  when  the  country  w^as  first  set- 
tled. In  many  cases,  cultivated  farms,  which 
were  originally  established  upon  the  open  prai- 
rie  borders,  are  now  surrounded  by  woo<lland, 
which  has  become  such  by  uatural  means  since 
the  fires  were  prevented.  Doubtless,  local  con- 
ditions have  varied  the  rate  of  encroachment  of 
forest-trees  ni>on  the  prairie  lK)rders ;  but  it  i« 
phiin  that  the  natural  tendency  is,  and  always 
him  been,  in  that  direction.  This  tendency  is, 
in  fact,  the  leading  element  in  original  forest 
distribution,  — a  [M*ocess,  which,  in  the  present 
case,  beginning  with  the  close  of  the  second 
glacial  epoch,  probably  progressed  mainly  from 
the  eastward  and  south-eastward.  This  process 
of  distribution  was  only  partialh'  accomplished 
in  the  prairie  region  when  it  was  first  known 
to  white  men.  No  doubt,  the  uncompleted 
state  of  the  distribution  was  pnmarily  due  to 
the  want  of  necessary  time  for  it**  accomplish- 
ment since  the  distinbution  began  ;  but  it  was 
certainly  long  held  in  check  by  the  annual 
prairie  fires. 

It  is  not  my  present  purpose  to  discuss  geo- 
logical questions  with  regard  to  the  |>rairie8 ; 
but  since  the  remains  of  trees,  which  have  not 
nnfrcquently  been  exhumed  from  beneath  the 
surface  in  that  region,  have  been  supixjsed  to 
afford  proof  of  the  former  forested  condition  of 
the  prairies,  it  is  desirable  to  refer  briefly  to 
that  subject.  It  is  no  doubt  true,  that  the  great 
prairie  region  was  formerly  occupied  by  a  forest- 
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growth,  as  uiaiiy  other  now  treeless  parts  of 
North  America  have  been,  not  excepting  at 
least  a  large  part  of  the  present  arid  region : 
but  those  forests  existed  in  other  geological 
epochs,  and  they  have  been  destroyed  by  sub- 
sequent unfavorable  physical  changes.  The 
region  of  the  great  prairies  has  also  lieen  shorn 
of  its  forests  once,  and  i>erhai)s  twice,  since  the 
tertiar}-  [)eriocl :  that  is,  in  the  tertiary  |)eriod. 
and  even  before,  an  extensive  arboreal  flora 
prevailed  in  North  America,  which  was  closejy 
related  to  that  which  now^  exists :  but,  with 
the  accession  of  the  glacial  epoch,  the  forests 
of  the  region  here  discussed  were  necessarily 
wholly  destroyed,  except,  perha[)s.  along  its 
southern  lK)rders. 

Accumulating  evidence  seems  to  show,  that 
there  was  an  interglacial  epoch  of  temperate 
climate,  during  which  that  great  r^on  was 
again  covered  with  forests,  and  that  these 
were  in  tuni  destroyed  by  the  second  glacial 
epoch.  It  is  the  remains  of  these  interglacial 
forests  that  have  been  so  frequently  found  in 
excavations  made  in  the  prairie  region,  and 
which  have  exciteil  so  much  local  interest. 
Those  forests  were  evidently  extensive :  but, 
unlike  those  now  living  there,  they  seem  to 
have  consisted  largely  of  conifers.  I  do  not 
doubt,  that,  at  the  close  of  the  second  glacial 
epoch,  the  present  prairie  region  of  the  Unite<l 
States  was  as  completely  destitute  of  trees  as 
any  of  its  present  prairies  wei-e  when  white 
men  first  discovered  them.  The  opinion  also 
seems  a  reasonable  one,  that  the  ftfresting  of 
the  prairies  has  been  slowly  in  progress,  ever 
since  the  close  of  the  secon<l  glacial  c|X)ch.  by 
the  process  of  natural  tlispersion.  and,  further- 
more, that  this  dispersion  of  trees  progressed 
mainly  from  the  south-east waixl.  Not  only 
were  the  interglacial  forests  necessarily  de- 
stroyed by  the  icy  visitation  of  the  second 
glacial  epoch,  but  the  whole.  f>r  nearly  the 
whole,  surface  was  rewrouglit,  and  practically 
ii  new  soil  was  prrxiuced  by  the  glacial  action 
and  the  subsequent  physical  coalitions. 

Such  a  new  soil  would  naturally  be  first  oc- 
cupied by  herbaceous  plants,  whose  abundant 
and  annually  matured  seeds  are  so  readily 
distributed  by  natural  means.  So.  also,  the 
pioneer  occupants  of  the  new  land  among  the 
trees  would  doubtless  be  those  wiiose  light  and 
abundant  seeds  arc  capable  of  l>eing  distributed 
by  the  winds,  and  whose  most  congenial  habi- 
tat is  upon  the  moist  grounds  which  border  the 
streams  :  such  are  the  cotton  wood,  willows,  and 
elm,  for  example.  It  is  especially  the  first  two 
that  are  found  to  l>e  the  most  advanced  of  the 
western  arboreal  pioneers  uiK)n  the  bonlers  of 


the  great  plains,  and  which  were  doubtien  the 
pioneers  in  the  primitive  foresting  of  the  prairie 
region.  Other  trees  followed  thoee  fnoneers 
more  slowly,  for  their  methods  of  propagstiMi 
were  slower :  but  still  the  methods  of  natonl 
propagation  of  the  majority  are  safficiently  vig- 
orous to  surest,  that,  if  the  prairie  fires  hiKi 
never  been  introduced,  the  early  settlers  woolil 
have  found  that  great  rc^on  a  forested  instead 
of  a  prairie  one. 

How  long  the  battle  of  the  fires  i^^inst  the 
trees  continueti  is  not  known :  and  by  what 
successive  steps  the  latter  succeeded  in  gaining 
and  holding  even  the  small  strips  of  land  akMig 
the  bonlers  of  the  streams  of  so  wide  a  r^ioo. 
hundreds  of  miles  from  the  place  of  their 
original  departure,  it  is  difficult  to  say.  It  is 
probable  that  the  pioneer  trees  effected  their 
occupancy  there,  to  a  large  exteot,  before  the 
fires  prevailed,  and  that  their  presence  favor- 
ably mo<1ified  the  immediate  conditions  for  the 
occupancy  of  other  trees.  The  streams  aI$o 
seem  to  have  favored  their  occupancy,  not  onlr 
by  the  additional  moisture  which  they  gave  to 
the  adjacent  soil,  but  by  acting  as  checks  to  the 
fires  which  alternately  swept  the  prairies  on 
each  hand,  lessening  the  average  freqaencr 
of  fires  u|)on  their  bordering  bottom-lands  bv 
perhaps  one-half  of  what  it  otherwise  wouM 
have  been. 

The  subject,  as  I  have  attempted  to  presen; 
it.  may  be  summeil  up  Itriefly  as  follows:  in 
the  natural  geographical  distribution  of  fauius 
and  floras,  nature  necessarily  fixes  the  potentiil 
boundary  of  such  distribution  at  a  greater  of 
less  distanct*  in  advance  of  the  boundarr  of 
actual  occupancy  :  and,  when  these  two  boond- 
aries  n>nie  to  coincide,  there  is  necessarilvao 
end  to  distribution.  When  the  prairie  regioo 
was  first  known,  the  potential  boundarr-liiM 
of  forest  occupation  was  at  least  five  huDdicd 
miles  westward  from  that  of  full  occupancr. 

At  the  close  of  the  glacial  epoch  the  whob 
of  the  great  prairie  region  was  praeticallv  dc^ 
titute  of  vegetation,  but  its  new  soil  was  capsbk 
of  sup|>orting  an  abundant  and  varied  giowtii. 
Herbaceous  vegetation  first  occupied  the  aofl. 
nnd  trees  followed  more  slowly.  The  obstades 
to  the  occupancy  of  the  new  soil  by  foi^st-tRCS 
at  the  close  of  the  glacial  epoch  were,  first,  the 
slowness  of  the  process  of  natural  distributioa: 
second,  the  pre-occupancy  of  the  soil  hy  hrf- 
baceous  vegetation,  preventing  or  retardivthr 
etfective  germination  of  the  seeds  of 
third,  the  subsequent  prevalence  of  annw 
upon  the  grassy  surfaces,  which  retaidedl 
growth. 

The  conditions  favorable  to  the 
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tributioD  of  trees  hi  that  region  were  a  fraitful 
and  congenial  soil  and  a  favomble  climate.  If 
the  firee  litu\  never  been  introdneed,  the  two 
first-named  obstacles  to  forest-distribution  in 
the  prairie  region  wotilcl  [ivobabiy  have  been 
|jracticaUy  uverconie  by  tlie  time  when  the 
country  was  first  settled  ;  but,  upon  their  in- 
troiloction,  stri  ecjuilibriuni  of  the  retarding  arid 
iieeelerating  forces  wusi  e^dabltshed  and  long 
i-ontinued.  With  the  finn)  eessution  of  the 
(ires,  and  with  the  favoring  eondttions  incident 
to  agricultural  occupunc\  ♦  that  ei|uilibriuin  was 
tle8tro3'ed,  and  the  vigorous  natural  tendency 
to  foroet-distribiition  again  asserted  itself-  It 
is  now  in  full  force  cxeei»t  where  it  is  checked 
by  human  agency  ;  and  it  is  greatly  accelerat- 
ed w  here  such  agency  is  ercrtcd  in  its  favor. 
It  thercfure  only  remains  for  the  iuhabitunts  of 
the  great  |*rairie  region  to  decide  whether  their 
land  shall  be  forested  or  treeless. 

C.  A.  Whhk. 


THE  APrUCAriON  OF  PHOTOGRAPHY 
TO  THE  PR* EDUCTION  OF  NATURAf. 
HISTORY  FIGURES^ 

Fit»»M  the  accuracy  and  rapidity  of  its  de- 
lineations, photography  has  proved  itself  an 
invaluable  aid  to  science,  although  in  natural 
history  its  use  has  been  somewhat  limited  from 
the  dilDeuUy  or  impossibility  of  putting  many 
of  tlie  objects  in  a  vertical  position.  To  make 
photography  applicable  to  all  ehisses  of  objects, 
it  is  simply  necessary  to  have  the  camera  so 
arranged  that  it  may  be  placed  at  any  angle 
from  horizontal  to  vertical.  The  object  to  be 
photographe<l  may  then  occupy  its  natural 
position,  whatever  that  may  be.  For  the  last 
ten  years,  there  has  l>een  in  constant  use^  in 
the  anatomical  department  of  Cornell  univei- 
sity,  an  apparatus  con ntrueted  on  this  principle. 
It  consists  essentially  of  a  camera  fastened  to 
a  boiuxi  that  may  be  swung  from  horizontal 
to  vertical,  and  clamped  firmh*  at  any  angle. 

With  this  insitruuieut  have  been  photo- 
graphed, not  only  objects  ordinarily  photo- 
gnii>hcil  with  a  verticfd  or  horixonUd  camera, 
but  delict tc*  enibrj^o  brains  and  other  objects* 
that  would  coUapse  if  removed  from  liquid. 
Living  &alamandei*s  (Necturi)  have  been  pho- 
tographed under  water*  their  gills  remaining 
Oompietely  outspread, 

^  1*»{>t'r«  on  th4»  •ultjocl  wcrr  i|lvvii  by  ttiv  writer  nl  iha  muct* 
tu|i{  of  tnp  ^tnrrlnn  ansorlatlnn  ftir  tfir  nrlvanrrrnrnr  nf  *rSrnpi» 
111   I-' 


A  photograph  answ^ers  the  requiremenla  of 
a  scientific  figure  in  but  few  cases ;  as  the 
object  usually  is  to  bring  out  with  diagrammatic 
clearness  a  few  details,  subordinating  or  omit- 
ting others :  hence  the  photograph  is  uscfl  as 
the  basis  of  the  figure  ;  that  is,  the  object  i«i 
delineated  of  the  desired  sizCt  all  the  parts 
being  in  their  proper  relative  position*  From 
this  photographic  picture  ma}^  be  traced  all  the 
outlines  directly  upon  the  drawing-paper ;  thus 
avoiding  the  tedious  labor  of  measurenient  by 
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the  artist,  and  leaving  all  of  his  time  available 
for  artistic  work  proper. 

While,  however,  the  use  of  the  photogi-i^ph 
for  outlines  diminishes  the  labor  of  the  art^ 
about  one-half,  it  increases  that  of  the  prepa- 
rator ;  and  herein  lies  one  of  its  chief  merits. 
The  photographs  being  exact  images  of  the 
[ireparations,  the  temlency  wnll  be  to  make 
them  with  greater  care  and  delicacy,  and  the 
result  will  be  less  imagination  and  more  reality 
in  published  scientific  figures ;  and  the  object* 
prepared  with  such  care  will  be  preserved  for 
future  reference. 

In  the  use  of  photography  for  figures,  several 
considerations  arise  :  1^*  The  avoidance  of  dis- 
tortion ;  2**.  The  adjustment  of  the  camera  to 


444 


SCIENCE. 


[VoJL.  ILL.  Mo.  «L 


obtain  an  image  of  the  desired  size  and  focus- 
ing;  3*^.  Lighting  and  centring  the  object; 
4*^.  The  obtaining  of  outlines  for  tracing  upon 
the  drawing-paper. 


Km.  2.  —  Front  view  of  the  v«TtlaiI  ciiniTii.  /',  «»I<»tt<Mi  br;M»i* 
1,'uidc,  MTvlnK  to  Mupport  tin*  up]M>r  p:iri  «if  the  c.imrrft,  i«n«!  In 
iiKlicatc  tilt!  «'iiluru'i'>n('iit  or  roiiui-tlon:  //,  framv  liiiiircil  to  t>i«> 
la))K';  /,  bonril  inovini;  in  tht>  I'raint*  //.  «nii  holding  the  nuui>- 
nt :  Xf  iron  Imrn  iittudwd  to  the  bed  of  tint  rimieru  (upiin  tliCM- 
pic»>M's  tlu*  tbiinib-M-nw  from  the  board  /) :  O,  siniibir  iron 
Itarn  in  the  niovaddc  board  in  thi*  ^l■>t  workM  a  thumb-Kcrcw 
fn>ni  tbiMiaini-ra;  iIm-k-  tliunib-fj-nwH  i-hmip  the  cameni  to  tin* 
inovabl«'  btiard) ;  /'.  object  larrier  «»n  rantern  (thin  inoy  be 
iiMived  bj'  the  operntor  by  turning  tiie  r-ponU  Q) :  ^,  HpooU  for 
tlie  i-op!f^  from  tlie  oig<'et -farrier. 

r.  While  the  cauieni  delineates  rapidly,  the 
image  is  liable  to  distortion.  I  believe  opti- 
cians are  nj^rccd,  that,  in  order  to  obtain  cor- 
rect photographic  images,  the  objective  must 
be  properly  made,  and  the  plane  of  the  object 
must  be  parallel  to  the  plane  of  the  ground 
glass.  F'urthermore,  as  most  of  the  objects  in 
natural  history  have  not  plain  .surfaces,  but  an* 
situated  in  several  planes  at  different  levels, 
there  will  be  a  liability  of  distortion  from  that 
cause  also.  This  may  be  rendered  practically 
nothing,  however,  by  using  in  the  objective  a 
diaphragm  with  a  small  opening. 

2°.  By  placing  the  camera  on  a  long  table, 
and  a  scale  of  some  kind  against  the  wall,  the 
exact  position  of  the  ground  glass  for  various 


sizes  may  be  determined  ouce  for  all.  Tboflt- 
positions  are  noted  in  some  way  (on  the  bra» 
guide,  F,  in  the  apparatus  here  figured). 
Whenever  it  is  desired  to  photograph  an  objeet 
natural  size,  for  example,  the  ground  glass  it 
fixed  in  the  pro[)cr  ix)sition  indicatc^d  on  the 
brass  guide  (fig.  2,  F).  Then,  as  the  relatiTe 
[K>sition  of  the  objective  and  the  ground  glue 
cannot  l>e  varied,  it  is  necessary,  in  focusiiig. 
to  move  the  camera  toward  or  away  from  the 
object,  or  the  reverse.  In  order  to  do  this,  the 
camera  is  fastenc^d  to  a  board  which  mov«9 
in  a  frame  b}'  means  of  a  screw  (figs.  1,  2,  J, 
//, «/).  Whenever  the  camera  is  to  )»c  moved 
considerably,  —  as  to  a  position  for  twice  nat- 
ural size  from  one  giving  an  image  of  half 
natural  size,  —  the  position  of  the  camera  on 
the  board  is  changed  by  loosening  the  two 
thumb-screws  clamping  it  to  the  movable  boaid 
(fig.  2,  N,  0).  The  approximate  position  for 
the  various  sizes  being  once  determined  and 
noted,  it  is  but  a  moment's  work  to  set  the 
camera  for  any  enlargement  or  reduction  within 
its  range. 

:)°.  The  object  is  placed  on  the  horizontil 
stage,  and  so  arrangeil  that  the  lighting  will 
give  prominence  to  the  parts  to  be  especiallv 
emphasized.  For  a  contrastins^  baekgixNiDd. 
black  velveteen  for  light,  and  white  paper 
for  dark,  objects,  have  been  found  excelleot. 
To  get  the  object  in  the  centre  of  the  field  of 
the  objective,  the  stage  bearing  the  object  mar 
be  movable  ;  so  that  the  operator,  while  kKdrii^ 
at  the  image  on  the  ground  glass,  ma3'  more 
the  object  in  any  desired  direction  by  turning  the 
si)ools  on  which  are  wound  the  cords  from 
the  movable  stage  (fig.  2). 

l"".  If  the  photographic  prints  are  to  be  used 
solely  for  outlines,  the  well-known  blue  prints 
so  nuieh  used  in  engineering  and  architecture 
may  be  made.  If,  however,  light  and  shade 
and  fine  details  are  to  be  brought  out  with  great 
distinctness,  either  a  silver  or  a  platinotype 
print  is  preferable.  In  whatever  wa3'  the  print 
is  made,  it  is  blacked  on  the  back"  with  soft 
lead-ixiucil,  put  over  the  drawing-pn|>er,  and 
th<^  outlines  traced.  Instead  of  making  a  print 
from  the  negative,  one  ma}'  get  a  tracing  di- 
rectly from  it  on  tracing-paper ;  and  this  may. 
of  course,  be  used  in  the  usual  way.  Finally, 
if  one  i)ossesses  a  camera,  a  tracing  maybe 
made  of  the  image  directly,  without  the  aid  of 
a  nt'gative.  It  is  only  necessary  to  substitoie 
a  pitK*e  of  plain  glass  for  the  ground  glass,  and, 
after  spreading  upon  it  some  fine  tracing-papeft 
to  trace  the  image.  This  is  especially  mar^ 
cable  to  the  enlargement  or  reduction  ot 
figures.  Simon  H.  QtA 
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THE   COLORS  OF  NATURAL    WATERS. 

Mr.  W-  SiuuNT.,  of  the  I  mversity  of  Liege, 
lias  greiitly  advanced  our  knowledge  of  this 
subject  in  a  pnper  in  the  Revue  sdentifique  for 
Feb.  10.  1883,  a  translation  of  which  also  ai>- 
peared  in  the  Popular  acieiice  month! jf  for  May* 
He  begins  with  a  careful  and  critical  aiimrnary 
of  the  views  of  previous  observers,  and  from 
these  and  his  own  experiments  reaeijes  the 
following  important  conclusions  :  1,  Water,  in 
the  purest  state  in  which  it  can  be  obtained, 
has  a  distinct  and  beautiful  blue  color,  which 
must  be  regarded  as  its  essentiar  or  pro[ier 
color,  as  tlie  color  of  absolutely  pun*  water ; 
2,  The  green,  yellow,  anil  brown  colors  ob- 
serve I  in  water  are  due  to  the  reflection  of 
light  by  matter  held  In  suspension.  This  sus- 
pended foreign  matter  is  very  finel}'  divided, 
and  probably  is  usually  in  the  state  of  nascent 
precipitation.  It  may  be  liquid  or  solid,  trans- 
parent or  opaqne. 

**TIr*  importmnt  point  la,  that  it  be  comptnent  to 
reflect  light.  Then  the  Ught-mys  of  feebler  intensky 
(▼io!et,  blue,  green,  etc.)  snlTer  oxtlnciion,  one  after 
unntber.  acconling  to  the  ihlckncas  of  the  raediuiti. 
till  (he  yellow  rnys.  tlie  brightest  to  aur  eyes,  are  the 
la-^t  to  sur\*lve  the  stru;:gle. 

**Th*?  obstruction  of  the  li^hl»  inducing  the  yel- 
lowish lint,  which  may  be  proiluced  by  any  i^alt,  de- 
(tends  kss  on  tlie  quantity  of  the  nail  pre.^erit  than  on 
It9  being  near  the  stage  of  prcripitiition.  Small  fpnm- 
tities  of  a  feebly  soluble  salt  prodtice  the  sarne  efTeet 
jiS  large  quantities  of  a  more  soluble  salt.  The  v;tri* 
ety  iu  the  colors  of  natural  waters,  then,  may  be  thus 
explained:  absolutely  pure  \vaN*r,  viewed  in  masses 
of  sufficient  lhickneti!i»  liii*  a  beautiful  blue  color.  If 
It  holds  In  complete  solution  colorle^ts  salts,  its  color 
fi  not  dmnged;  but,  in  proporiion  as  It  may  contain 
mtleron  the  verg»?of  precipitation,  the  liijlit  travers- 
ing it  will  be  of  a  yellow  or  darker  color,  unU!  a  stage 
is  ri'ached  when  the  liquid  will  let  no  li;;ht  through, 
and  lieeomes  opaque  or  black,  Tbe  yellow  light  will 
*'ombirie  with  the  blue  licht  of  the  water;  and  thus 
will  be  produced  greentsh-bluc,  bluish-green,  and 
•^reen  lint'^,  acconlhig  to  the  strength  of  the  yellow. 
If  the  latter  is  very  strong,  the  dark  biue  will  be 
wholly  smothered,  and  the  v%'ater  will  appear  yellow, 
hmwn,  or  nf^a  still  darker  «x>lor." 

Tht*  less  sohiblc  bodies  in  natural  watei  s  — 
those  which  may  be  regarded  as  frequently 
in  the  state  of  nasecnt  precipitation,  and  to 
which  the  colors  are  chiefly  due  —  are  the  car- 
bonatcs  of  calcium,  and  silica,  and  also,  proba- 
h\y%  the  finest  mechanical  sediment  or  day, 
which,  although  not  properly*  solulde,  forms  an 
emulsion  with  water,  arul  afTeet^s  the  light  in 
the  same  way  as  an  incipient  precipitate. 

This  theory  appears  to  ine  to  be  the  only  one 
yet  advanced  affonling  a  consistent  ex|>iauation 
of  all  the  phenomena;  and  my  present  pur- 
pose i;*  lij  (*nll  nitention  to  a  gent^ral  and  im- 


ixjrtant  fact  concerning  the  color  of  natural 
waters  (which  appears  to  have  been  but  little 
noticed  or  appreciated  by  scientific  obser\^ers, 
and  of  which  I  have  never  seen  any  explana- 
tion), and  to  show^  that  it  harmonizes  beauti- 
fully with  Mi\  Spring's  theory.  Briefly  stated, 
this  general  fact  is  as  follows :  tropical  and 
warm  seas  are  blue,  and  polar  and  cold  seas 
are  green  ;  i.e.,  other  things  being  equal,  the 
color  of  the  water  is  determined  by  the  tem- 
perature. 

All  voyagers  in  tropical  seas  must  have  no- 
ticed the' magnificent  blue  color  of  the  water; 
the  color  seeming  to  be  purest  and  most  intense 
under  the  erjuator,  or  where  the  water  is  warm- 
est. Ou  passing  to  higher  latitudes  and  lower 
temperatures,  the  color  changes  to  greenish 
blue,  bluish  green ;  and  green,  although  the 
tiulf  Stream  and  other  warm  currents  carry 
the  tropical  color  and  temperature  well  up  to- 
ward the  frigid  zones,  and  into  the  midst  of  seas 
whose  prevailing  tint  is  deep  green.  Probably 
nothing  makes  the  (iulf  Stream  seem  moic  real, 
t*speciaily  to  the  unsciontific  observer,  than  the 
great  contrast  in  color  that  is  presented  within 
a  very  short  distance,  when  we  cross  its  north- 
em  wall.  On  one  side  is  the  cold,  green  water 
of  tlie  polar  current,  and  on  the  other  the 
warm,  blue  water  of  the  Stream.  The  differ- 
ence in  color  between  the  Gulf  Stream  and  the 
surrounding  parts  of  the  ocean  is  noticeable 
even  in  the  North  Atlantic,  on  the  track  of  the 
transatlantic  steamers ;  and  I  have  found  that 
this  part  of  the  sea  is  perceptibly  greener  in 
winter  than  in  summer. 

As  already  stated,  this  general  difference  in 
color  between  warm  and  cold  seas,  although 
not  explained  by  IMr.  Spring,  is  a  necessary 
c*orollary  of  hh  theory :  for  warm  water  is, 
for  most  substances,  a  ujore  [>owerful  solvent 
than  cold  water ;  and  if  w^ld  seas  are  green  in 
consequence  of  some  of  the  contained  salts 
being  imperfeetl.y  dissolved,  i.e.^  in  a  state  of 
nascent  j)recipitation.  then  an  increase  of  tem- 
jierature  in  the  water,  by  augmenting  its  solvent 
power,  will  tend  to  obliterate  the  green  color, 
and  restore  the  blue.  Again :  warm  water 
ixissesses  less  adhesion  than  cold  water,  which 
would  cjiuse  a  more  rapid  deposition  of  fine 
clayey  matter  in  warm  water  than  in  cold. 
Hence,  if  the  green  color  of  c^old  seas  is  due, 
not  to  imperfectly  dissolved  salts,  but  to  the 
HUS|K*nsion  of  fine  insolul)le  clays,  forming  an 
emulsion,  an  increase  of  the  temperature  of 
tl»c  water,  by  causing  a  niot*e  complete  depoai- 
tioti  of  the  suspemied  clayey  matter,  will  also 
tend  to  change  the  color  of  tb©  water  from 
green  to  blue. 
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In  short,  it  follows  from  this  theory,  that, 
other  things  l3oing  equal,  the  color  of  natural 
waters  must  be  a  function  of  the  temperature ; 
and  this  conclusion  is  sustained  by  observation. 
One  general  exception,  however,  sliould  be 
noted ;  viz.,  tiiat  shallow  water  near  shore  is 
usually  green,  even  in  warm  seas,  on  account 
of  the  large  amount  of  foreign  matter  in  sus- 
pension. This  was  very  noticeable  on  the 
coast  of  Cuba ;  the  sea  being  of  a  pure  blue 
color  to  within  a  few  rods  of  the  beach,  an«i 
then  rapidly  changing  to  green.  When  view- 
ing the  coast  from  an  elevated  promontory, 
these  colors  were  quite  distinct  to  the  eye  for 
a  distance  of  one  to  two  miles  along  the 
shore. 

As  affonling  additional  conllrmatiou  of  the 
theorj-,  I  offer  the  following  notes  on  the  colors 
of  European  waters,  which  were  made  during 
the  summer  of  18«: J,  while  travelling  from  Sicily 
to  Throndhjem  in  Norway.  I  was  not  able  to 
make  corresponding  observations  of  the  tem- 
iwrature  of  the  water;  but  this  may  be  ap- 
proximately inferred,  in  most  cases,  from  tlu* 
latitude  and  season. 

April  14  to  IG.  —  The  Mediterranean,  be- 
tween Stromboli  and  Sicily,  is  a  decided  blue, 
but  not  so  deep  and  brilliant  as  the  blue  of  the 
(rulf  Stream  and  West-Indian  waters.  In  the 
harbors  of  Messina  and  Catania  the  wat<?r  is  a 
brilliant  green,  inclining  to  blue.  The  color  of 
the  sea  along  the  entire  east  coast  of  Sicily, 
from  Messina  to  Syracuse,  as  view(Ml  from 
the  land,  is  blue,  inelining  to  green. 

April  22  to  2(>.  — The  water  about  the  Lipari 
Islands,  and  between  them  and  Messina,  is  of 
a  dark,  intense  blue. 

April  27. — The  15ay  of  Naples  is  dark 
green,  with  scarcely  a  trace  of  blue. 

April  28. — The  sea  about  Salerno,  and  be- 
tween that  and  Amalfi.  as  seen  from  the  shore, 
is  a  beautiful  blue-green,  l)ut  sometimes  pure 
l)right  green,  and  again,  when  <leep.  inclining 
strongly  to  l)hie. 

Ma}-  1. — The  15ay  of  Naples,  l^etwcen 
Naples  and  Ischia,  is  a  cleep  green,  without  a 
trace  of  blue. 

May  1. — The  sea  all  al»out  Capri  and  Sor- 
rento is  a  pure,  deep,  and  beautiful  bine. 
These  shores  are  vertical  walls  of  rock,  whicii 
afford  very  little  sediment  to  the  water.  Later 
in  the  summer,  as  many  observers  testifv.  tiie 
Bay  of  Naples  is  blue  throughout. 

June  1  to  4. — The  waters  of  the  Italian 
lakes  —  Como.  Lugano,  and  Maggion — are 
a  beautiful  and  distinct  green.  John  Rail. 
F.K.S.,  in  his  'Alpine  guide,'  states  that  the 
southern  end  of  Lake*  Maggiore   is   blue.     I 


found  it  almost  as  green  as  the  nortbem  end: 
but  it  is  probably  blue  in  mid-summer:  ami. If 
so,  it  must  be  regarded  as  a  striking  coDSrma- 
tion  of  the  theory. 

June  and  July.  — The  Swiss  lakes  are  ges- 
erally  bright  green  and  somewhat  opaqoe. 
Lake  Geneva,  however,  as  is  well  knoini.  i»  i 
lovely  blue,  resembling  the  sea  about  ^i6\\: 
but  towanl  the  upjier  end  it  seemed  to  ^ 
slightly  greenish.  The  other  Swiss  lakes  «ie- 
rive  their  waters  from  regions  that  are  lirgf- 
ly  comix)sed  of  limestone,  and  hence  these 
waters  are  saturateil  with  carbonate  of  caldoiB. 
But  the  Hhone,  which  is  the  principal  tribatry 
of  Lake  (ieneva.  drains  a  region  of  raetami.Y- 
phic  rocks  containing  but  little  limestone. 

Aug.  2. — The  Haltic,  between  Stral»u&l 
and  Co|)enhagen,  is  dull  green. 

Aug.  l^  to  -i.  — The  color  of  the  Catic^i  :• 
dull  gretMi,  without  a  trace  of  blue. 

Aug.  7  to  23.  —  Between  Christiansainl  w' 
Throndhjem  the  oj^en  sea  and  the  lower  pan 
of  the  fiords  liave  a  deep,  dark  green  cola, 
with  scarcely  ever  a  suspicion  of  bine.  As^ 
ascend  the  fiords,  the  color  becomes  a  \]£\&« 
green,  antl  more  vivid  and  0[>aqne.  in  propor- 
tion as  the  water  becomes  fresher.  The  he»i* 
of  the  fiords  and  the  adjacent  lakes  are  asoiL; 
indistinguishable  in  color  from  the  Swiss  lAke«: 
but  the  beautiful  Ulngedalsvand,' lying  betvfs 
the  head  of  the  llardanger  Fiord  and  theoelr- 
brated  Ringcdalsfos,  at  an  altitude  of  fiftco 
hundred  feet,  is  a  notable  exception.  Tii 
lake  is  deep  blue  except  near  the  shore,  vbat 
it  is  greenish  blue ;  and  the  streams  ilovicf 
into  it,  as  well  as  that  flowing  out,  are  neaij 
pure  blue.  The  rule  that  cold  water  is  gwe 
does  not  hold  in  this  case,  but  the  exceptkfl 
is  readily  explained  as  clue  to  the  unosv 
purity  of  the  water.  The  lake  is  IxHimled  ^s 
all  sides  by  cliffs  of  granitoid  gneiss,  and  wisff 
there  is  a  talus  at  the  bottom  it  is  usually  des- 
titute of  soil.  Above  the  clilfs  are  immeoK 
lields  of  snow,  whence  the  water  of  the  Itf 
is  derived.  None  of  the  tributary  streams ft^ 
from  glaciers:  but  they  are  airiimpid  >no«- 
water  flowing  down  over  hanl  rocks,  whicli  r 
alike  destitute  of  soil  or  material  which  ccrf 
be  earriiMl  away  in  suspension  in  the  ^Fitff- 
and  of  limestone  or  other  materials  CMsi^ 
of  being  dissolved  in  the  water.  It  wirf 
proba])ly  be  difllcult  to  find  any  consider^ 
body  of  natural  water  which  is  more  nevifi 
pure  distilled  water  than  this.  And  we  sf 
fairly  say.  that,  on  account  of  its  iCBiaik^ 
purity,  it  is  blue,  in  spite  of  its  low  tef 
lure. 
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THE  GEODETIC  WORK  OF  THE  HA  YDEN 
AND  WHEELER  SCRVEVS. 

TiiK  publication  of  the  final  results  of  the 
trlaiiguhUion  of  these  surveys  furnishes  the  van- 
terial  for  :i  direct  cornpansoii  between  them, 
inasniueh  as  the  two  surveys  covered  in  du- 
plicate large  areas  of  eouutry.  Fully  oue-half 
the  mountain  area  of  i'olorado,  and  a  large 
extent  of  country  in  north-eastern  I' tab  and 
^uth-eastern  Idaho.,  have  thus  been  surve3'ed 
in  duplieate.  An  examination  shows,  that  in 
the  former  area  do  fewer  thau  twelve  points 
have  been  oecnpled  in  common  as  geodetic 
stations,  and  their  jx^sitious  published  by  each 
organ i/.at ion.  The  following  are  the  points  in 
question,  with  the  latitudes  and  longitudes  as 
given  by  each  survey,  the  determinations  of 
the  llayden  stirvey  preceding  in  each  ease. 
The  names  in  i>arentheses  are  those  given  to 
the  points  by  the  Wheeler  survey. 


Utmiok  ,    .  ] 

Ouny  (HunlB;    .  ,                       .  j 

Agrntj  Kliob  .  j 

WUmii  (aiMler)    .         | 

Ijton .,.*,.  j 

South  tClvr<r  iMhooo^Ii:    ,     .    .    .j 

StimiuU  rMelk"  ...  I 


LAUttide. 


I^ogUude. 


The  following  are  the  discrepancies  between 
the  above  results  :  — 


9tArmMa. 


Rio  Omii'li^  ryrtiir>[il 
rn«(i(iip>hirre  .    ,    , 

Ouray  ,    .     ,     , 
Aftuey  K*»Mh 

Hon  III  RH  IT 
C7iimtiill 
«IimHTi*U    .    . 

HfttidJHt  .   .  .  -  . 


J>l9C]llCrAKCft«. 

L«iitttuU«.     I    I^infituile. 


lo  0''.7,  the  Hayden  latitudes  being  in  every 
case  the  greater ;  and  that  the  disereimncies  in 
longitude  are  almost  equally  constant,  rangiDg, 
with  the  exception  of  one  Ciisc,  from  V\(y  to 
3". 6,  the  Hayden  longitudes  being  in  every 
case  the  smaller.  The  comparatively  large 
discrepancy*  in  the  longitude  of  Agency  Knob 
is  explainable  by  the  fact,  that,  from  most 
points  of  view,  this  station  presents  an  ill- 
detined  summit.  The  constancy  of  these  dis- 
crepancies points  to  the  fact,  that  they  are  in 
the  main  due  to  station -error,  as  is  nnques- 
tionabl}'  the  case.  The  Hayden  work  was 
based  on  Denver  as  detcrniined  astronomically 
by  the  U.  S.  coast  and  geo<ictic  s>uiTey>  while 
the  Wheeler  work  depends  uixjn  Colorado 
Springs  as  determined  by  the  Wheeler  survey* 
The  relative  station-error  of  these  two  jilaces 
has  not  Ix'en  determined  directly,  but  cannot 
fail  to  be  considerable,  owing  to  the  difference 
ill  their  surroundings. 

Assuming  that  the  difference  in  station- 
error  between  Denver  and  Colorado  Springs 
is,  roughly  B|)eakiug,  equal  to  the  average 
ditierence  between  the  Hayden  and  Wheeler 
work  (leaving  out  Agency  Knolt),  —  i.e.,  5", 9 
in  latitude,  and  2". 7  in  longitude,  —  and  cor- 
recting one  of  the  two  above  sets  of  results 
therefor,  the  discrepancies  between  them  be- 
come us  follows  :  — 


St^tiorv. 


Utonai     . 

llifomi 

RtoGmodc  I'yraml^ 
tTncoaiiMbgrv .    .    . 
Ourny.    ,    .    .    . 
Afft'Ttry  Kjiob  .     - 
WUwjn     .    .     - 
Leon    -    ,     .     . 
South  JLIvef 

BUfDCDll    . 

Uiirided    .    .    .    .    . 


DitGittPAircisti. 

UtlttkW*. 

Loagftude. 

a".n 

I'M 

1*  .2 

0  .1 

0    ,3 

0   .1 

0   .0 

0    ,t 

a   .2 

0   ,4 

n  .8 

:\  .7 

u  ,:> 

0  .4 

0  .4 


It   will  be  seen   thai    the   discrepancies   in 


The  mean  of  these  differences  in  latitude  is 
but  O^'.ori,  and  in  longiUide,  with  the  excep- 
tion of  Agency  Knob,  bnt(y',4L 

The  area  surveyed  in  duplicate  north  of  the 
Union  Pacific  railroad  iu  north* eastern  Utah 
and  south-eastern  Idaho  does  not  show  quite  so 
close  accordance  in  results.  The  Hayden  work 
here  depends  ni)on  the  astronomical  ileternii- 
nation  of  Salt  Lake  City  by  the  l.S.  coast 
and  gctwletic  survey.  an(1  is  checked  n[»ou  the 
flctcrminalion  of  Dgden  l«y  Wheeler's^  ^nrvcy, 
uiK>ii  which  the  Wheeler  work  rests.  This 
cheek  sIjows  little  or  no  ditfeiTnce  in  station- 
error  between  the  two  astronomical  stations, 
Thf  fnlluwing  are  the  positions  of  five   points 


•  »^ 


^:1L%3L 


-^s.  IE.   Vi  ft 


:.'     V 


;  >-    'i^.^-TU fUi-'         •OU        r-j-.*:      ••»       iiKT 

nil*.  :.f-     r.i/r;      U|t01 


fiir^ir  w^uKcn 


!*•         j-t'tr 


-f-:    I'LL"  Lx    -'•i.rj'GrA'tr   aj^pala- 

?:-*«!•  ::  .f— '  :■-  :.?•  7 Tui-Til'.ieni  ii_  xkK Xkay  of  Biirr 
Tii*  :  :  r  ^4  ■  -.--t-  111-  -  TBTmili-Br  mia'  «^nj  pc  i 
'.i,'  I'.j'-.i.-^  o^  .:r-  ■'niiui^SACiL  iTEw*  irnicL  Mz.  Kar 
L'T*irjj  :rssij'..-t  nnL  Hi*  iml-  !  ■-  xraraersed  i^  Bi; 
■  ii  !••--.-  •  •■:!-(.  Hi*  uuht-r  uc  ?*tfmiaL  pM*eC  lii 
^•.Ta:      »■   v-!-infc::^r    ai.L   --zznii-rrE-L  &  isx^  j«.t;  of  tfl 

•  *rr i-r .::-..  •!  n:;  ui*  i:.i<uiuii£  Oeoai*.  and  |m 
.-.  itf  14.-  ii-  iij*  '.  aui-7  2£iKiid^  iftm  tlMT  Tt) 
i/ I-::-  >.::^  i,  n---.  ..'.■:l-ikjil:  itr  barbnr  DK.  did  w 
:■  --*•»*  -.:»•  --  •^-•fni-r:::»  l-r  ^'*^rrn^  ionc  ▼oyipBi 
.  -i  hv  •  >  .:j::  .li*  7  i^i^TXiu..  a^  cruiser,  wwm^uipfta 
:  '■  L  :•¥  j'-riz-vr  t::i«e[::iinx..  aitd  lefz  tbe  pffi  c 
i.  *'  :i»fl  -^  yi  :ii*  _«-  j:  •'uii*-  J?-<:.  -with  Mr.  Hlte 
L'.  vfa.-^f  bXiL  '.u*  V  iix:iL:ftiaL  ajipLtinseci  bTtheaiii 
i««r  Iff  :';.:•;.'  .l-'.-u-ohi.  -H-  iifJArd.  Tli*  TaliOBii 
*:.:•!'>**'.  '.  Jbr;i    •:  f  •^ura.  aud  Horocco.  Tisu 


'.*^  V  L:.L-.ff*  21  .. 


T«_-a*    irnrersed  tbe 


"^  miMISE 


^   .<       . ■■:.     '/fi>       V.  •  ji 
•  ,'/;/''        y.     •  r      •  •  •  .t     '  ::   •  I.  ■    '/' 
.  VA'.'      .-    .-   ♦o  •    ;"  ■■  *t  t  :     i,  ).i    -:  • 
r»«  •«     .  .1  .  ».  ..       :  ....     tjM  ij     I;, I  h 

rt'/i.-  w  J-.  ':;»««•!  'fli  w  .'  Ii  Mi 
■  yt.i  1,*  !  '  i.f  «/'»'•.»<  f «  rt'Jih;' 
■',    I*;"      ;  Ii''    Ih*     vojl     w:j>    ;iM- 


li-.«.«^  ev   CAAND,  DSSIIKT, 


_  ^.i*_.., ;:./'!i;!iiH:f 

.  "U  ..:■    r'ifi, 


}  J'.    ].  — '\::r.-t  ui  :li.  Tii-i-rufcn. 


!'/iir..^'Ji»;   '/n;\.     'J  III-  .•iii'.-i  1r  i:iii;.'ii:;jir'M  fi',  ihiw  Sea.  ainJ,  afi«-r  reinaiiiiiu  -umc  lime  at  the 

*-r,i  VI  ■.  :ix/ri-':il.<  'I  ii«:iil\  ;i  Ijhu'Iu'I  :ifi«l  twt'Utv  n-turiitMl  an.l  rxpliTf.1  :hi.  liay  of  Biscay  (f^  1). 
u.«,.i>.:.i.'j   Mji.ui.    mil.h;     wlii'-lj   work.   lM.sirJ«.\  Oi»  thf-  brM-o  nf  tlu-  T:ili<man   there   hai 

f-Ui    ii>< ''f-'in-riii'llt   rilifi    <-X|;:tlision  of   forir    lium*-  -  r..nili  nii-l  fr  •m  mi  u.(>.umt  in  /.<t  .Vafvn..     l^H. 
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Jirriiugeil  ii  aoancUiig-ntiichiiie,    ifurked   by   ijiigiui's, 
iuid  tlie  electnc-llght  apparatus.    From  ibe  forvroaBt 


rpp*T  ji'fk. 


hniiit»t  tlrvk. 


■wm 


Fic,  2.—  PUa  of  llu*  •aUDding-HpiiitTutu-. 

Abeam  ttr  crane  prujccU  Ix^yond  the  vewel  h»  carry 
tbe  dredges  or  irauh.  The  S4iuriding-api>arntii^  used 
WAS  devised  by  Mr, 
ThUtaudier.  and  uut(.K 
maticalty  ri*i;»BlerB  tbe 
number]  tif  mt!lre§  of 
cable  nih  nut,  ami 
«tops  when  ibit  sc^ind 
ing*€up  reacbes  tb«' 
boltoiii.  FiiT.  U  repre- 
ienta  <i  tmrt  of  tliK« 
Appomtti.^,  Aiid  lig;.  J 
tlic  jdan  of  aiiotbtr 
ptktty  \u  t»rder  ibe  bet- 
ter U>  shuw  lis  nction. 
It  i»  ctmipiised  of  a  rtud 
</*,  llg,  2»  ijj)  which 
wen?  fidl(>d  iiui  thou- 
sand me  Ire  H  «»f  ^tecl  ^]t 
wire  one  luilUnietre  In  IL^ 
dUraetcr.  Front  the 
reu!  the  wire  pa^aea 
round  a  wheel,  It,  ex- 
actly one  metre  in  dr- 
cumferencc;  froni 
there  ft  runs  dawn  tt> 
a  woodeu  slide,  A^ 
moving  along  the 
ahevrs,  mounts  to  a 
flsted  hlock%  Kt  and 
1i«9  the  eotimlfii-- 
S  after  bavtiiu' 
OPOisetl  A  guide,  g.  The  whcoj  //  carries  at  lu  axi§ 
ati  eruliet*  «crew,   wblcli  »cu  in  motiau  two  to(»ibe<l 


il  P>. 


TT 


Fltj.    4. -Ut(fUUT   of 
■oiiti'llniflitic  pAtd  aiit. 


KlQ.  >:.  —  *  <rrii  rrii  view  uf  the  #fiundiiig  nppuniuii. 


whei^Ls  ithowing  the  nuniber  of  turns  made.      Utie 

repster*  Ibe  units,  the  other  the  buudieds  (tig,  4). 

The  latter  is  graduated  to  meas- 
ure ten  thousiand  meire.s.  Each 

1  urn  of  Uie  \rheel  iJ  corresponds 

looue  metre,  the  number  indi- 

eated  by  the  register  represent- 
ing Hie  depth.     On  the  axis  of 

the  r<;el  there  is  a  brake.     An- 
other brake, /(fig,  'i).  i«  worked 

liy  a  lever,  L,  at  the  extremity 

uf  wbicli  there  is    a   eotd*  C* 

which  U  fastened  to  the  slide 

A.    WJien  tbe  vesstd  rolls,  and 

the  tension    of   the  i»teel  wire 

?.uppuriing    tiie    sotmding-eup 

increases;    or   diminishes,    the 

slide    is    biightly    lowered    or 

raised  along  tbe  sheers:  in  this 

njovement  it  act-s  more  or  less 

on  tbe  brake,  and  cnnse^iuently 

n*gttlate^   the  rapiihty  of  un- 
rolling.    When  the  tioundlng- 

cup  tiuiches   tiie    bt»ttom,  the 

nmning-otit  of  the  wire,  sud- 

ilenly   relieved  of  Its   weights 

(w'hteb   sometimes  amount  to 

Be  verity  kilograms),    instantly 

*top8. 

The  action  of  this  uppiinitus 

is   easily    nrulerstoi^xl.      Tbe    sounding-cup  and    Itt 

weights  aru  arranged 
within  tlieship.  Some 
one  is  stationed  at  the 
lever  L  (liii.  2|.  The 
register  ts  |iut  at  zero, 
Kvery  thing  b«*ing  thus 
arranged,  the  brake  Is 
freed,  and  the  unroll- 
ing continues  until  The 
bottom  is  reached. 
While  sounding,  the 
vessel  is  kept  motion- 
less by  mea>i)i  of  its 
engine,  that  the  wire 
may  remain  as  vertical 
as  [Kjssible.  When  the 
bottom  Is  reached,  one 
has  only  to  read  the 
Indication  on  ibe  regis- 
ter to  know  the  depth. 
Connected  with  the 
axis  of  the  drum  is  a 
little  engine  to  raise 
the  sound ing-rup  when 
relieved  of  its  weights. 
Tlie  sounding  *  cup 
(fig.  o)  consists  of  a 
long  and  stout  ir*in 
tube  having  two  cham- 
bers,   placed    one    on 

ihcs  other^  and  perfectly  independent  of  each  other. 

In  the  iipjier  eorapartment  there  is  a  tu*'tallie  rod. 
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U  tiM  «pp«r  tni  wt  mkitk  to  «  Hng,  mm!  m  tliift  it 
aU^elNid  dNi  MModlig-iM,  WiMO  Mt  to  pvOM, 
tlM  rMl  iti«iv«i  ufi  tliiJbdJyt  a  Mp^  oootrelliaf  Iti 
conrtc  Af  A  t'crtaf n  potal.  Oa  IIm  ofipetilft  ild#« 
4»f  thin  rcxl  &ri^  hrvoki.  To  acc«t«f«t«  tlie  4M<cni 
of  th«  §tHmi\vff  U  t«  Itftdtil  irtlk  litfitB  eaAt'irofi 
itoiyu  On  tlte  oet- 
;SI  9  •artmcm  ol  i]»nr 
4tokt»iv  tiir<»  lat^ 
ttuJ[iiiil  (trour^i 
through  which  {vuu 
wtnai  fffim  a  Hng 
under  i1m*  lnnre^t 
diftk,  emlhig:  ill  two 
riiign  roAiing  (in 
hrmicK  jtut  l>#»lfTiprtli*« 
ui>r»i»r  ftiU  of  ilu- 
M  o  u  n  d  i  n  g  '  r  o  i]  * 
Wb^n  thu  (MAfl 
»^j»cli*'»  ihc  bottom, 
iitiil  th(«  ptill  on  ihe 

whkli 

Hi*'  V,  nr  in  altucliod  f^Hs 

iti    tlie    upper  comport- 

j  mcjit  of   the   soundjn;:- 

j  tiil>e,  reiesnifij;  the  Hti^ 

1  fr<»m  the  Iiooks,  iu»d  al- 

j*i  Jowiiij;  the  Iron  dbkn  to 

«  ilido  off.      K6iiev*>d    of 

qr  ili<?    i»slr»   weighty    the 

y  lead     i»     caaliy     i'sii»e«f. 

^  Thf  lowi*r  fiul    of   ihfi 

tulM*    is    tiuppiicd    with 

viiives,  whifh  an-  clnnod 

liy  tlic  (ttiling  of  the  mm 

lilflks^   HM<)   iMiciose   Ally 

ioofe  matter  on  tlie  hot- 

loin,    tho   arllon    heiM^ 

A«sl!»tcd  by  a  routing  of 

Ti»e  thennom  titers 
ttse<l  to  licti^rniin*' 
tlie  hnjprriilure  of 
the  Wilier  ut  ;:rc«i 
lif'plhs  {ofi«*n  have 
to  sustain  n  picss- 
uii?  jjrvHler  tiiaii 
three  liundred  at- 
mospheres; that  Ift, 
more  tl»«n  phirly 
torii  to  a  siiiiare 
det' i  me t  re.  Two  are 
used.  inra*.ed  tn  vory 
ihlek  sfJa»»  %valiii. 
When  the  lead 
rvMhet  the  l»uttom,  aiul  the  vxtra  welpliis  lie^ 
ff>m(^  detaclicd,  tlie  caleh  tiolillng  the  ilj*>rfnom«*- 
tJ^r-4?a*e  in  rrloa^ed  by  tlie  hn^aiiiri^  i>f  llie  conl 
litUM*hed  to  thfl  long  icier  »iiown  in  the  npp<»r 
part  of  Ok<  '•♦  Hnd  the  thennom<*tcni  are  inverted. 
The  mertnir^-i^olumn  l«  then  Urokeii  at  a  point  above 
lhi»  hiilU  when*  the  liiije  ts  narrww.  and  the  mercury 


la  cfcc  lake  iiBi  to  flit  lower  end,  whldi  U  gr 
Oa  iIm  TnrwSfttmr  t  Wiap  rr»|.e  was  c»e4  !«•  ilit  | 


r 


¥ith  6,  —  l^liliaiiic<f'il|t  and  Hwt 
fuu»i«ier, 


Wliiit 


itMii  irmn  i»> 


dre<lge-*,  of  whirh  w'  givf  ^  cut  sliowln 
'»iz»'  (fig.  8,  no,  1),  which  was  not  otily  nir, 

but  had  litile  strrngtb»  breaking  under  a  3m,mi  heA^krl 
than  two  tliousiind  kitoi;rams.    On  Uie    raJi»iiiaa 
wire  rope  (tlj?.  s,  no.  2)  was  enipli»yed,  cotuftosed  oil 
§ix  ?»traiidw  of  seven  >teel  %%  ires  each»  twisle<I  a.round  I 
a  hempen  core.     Notwithstanding  that  it  was  formed  | 
of  forty-two  wires*  its  diameter  waa  only  one  c^iiiti- 
luerre.    I  pon  trial  it  bore  a  weight  of  forly-!jv«  hun- 
dred kiloiframs  witiiont  breaking. 

The  eolJecting-apparatus  used  on  boanl  the  Th}|**| 
luuu  eoo>iHteri  *if  dretiges  and  trawls.  T)i«*  dredfie%  I 
have  an  injn  frame  ttt  reetiingular  sh;»iie^  to  wbieh  w  j 
tlttfHJ  a  saek  formed  of  HoAely-woven  eanl-s.  The! 
sides  of  the  frjunr,  before  reaching  the  bottom,  »tAnil 
np  at  riglit  nng^h'i*,  and  are  provide<l  with  ^oraper^  I 
cut  and  interled  at  sucii  an  angle  thai  Ihey  not  onl^  i 


detaidi  chnging  objects,  Imt  i: 

spei*lmcns  on  the  boltotn.     In    ,  iiei       _ 

of  iJr,  Bali,  which  for  more  iliaii  n»fi>«ir»  (ie«M8)il 


AiKiL  II,  1884.] 


fiClENCE. 


4dl 


Hiwi  b«?fh  in  tin?  Huploy  of  the  Englisli,  WyvilJe 
Tbomsoij  said,  tU*i  l»e  one  day  saw  the  inventor 
^calterhig  on  tbe  Uiior  pieces  of  money,  and  raising' 
thon»  a^pkUx  w\%\\  llu?  ^neatest  ease  !>y  means  of  ibe 

I 


^   fha*  ft  — DM  (1)  uriil  ni  w  (i)  dnHlKfiijtllniM,  nnuiriil  alxe. 

iDstrtnni'nL  lie  l»A«f  contriviHl.  TJii*  allows  tlit*  ini|>or- 
UrtI  ns«?  of  tilt?  Iretli  witli  wlririi  the  nitk'*  of  ihe  frame 
are  fiirnl^lKnt. 

To  prut4*t*t  llie  net,  whicli  woiilil  bo  torn  to  ^breds 
by  I  tie  rocl<s  i\»  it  {^  drawn  aton^,  U  H  enclosed  idther 
in  uiiutiier  nift  of  iron  links,  or  in  a^all-ciotbor  lealber 
bjij:*  It'*  htwrr  «'iid  acts  ;u»  a  liiud  of  clog,  bein;;  so 
armrigi'd  Uuit  objecta,  <njce  Uaving  enieri-d,  carmot 
escapi',  Tiie  front  pari  of  tlje  dredgi*  is  ftametimen 
furnished  wiiii  a  rake,  to  tnru  the  mud  or  s»nii  of  ihe 
bottom,  and  iliiis  t<>  liborato  the  animals  found  there. 
I>tiHMg  tlt»*  nxploralioim  of  the  Travaillenr,  dreduos 
were  ftometitiieii  used  which,  i>y  a  ^ptvial  merhantHnu 
descend,  closed,  to  the  bottom,  and  ojien  only  when 
they  ivacli  it.  But,  ulialcver  Ihr  plan  uf  the  dredgr, 
ti>e  n»Htdift  ure  not  vjtbiable;  for  ih«'fte  ntachincs  are 
aimoHt  immediately  5iied  witli  siind  or  mud,  whicb. 
on  account  of  the  sail-cloth  or  leather  bftg,  tmntiot  be 
released.  (Jenerally,  when  a  dre<lge  is  raised,  a  sack- 
ful of  seiliment  i^  all  that  is  brought  on  boanL  Tbey 
are,  besid<*9,  very  inconvenient. 

During  nne  of  the  cruises  of  the  Porcupine,  WyvHle 
Tliomson  uoticcii,  lliat,  while  the  interior  of  the 
ilredge  enclosed  very  f«'W  intetv?ting  *ipecia>«'i»9»  a 
number  of  echinodcniis,  ci>rah,  and  spotiges,  caught 
on  the  outside  of  the  sack,  and  «otnethue«  even  on 
the  upper  part  of  the  chain  of  thi^  dredge,  came  to  the 
sorface.  **This  sugge»*ted,"  said  be,  **many  exj>e4lt- 
ent^;  and  tinatly  Capt.  ralvert>ent  down  half  a  dozen 
of  the  'swabs'  used  for  waj^bing  the  decks,  attached 
In  the  dredge.  The  result  was  marvrlloii^.  The 
t^n^ied  hemp  brt>iight  up  every  thing  longb  and 
movable  which  came  in  Its  way,  und  nwepl  the  b<jt- 
toni  as  it  might  have  »wept  the  ticck,  ('apt.  Culver* s 
inTenlion  InJtatcd  a  new  era  in  deep~»ea  dredging." 
tt  is  certain  that  the  um?  4»f  tan*^Ies  giv<  s  good  re> 
full'* ;  but  they,  to«»,  are  %  ery  Incotivenient.  as  Wyrllle 
Thomson  was  ff»rced  lo  acknowlfdge, 

**The  lanples,'*  he  ^ays,  sniue  pau^i'S  beyond  ihr 
jMiftsage  ([uotf^d  above,  *'*  certJiinly  make  it  f<ad  mess  of 
the  s|>ecliiien*«;  and  Ihe  flp«t  feeling  is  one  of  woe»  as 


we  undertake  the  almost  hopeless  task  of  clipping  out 
with  a  pair  of  short  nail-scissors  the  mangled  remains 
of  sea-pens,  the  legs  of  rare  crabs,  and  the  dismem- 
bered disks  and  separated  arm'*  t»f  delicate  cnnoid^ 
and  ophlurids.  We  must  cftnsole  ourselves  with  the 
comparatively  few  things  which  c«>me  up  etitire,  stick- 
ing  to  the  outer  fibres,  and  with  llir  n' fleet  ion,  that, 
bad  we  not  used  this  somewhat  ruthless  means  of 
caiiture,  the  mutilated  specimens  would  have  re- 
nmined  unkmiwn  to  us  at  the  bottom  t>f  the  sea.'* 
Tlie  description  is  exact;  but  one  mu^t  examine  the 
condition  of  Ibe  larger  part  ofnbe  specimens  lirougbt 
up  by  the  tangles,  to  understand  llie  despair  of  the 
naturalists  in  their  search  among  inextricable  confu- 
sion of  threads,  and  n'mains  of  rare,  often  unknown, 
antmah.  We  thus  se<?  the  necessity  of  some  better 
method  of  collecting  and  brini;ing  up  the  animals. 

During  the  eatnpaign  with  the  Ulakr,  in  the  (iulf 
»>f  Mesicit,  Mr,  Agasi^i^  U'>ed  I  raw  Is,  a  kind  of  large 
net  common  on  our  coasts  among  fishermen,  and  ob- 
tained good  results.  On  b<»ard  the  Talisman,  trawls, 
of  the  s^ame  kind,  \uth  an  oi>ening  two  or  tlin?e 
metres  in  extent,  were  employed.  The  dredgei*  are 
vei7  rarely  used,  these  being  resened  for  the  ejtplora- 
tion  of  rocky  l>ottoms,  where  ihe  sharp  edges  would 
cut  the  net  into  pieces.  In  flg,  M)  Is  shown  one  of 
tlie  trawls  used  on  the  Tallsuuuu  By  an  examina- 
tion of  this  cut,  one  can  imdersland  the  arrange- 
TTient  of  the  net,  which  Is  such,  that,  on  whatever 
side  the  machine  reaches  the  bottom,  It  is  alwaya 
drawn  to  some  purpose.  There  are  two  ^»ockel«i  one 
inside  the  other.  At  the  end  of  the  outer  one  a  large 
casl-iron  ball  is  tietl,  while  the  Inner  pocket  opens  at 
its  lower  end,  preventing  object**  which  have  eirlered 
from  getting  fne  again.  During  the  courfte  of  tbti 
cruise,  f'otrnnandant  Parfait  had  otie  of  the  lungle* 


J 


Kl*-,.  0,  — AcUuh 


>kiiiiilaLur/ 


placed  at  the  very  bottom  of  the  trawl,  with  remarka- 
ble tt«su1ts.  The  success  was  due  to  the  fact  tit  at  a 
crowd  of  all  the  lUtle  animals,  cruMaeeans,  nioirti*k*», 
and  (ndiiurans,  which,  drawn  In  with  the  wat*  r  (nt** 
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I  If 


t|je  InU«rior  of  the  Imwl,  wuuld  liAve  pttsned  tlirou^i 
iho  mcBlics  of  the  net,  were  caught  by  the  long  IhreAili 

of  the  tangles. 

That  the  »«lniiti  nii  fhe  tinig  Iiir*  may  h^  i"ai»<Ht«  % 
wirr  rup**  (P,  fSg.  9)  i«  madi»  f«M  tt«  tbts  end  of  tl>e 
beam,  and,  niter  pasahjjr  over  »  hUK'k,  ts  connected 
with  i\  spring  balance  ur  *4iccvinuihitor»*  /!,  made  ♦►f 
ilUks  <>f  rubber,  jukI  attached  lo  tb*'  in»*t. 

Tb<'  si^t*  ut  the  trawl  usod  depends  upon  tlie  dt^filb 
to  be  reiit!h«d  and  upon  the  ^vejither.  As  a  gener&l 
rule,  it  may  be  said  that  in  good  weather  a  trawl 
of  three  niethtn  louglb  \%  u^d  U*  exjdore  a  depth  of 
tbirty-^ix  buudred  mtslres.  Beyond  lhl«  depth,  ft 
tbree-uieire  trawl  cannot  be  used.  Lower  Ihjin  llir<»o 
thousand  tnctres,  the  additional  burden  Is  a  hundrod 
and  eighty-eight  kilograms. 

When  every  thing  is  ready  for  the  lowering  of  the 
trawl,  the  machines  are  freed*  and  at  first  the  net  \% 
allowed  to  fall  by  it^  own  weight  and  that  of  the  cablo 
which  holda  it;  but  after  a  little  time  tho  rapbJ UjT 
becomes  too  great,  and  must  be  regulated  by  the 
brakes.  During  the  descent,  the  ship  is  held  with 
the  witjd  at  the  stern,  or  at  least  on  the  Bide,  wlili 
its  fore  and  inizen  sail  set.  It  must  hav^e  a  fiiK3e>il 
of  at  least  two  knots;  and  If  with  the  wind  a]of»e 
it  cannot  make  so  mucli,  its  rate  mu«^t  be  incrttased 
by  Pteaming.  Commandant  Tarfait  discovered  thftt 
this  speed  of  two  or  three  knots  was  absolnteljr 
necessary,  if  the  cable  \>ere  to  he  always  taut.  If 
this  tension  wa^  Uftt  maintained,  the  cable  descend- 
ed more  <iuickly  than  tlic  trawl,  rolled  lu^elf  np  on 
the  bottom,  and  the  net  dropped  on  the  bundle  thru* 
formed.  In  this  case  the  cable  became  tniigled,  aod 
kinks  were  fonned  in  great  numbers  thmughout  ibi 
length.  A  register  on  the  windla^^i  (fig.  «K  arouiid 
which  the  cable  passes  lmfi>re  runtiing  into  the  water* 
indicates  the  moment  when  the  net  ehotitd  h/acb  the 
bottom.  When  this  Is  reached,  the  full  force  of  the 
brakes  is  applied,  and  tlie  cable  tirmly  held  in  pluoe. 

To  insure  the  drawing  of  the  trawl  along  tlie  bot- 
tom, it  is  necessary  lo  unroll  a  length  of  tlie  cable 
greater  than  the  depth  of  the  liea.  Ti»  a  deptli  of 
six  hundred  metrics,  twice  the  length  is  f»aid  out: 
deeper  than  this,  five  or  six  hundred  metres  tuore 
than  sufticient  to  reach  the  lK)ttoni  an^  rtin  nil. 
While  the  trawl  is  dnigylng,  the  ship  is  kept  in  such 
a  position  that  it  slowly  drifts  sideways.  The  time 
during  which  the  trawl  vs  left  on  the  bottom  varies 
greatly  with  the  depth,  Itj  deep  dredging  it  is 
dragged  lhreo-<|uarter8  of  an  hour,  at  times  even  srv- 
en)X  hours.  When  the  trawl  rises  from  the  watwr, 
it  is  drawn  tipon  the  tteck,  and  placed  as  seen  in 
fig.  11,  \\\  order  to  obtain  the  animals enclofied  In  thcv 
thick,  sltcky  mire  «.»ften  brcuight  up  In  the  trawl, 
the  latter  must  be  sifted  very  carefully.  For  tlils 
purpose  a  set  of  metallic  frames,  placed  one  upon 
the  other,  and  raised  on  balls,  is  used.     My  wlmply 

givirig  these  fratnes  H  backward  and  forward  mr 

while  water  it*  showered  into  the  mud,  the  sm 
animals  are  obtained  without  receiving  any  iiij.; .^^ 
We  have  endeavored  to  show  this  opemtion  (n  6g« 
U. 
BeMldes  the    »oundIng    and    dredgtn;;   apparftttts. 


Pttt,  ta,— TlioirftwL 
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lowing  pliih  wAd  ;iiJu)»UHh  Thick  ^lasft  tube*,  Mir- 
rowi'd  at  the  etiil^i,  aud  i'lu««d  bf  jiii  isiuuuelliii>;^1amp 
after  a  vacuum  ha4  been  pre^touaiy  formed,  were  nt- 
taclied  to  Iba  mfitoJItc  tulu^  cncloilng  tho  thermome- 
ters. They  were  arranged  tu  luch  «  ainrmer,  ihAt, 
wbeii  the  overtbrou  nf  thif  Utter  t<K»k  jiliwe,  one  of 
their  slender  ends  struck  the  lower  part  <*i  the  iiielal- 
lic  frame  bearing  the  thermoraetc*r.  Under  this  shock 
the  |H}int  struck  broke,  and  then  the  water  rushed 
into  the  interior  of  the  lubed^  from  which  It  could  uot 
maku  its  escape  on  account  of  the  small  diameter  of 
the  enli":mr-e*     At  each  §»)Uiidini;,  therefore*  a  sjx^ci- 


duHng  the  ul^hl,  it  wa*  potalUle  lo  aearch  with  grtmX 
care  for  tlie  sttiallest  objects  brought  up.  For  ibiM 
purpose,  a  Gramme  machine  waa  placed  upon  tlir 
hriilge,  and  was  connected  with  a»et«kf  Edison  lamps, 
lighting  either  the  trawl  or  the  interior  of  the  l«il>» 
oratory.  The  lamps  on  tlie  bridge  were  ^uppQeil 
with  a  reflector,  allowing  a  bright  light  to  lie  thrown 
upon  the  sea,  11iU9  the  approach  of  the  irmwl  lu 
the  inurface  could  he  easily  watched. 

The  Edison  lamps  uslmI  to  light  the  ship  were  also 
uSL*fuU  by  floating  in  the  water,  In  attrncting  Osbi^ 
Into  the  nets  previous^ly  arranged,     i  ine  can  IiDaginn 


^- 


y^^j 


Kt*»,  I'i.  — Efftjctof  ixpuu«luii  on  llii:  AJrhtmlilcr  of  ii  tll«h  Uktu  trotst  ii  tlt-ptU  of  tiru*cti  huii»Jfi>1  metres. 


men  of  the  water  at  the  bottom  was  brought  up;  and 
it  was  very  easy  to  preserve  thtit  by  immediately  seal- 
ing the  tube* 

Dredging  at  gneal  depths  requires  considerable  time, 
ao  that  it  often  liappens  that  the  trawl  can  he  brought 
on  board  only  very  late  in  the  day.  In  the  tropic* 
night  comes  on  early,  the  twilight  in  these  regions  be- 
ing (♦(  short  duration.  To  overcome  this  important 
diflicully,  care  wiw  taken,  while  equippiiijL:  the  Tali*- 
mant  to  arrange  ek'ctric  apparatus  capable  of  foritish- 
ioi!  light  so  bright,  that,  when  the  trawl  was  ralse^l 


the  beauty  of  tlie  scene  when  these  briiliant  Ifghtu 
arc  Ifiwercd  into  the  water.  The  surrounding  sea  Is 
illuminHted  with  daztling  and  conntjintly  changing 
rays.  It  seems  a^  If  of,*'  w«»re  watching  beautiful 
medusae,  which,  like  ks,  rise*  ant]  fall  with 

the  waves,  turn  nn<j  to  rise  again  a  f^w 

minutes  later  nv  v  or. 

Contrary  to  i;  ^ ;  ^ea  flsh  brought 

to  the  surface  arc  iotucwiiaL  allLCtcd  by  the  expan- 
sion U»ey  have  experienced,  3fany  fishes  possess  m 
|H*culiar  virgan,  consisting  of  a  elo«ed  sac  slttmt^ 
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above  llie  inlesUnCf  against  the  spinal  column.  TUe 
presence  of  this  air-bliid<ler  allows  a  fish  to  rise  and 
sink  with  gn-iit  ease.  In  the  case  of  a  fish  taken  at 
a  great  depth,  and  brought  to  the  surface^  the  gases 
enclosed  in  this  bladder  expand  to  a  very  coDslder- 
able  extent.  As  u  result,  th«'  bladder  prosses  upon 
the  abdominal  wall,  and^  as  this  expands.  It  gradually 
loses  by  abrasion  the  soales  which  cover  it.  Wh«m  tlie 
t^rpansive  limit  of  the  bladder  is  re»ched,  \u  lower  end 
pushes  against  t!>e  *itomach,  on  the  head  of  which 
it  rests,  enters  the  mouth,  and  leaps  outside.  The 
pressure  which  is  thus  broui^ht  to  l^ar  on  the  upper 
wall  of  the  nionili-i'Hvlty  is  so  great  that  it  yields, 
and  tlie  eyes  are  forceil  from  the  sockets.  We  have 
endeavored,  In  tig.  12,  from  a  specimen  in  the  exhi- 
bition of  the  Talisman,  to  show  in  what  state  fishes 
caught  at  a  great  depth  are  brought  to  the  sur- 
fac**.  The  same  enormous  pressure,  brought  to  bear 
upon  the  collecting  iuiplemeni?,  may  be  undoiitood 


F"i»i*  13.— Ktrcct  of  dcrp.in»ii  r»r«*iiir<*  on  cork. 

from  the  injury  lo  one  of  their  parts.  In  onler  to 
keep  the  mouth  of  the  irawl-net  open,  there  is  ar- 
ranged  wttbfn  a  set  of  large  cork  disks  strung  on  a 
string,  Tliese  disks,  when  new,  have  a  rather  large 
itiameter,  but  after  a  few  days*  use  they  shrink  to 
about  half  their  original  size.  Under  the  pressure 
exercised »  the  tissue  of  which  they  are  made  settles 
considerably,  and  at  the  same  time  becomes  as  hard 
as  wooii.  Fig,  13  shows  different  sides  of  two  of 
t  he  disks,  —  one  before  use,  the  other  after,  —  dniwn 
upon  the  sante  seale. 


THE    USE  OF   NAPHTHALINE  AS  AN 
INSECTfCIDEJ 

NAPH'inAi^INK,  in  one  form  or  another,  has  for 
sume  time  been  used  by  entomologists  as  a  means  of 
preventing  injury  to  their  collections  from  Acari, 
IVm'I^  Derraesles,  Anlhreni,  and  other  museum  pests. 
My  own  experience  is,  that  it  de^^troys  the  Acari  and 
PsocL  but  nni  the  other  pesls,  though  it  tends  to  re- 
pel them.  iCeeeut  investigations  would  seem  to  in- 
dicate that  It  may  be  used  to  advantage  in  the  held 
aa  an  underground  insecticide.  It  appears  that  as 
early  a*>  IK42  a  French  physician,  liossignon,  pointed 
out  the  jKjsitible  use  of  uaphthaline,  not  only  as  a 
remedial  agency  in  meijical  practice^  but  also  as  a  sub- 
Etitute  for  camphor,  for  the  destruction  of  museum 

«ts.  But  up  to  the  ap^jearance  ot  the  grape  Phyl- 
Dxera  In  France,  no  serious  exijerimenls  were  nuide 
rwith   it  in  the  field.     Among  the  substances  trie<l 

>  iMa  napbUtltn  in  4er    hiallknnde    and    in    ifer    tmidwtrtb 
BlMft.    V<»a  Di-.  Mod,  IChmmt  Fiscaan.    fc^traaaburir,  TrUbttfr, 


against  this  pest,  naplithaline  played  its  part.  Th« 
efficient  ingredient  in  tlie  *poudre  Jnsectlvore*  of 
Peyrat,  was,  according  to  Maurice  Girard,  naphtha- 
line: but  the  experiments  with  it  did  not  yield  en- 
couraging residts. 

Baudet  recommended  it  to  the  French  academy  in 
1872;  while  in  1874  E.  Fal litres  proposed  gypsum 
saturated  with  naphthaline!,  the  mixture  to  be  dis- 
tributed over  the  soil.  It  was  also  among  the  numer- 
ous substaiices  experimented  witli  by  Messrs.  Maxime 
Comu  and  P.  Mouillefert,  the  results  of  which  were 
published  in  the  well-known  memoir  presented  by 
these  gentlemen  to  the  French  academy  in  1877. 
Naphtlialine,  up  to  this  lime,  proved  to  be  of  littte 
value  in  killing  the  insect,  and  of  no  value  as  a  repeU 
lant.  Nevertheless,  Dr,  Ernst  Fischer  of  the  Strass- 
burg  university,  encouraged  and  induced  by  the  most 
favorable  results  obtained  with  naphthaline  as  an  unti* 
septic  and  as  a  destroyer  of  micro-«irganiams  (moulds, 
Schizomycetes,  Bacteria^  etc.  J,  has,  since  18S1,  again 
exp»mmenled  with  it  as  a  direct  remedy  for  the  Phyl- 
loxera: and  he  ha«*  given  us  the  results  of  his  experi- 
ence iu  an  interesting  brochure  lately  received.  The 
first  part  of  Dr.  Fischer's  work  treats  of,  and  strongly 
recommends,  the  use  of  naphthaline  fur  surgical  pur- 
pose?* as  an  antiseptic  superior,  in  most  respects,  to 
all  ather  antiseptics  now  in  uae.  His  conclusions  are 
based  on  extensive  experiments  showing  the  effect  of 
the  material  on  the  lower  oi^au isms,  and  prove,  that, 
properly  used,  it  not  only  arrests  the  growtli  of  these 
micro-organisms,  but  eventually  destroys  them.  This 
part  of  the  work  will  be  of  especial  interest  to  those 
who  are  ex|M^rimenting  with  a  view  of  destroyitig 
disease-germs.  It  is  to  the  second  part  that, I  would 
here  call  attention.  l*reliminary  to  a  statement  of  the 
results  of  this  part,  of  Dr.  Fischer's  work,  a  few  facts 
in  regard  to  the  nalurc  of  the  substaace  may  not  be 
out  of  place. 

Nafihthalinc,  a  carbohydrate  of  the  formula  C|  (»H.i« 
WSJ  first  made  in  IH^O^  by  CiJarden,  from  coal-tar. 
It  is  volatile  at  any  temperature,  melts  at  70.2^  C\* 
boils  at  about  214*^  C,  and  has  a  specific  gravity  of 
about  1.1.  Essentially  insoluble  in  water,  alkalies, 
and  diluted  acids,  it  Is  easily  soluble  in  ether,  hot 
alcohol,  hot  concentrated  sulphuric  acid,  and  in  many 
volatile  and  rich  oils.  It  is  readily  carried  off  with 
aqueous  vapors;  so  that,  in  order  to  quickly  disinfect 
a  room,  It  Is  only  necessary  to  heat  a  vessel  with  water 
in  which  naphthaline  has  been  put.  The  naphtha- 
line gas  mixes  very  readily  with  atmospheric  air,  and 
is  also  readily  taken  up  by  water.  It  is  not  poisotious 
to  man  or  to  the  higher  animals,  and,  for  surgical  pur- 
poses, should  be  used  chemically  pure.  The  crude 
material  is  by  far  clieatier;  and,  upon  inquiry,  Dr. 
Fisclier  found  that  in  London  it  can  be  obtained, 
without  barrels,  at  25  marks  ($0)  per  1,000  kilograms 
(about  2,20(>  pounds),  in  Paris  at  KKJ  francs,  and  in 
Cologne  at  al^jut  45  marks  (barrels  included).  The 
crude  naphthaline  contains  more  or  less  phenol  and 
creosote,  and  Is  a  stronger  Insecticide  tlian  the  puri- 
fied article,  but  also  more  injurious  to  plants.  Dr. 
Fischer  used  the  purified  naphtlialine  in  his  experi- 
ments on  Phylloxera,  but  thinks  that  with  some  pre- 
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caution  the  crude  material  might  safely  be  used,  es- 
pecially if  it  is  not  brought  in  direct  contact  with  the 
plant,  or  if  used  in  the  dormant  season. 

The  experiments  with  phyllozerized  grape-vines 
were  carried  on  under  direction  of  Dr.  Fischer  at  La 
Grave  d^Ambar^s,  near  Bordeaux.  Fifteen  badly  in- 
fested stocks,^  partly  growing  on  light,  partly  on  heavy 
soil,  were  treated  in  April,  1883. 

It  was  placed  in  a  hole  dug  in  the  ground  near 
the  main  root,  and  subsequently  covered  up;  and  the 
quantity  used  was  on  some  plants  one,  and  on  others 
one-half,  kilogram.  On  Sept.  18  the  plants  were  ex- 
amined, with  the  following  result:  all  plants  experi- 
mented with,  but  especially  those  treated  with  the 
largest  quantity  of  naphthaline,  showed  a  new  and 
healthy  growth  of  numerous  long,  fine  rootlets,  which 
were  perfectly  free  from  Phylloxera :  in  fact,  the  Phyl- 
loxera had  entirely  disappeared  from  the  roots  of  all 
plants  experimented  with,  whereas  several  plants  not 
treated  with  naphthaline  showed  no  young  growth 
of  rootlets,  and  an  abundance  of  Phylloxera.  The 
growth  above  ground,  of  the  plants  treated,  showed 
no  difference  as  compared  with  plants  not  treated,  — 
a  fact  explained  by  insufficient  time  for  the  treated 
plants  to  recuperate.  Some  of  the  most  vigorous 
new  rootlets  were  found  to  have  penetrated  the  layer 
of  naphthaline,  thus  showing  that  the  latter  has 
no  injurious  influence  upon  them.  A  considerable 
quantity  of  the  naphthaline  was  found  unchanged 
at  the  date  of  examination,  which  shows  that  the 
evaporation  is  very  slow,  and  that  \i»  effects  will  be 
correspondingly  lasting. 

The  results  are  certified  to  by  official  affidavits,  and 
were  more  marked  on  plants  growing  in  heavier  and 
moistor  ground  than  on  those  in  light  and  gravelly 
soil. 

As  tho  most  convenient  mode  of  application,  T)r. 
Fischer  recommends  that  about  one  kilogram  of  the 
naphthaline  be  put  in  a  trench  dug  around  the  plant 
a  few  inches  from  the  stock;  the  trench  to  be  not  loss 
than  from  fifteen  to  twenty  centimetres  deep,  and  to 
be  at  once  filled  up  again.  He  atlributos  the  failure 
of  former  experiments,  1,  to  the  small  quantity  of  the 
material  employed ;  2,  to  its  being  employed  too  near 
the  surf  jice  of  the  ground,  so  as  to  permit  evaporation 
in  the  air.  He  also  thinks  that  results  were  expected 
after  too  short  a  lapse  of  time.  C.  V.  Rii.kv. 


RECENT    DETERMINATIONS    OF  STEL- 
LAR PARALLAX. 

Dr.  David  Gill,  director  of  the  Cape  observatory, 
has  presented  to  the  Royal  astronomical  society  of 
London  the  results  of  the  heliometer  determin<itions 
of  stellar  parallax  made  by  him  and  Dr.  W.  L.  Elkin. 
The  distances  of  each  star,  the  parallax  of  which  was 
sought  from  two  comparison-stars  situated  on  oppo- 
site sides  of  it,  were  measured  at  the  times  when  the 
effect  of  parallax  was  least  and  when  it  was  greatest. 

1  It  is  not  stated  whothor  tbo  roots  of  these  stocks  were  exara> 
Ined  at  the  Umu,  to  aKcert&in  whether  or  not  the  Phylloxera 
wBf  still  At  work. 


The  following  were  the  results  obtained  for  the  surs 
obsen'ed :  — 


Parallax. 

•      1 

Probable  error. 

« Centauri     .... 

H-  C'.Ol 

SiriuH 

»  0.38 

+^0.01 

« Indi    

»  022 

^0.03 

I^caill«,  »,3.V2      .     . 

-  0.28 

+  0.<ri 

o'^Eridani 

0.160 

»-  0.018 

/s  Centauri      .    .    .     . 

-0018 

-^  0.019 

i  Tou<*ani 

.    i         T  O.06 

^  0.01!* 

eEridani 

.  1         4  0.14 

+  0.020 

The  probable  terror  of  a  single  observation  by  Dr. 
(rill  averaged  iVW,  and  of  a  single  observation  of 
Dr  Elkin,  O'Me.  The  determinations  had  all  been 
made  with  the  Cape  heliometer  of  four  inches  aper- 
ture, and  with  a  power  of  a  hundred  and  seventy- 
five  diameters. 

Dr.  Gill  refers  to  the  importance  of  parallax  inves- 
tigations in  order  that  our  knowledge  of  the  sidereal 
system  may  be  advanced.  We  do  not  know  at  pres- 
ent whether  bright  stars,  or  stars  having  large  prc^[>er 
motions,  are  the  more  likely  to  give  large  parallaxes. 
There  are,  therefore,  two  questions  to  be  solved,  — 
first,  what  is  the  average  parallax  of  stars  of  the  first 
magnitude,  of  stars  of  the  second  magnitude,  of  the 
third,  and  so  on?  and,  second,  what  connection  is 
there  between  the  parallaxes  of  the  stars,  and  their 
proper  motions?  The  present  series  of  measures 
shows  that  the  parallax  of  a  star  can  be  deter- 
mined from  sixteen  measures  with  a  probable  error 
of  ±  0".02,  assuming  that  the  observations  were  free 
from  systematic  errors.  With  a  more  powerful  in- 
strument, which  would  give  a  greater  choice  of 
comparison-stars,  it  would  seem  that  any  systematic 
errors  might  be  eliminated.  There  are  sixteen  stars 
of  the  first  magnitude  in  the  southern  heavens:  a 
similar  number  of  stars  might  be  selected  of  the  sec- 
ond, sixteen  ni<>r«»  of  the  third,  and  so  on.  In  making 
these  observations,  a  rcversing-prisin  should  always 
be  employed, as  in  the  ('ape  measures,  tliat  the  results 
may  not  bo  affect <m1  by  the  position  of  the  compari- 
son-stars. It  should  always  be  borne  in  mind  that 
measures  of  two  or  more  pairs  of  stars  are  much 
better  than  repeated  measures  of  the  same  pair  of 
comparison-stars.  Another  most  necessary  precau- 
tion is  the  use  of  screens  to  render  the  two  stars 
equal  in  brij^htness.  The  heliometer  employed  should 
have  a  considerably  greater  light-gathering  power 
than  the  Cape  instrument,  that  there  may  be  a  freer 
choice  of  comparison-stars,  ft  should  be  of  at  least 
seven  inches  aperture.  A  considerably  higher  power 
than  the  one  used  in  the  Cape  determinations  should 
also  be  employed.  A  single  ob.server,  by  making  two 
hundred  or  two  hundred  and  fifty  observations  each 
year,  might  complete  the  entire  series  in  the  course 
of  ten  years.  This  is  a  work  urgently  demanded 
in  the  interest  of  sidereal  astronomy,  and  one  that 
should  be  undertaken  without  hesitation  or  delay.  " 

The  heliometer  of  the  observatory  of  Yale  college 
is  yet  more  powerful  and  ]>erfect  than  that  of  Dr.* 
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GUI  at  the  Cji(»©  obsen^iitor^',  luid  il  Is  hoiM5d  thiii  Dr 
Elkin  will  employ  it  in  continuing  these  rcjimrkablc 
measii  re«.  \V\*  believe  that  no  niethiwl  of  detenuiuirig 
«t€Hur  paralln.T,  no  lircurate  and  expeditions  hs  thin, 
has  Mver  before  beim  at  the  laramand  of  astronomerji. 

SlM03f  NkWCOAIU. 


CARNIVOROUS  HABITS   OF 
MUSKRA  T, 


THE 


I 


i 


At  u  recent  raeetlng  of  the  Biological  Sfjciety  of 
Washington,  a  pa[u^t  wa-^  n^ad  by  Mr,  Henry  W. 
Ellif>lt,  setlini,'  forth  an  mtlrely  new  fact  in  r(*gard 
iiiibti  diet  of  I  he  common  muskrat  (Fiber  iil»ethicu»), 
proving  that  carp- ponds  in  tlie  wost  s^re  being  com- 
pietviy  deva^tntcd  by  iliis  animal.  Pond*  wiiich 
should  prodm*e  many  carp  are  almost  entirely  bari*en : 
kd  for  a  long  Urn*?  the  ownera  have  lieen  unable  to 
•count  fur  ft,  no  haivka  iK'ing  seen,  there  being  no 
possibility  i)f  pscupe  fruui  the  ponds*  and  in  *ome  it 
beiniLC  impoMslbhj  for  other  people  to  take  thctn  witli 
a  seine  on  account  of  obstructions  placed  in  the  way 
to  prevent  this.  It  was  ilnally  suggested,  and  after^ 
wanla  proved  conclusively,  that  nnjskruts  were  the 
miAcrcanta.  Carp  liave  llie  stupid  Imbit  of  sticking 
their  noses  into  the  mild  during  tlie  winter,  and  hi- 
bernating; ihtts  rendering  it  possible  for  so  clumpy  an 
animal  as  a  mtiskrat  to  obtain  Ihcm  easily,  —  a  thing 
whicii  it  wntdd  proi)ably  do  in  winter,  when  roots, 
etc.,  it4S  natural  food,  are  hard  to  obtain.  If  it  be  a 
fact  that  tile  nmskrat  has  acquired  the  habit  of  eat- 
ing carp,  tmniense  damages  are  likely  to  result,  unless 
speedy  and  extrcmo  measure*  be  taken;  for,  under 
these  circinnsiances,  such  a  sluggish  and  jioorly  pro- 
tected tlsh  as  the  carj' «'»"  hardly  be  expected  to  resist 
or  avoid  its  enemy,  but  will  beeorae  its  ejisy  prey: 
and  thus  one  of  the  most  important  works  of  the 
llsh-oommiisstun,  from  wiiidi  such  great  economic 
benefits  were  oxi>ecteiL  will  result  in  nothing.  As  a 
means  of  getting  rid  of  these  pestts,  so  hard  to  shoot, 
and  not  eajiily  trapped,  poisoning  by  means  of  strych- 
nine placed  in  apples  wa*  sugi^ested  a?*  the  best, 
it  liHviug  t>eeii  ft[*plied  with  succes;*  in  many  cases. 
In  his  communication*  Mr.  Elliott  asserted  that  in 
no  monograph  of  the  animal  could  he  find  any  men- 
lion  «»f  tlie  diet  of  the  musUrat,  other  iltan  that  it 
was  an  cxclusivrs  vegetarian,  and.  so  far  an  he  could 
ascertain,  \\m  w^M  the  tii-st  time  that  the  carnivorous 
appetite  had  ever  bei'u  brfuight  before  scientific  men; 
In  whieli  statement  JiC  was  sustained  tty  an  authority 
upon  mammals,  present  at  tiie  meeting.  This  wuh 
surprising  to  many;  for  it  seems  to  be  well  known, 
^  was  proved  by  tlie  discttssion  which  followed  the 
paper,  that  the  muskrat  will,  and  does  frciiuently, 
under  favorable  Cdiidithins,  eat  aniiuai  f<»od.  One 
gentleman  mentioned  that  he  had  seen  muskratjs  take 
bait,  and  even  live  tlHh,  from  Ids  hook,  while  lisldng 
hi  fr«sh  water.  The  \Me»  of  Tnio  shells  frequently 
seen  upon  the  tops  of  rnuskral  nmundA,  alMt>  provi* 
concluslvidy  that  it  will  at  times  eat  animal  food. 
It  is  n<>liced  that  the  shells  are  always  jterfect,  not 


were  left  to  die  before  being  eaten,  the  meat  then 
being  easily  picked  out. 

Tlie  muskrat  is  not  the  only  rodent  which  departs 
occasionally  from  a  vegetable  diet;  for  such  animals 
us  the  squirrel  and  capybara  are,  and  have  been  for  a 
longtime,  known  to  eat  flesh  when  the  circumstances 
are  favoral>Ie.  Mice  and  rats,  of  course,  are  well 
known  to  be  omnivorous,  eating  animal  food  as  quick- 
ly as  vegetable,  this  being  the  partial  result  of  contact 
with  man.  In  the  otiier  orders  of  lierblvorous  mam- 
mals, examples  of  deviations  from  the  normal  chiss  of 
foiMl  are  frerpient,  especially  under  domestication:  fop 
example,  the  feeding  of  fjsii  to  cattle;  while,  under 
simlhir  conditions,  the  carnivorous  dog  and  cat  can 
l:>e  made  to  eat  vegetables  or  vegetable  proiliicts.  By 
thus  adding  one  more  animal  to  the  niiinber  of  re* 
corded  species  xviiich  will  adopt  an  opposite  diet  from 
the  natural,  Mr.  Elliott  Is  deserving  of  credit;  for,  not- 
withstantling  the  fact  tliat  it  is  known  to  some,  still 
it  has  never  l>een  placed  beft»re  the  scientific  world  !n 
any  recogni3?ed  monograpii  ortn.?ali»e  uiion  Roilentla, 


CONDITIONS     OF     QHOWTH     OF     THE 
WHEAT-RUST. 

TiTK  ]a<it  part  of  the  journal  of  the  Itoyai  agrictil* 
tural  sfx'iety  of  England  lias  sixty  pages  devoted  to  a 
'  He  port  on  wheat-mildew.'  Mr.  W.  V.  Little  pre- 
pared an  extended  list  of  quoa lions  concerning  the 
wheat-mildew,  or  wheat-ru.st  (Puccinia  granjinis), 
to  which  a  large  number  of  answers  were  received 
from  British  farmers  wlio  had  stitlered  fiom  tlie  rust. 
From  these  re|K>rtH  it  is  gathered,  that  the  mat  is 
more  prevalent  in  those  localities  where  the  atmos- 
phere i»  most  moist.  Spring  fro&ts,  heavy  rainfalls, 
and  violent  changes  of  temperature,  encourage  rust. 
Hot  weather,  with  frequent  thunder-stornis,  i^^  most 
favorable  for  the  rapid  development  of  the  fungus 
parasite.  Some  of  the  observations  jiolnt  toward 
the  belief  that  about  eleven  days  are  required  for  (he 
full  developtuent  of  the  Puccinia  after  it  lias  entered 
the  wlieat-plaril, 

Perhaps  tlie  most  valuable  results  of  the  complletl 
answers  are  those  upon  the  relation  of  soils  to  ihe 
rust.  The  t»<5st  is  more  |»revalent  on  peat  and  eJay 
soils  than  on  gravel  or  light  hinds.  Drainage  is  a 
partial  preventive  of  rust*  High  farming  encourages 
the  development  of  rust,  especially  if  the  wheat  is 
rank,  and  it  becomes  lodged  or  fallen.  There  is  an 
agrei'ment  of  opirilon  that  rust  prevails  in  wheat 
sown  after  cluver.  Newly  broken  up  lowland  pas- 
tures arc  seldom  sown  to  wheat  because  so  sure  to 
Itecome  rusted* 

Dr.  J.  It.  Lawes  holds  the  view  that  plants  are 
liable  to  the  attacks  of  parasites,  either  insects  or 
fungi,  In  proportion  as  the  soil  ii^  deficient  in  avail- 
able mineral  food.  Common  tilled  land  contains 
about  ninety-seven  |H>r  cent  of  mincfal  matter,  and 
three  iter  cent  of  vegetable  substance.  The  low* 
lands  have  this  pro(>ortion  nearly  reversed.  Dr. 
Lawes  saysf  ^"^  Plan^y^^Em^mncl^ke  ourvelvos: 
tJielf  power  to  esca^^^^^^^^^^^ngglo  against  \ 
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it  when  attacked,  depends  very  much  upon  their  state 
of  health."  Dr.  Voelcker,  the  chemist  of  the  Royal 
society,  has  said,  **  I  believe  the  soil  has  a  great  deal 
to  do  with  mildew.  An  excess  of  available  nitroge- 
nous food  appears  to  me  to  have  a  decided  tendency 
to  cause  mildew  in  wheat.  A  clover-crop  leaves  a 
large  amount  of  nitrogenous  matter  in  a  soil,  and 
renders  wheat  following  it  liable  to  attacks  of  rust." 
Dr.  Voelcker  further  agrees  with  Dr.  Lawes  when 
he  says,  in  answer  to  Mr.  Little's  letter,  **  A  sudden 
check  by  cold  or  continued  wet  weather  has  a  decided 
tendency  to  favor  the  attacks  of  mildew  in  wheat; 
and  this  tendency  is  greater  in  highly  manured 
land  than  in  poor  soil,  or,  at  all  events,  on  land  which 
is  manured  with  too  much  nitrogenous  food,  or  on 
land  naturally  rich  in  such  food."  Four  widely  dif- 
ferent soils  upon  wliich  wheat  had  been  grown  were 
analyzed  by  Dr.  Voelcker,  and  it  was  found  that  the 
amount  of  mildew  determined  by  extended  observa- 
tions varied  directly  with  the  per  cent  of  nitrogenous 
matter  In  the  soil.  But  much  depends  on  previous 
cropping,  and  therefore  the  ratio  between  mildew 
and  nitrogenous  matter  in  the  soil  may  vary  to  a 
limited  extent. 

The  large  amount  of  evidence  gathered,  and  pre- 
sented in  extended  tables,  shows  that  some  sorts  are 
more  capable  than  others  of  resisting  rust,  though  no 
varieties  are  rust-proof.  White  wheats  suffer  more 
tiiaii  red  sorts.  It  Is  best  to  sow  early  maturing 
varieties,  and  sow  them  early. 

Bykon  D.  Halsted. 
New  York. 


THE   CODEX  CORTESIANUS. 

Codex  Cortesianus^  manuscrit  hit'ratique  des  anciens 
indUns  de  V AmMjue  CentraU  conserve  du  Musce 
(irchaeologique  de  Madrid  photographic  et  public 
pour  la  premiere  fois  acec  une  introduction  et  une 
vocahulaire  de  Vccriture  hicratiaue  Yucateque.  Par 
LfcoN  DE  RosNY.  Paris,  Maisonncuve^  1883. 
2G  +  49p.,42pl.     4^ 

This  volurae  by  Uon  de  Rosny  is  undoubt- 
edly the  most  important  contribution  to  Cen- 
tral-American paleography  which  has  appeared 
since  the  publication  of  Landa's  'Rclacion,' 
and  the  '  Manuscrit  Troano  *  by  Brasseur  de 
Bourboiirg.  In  it  we  have  a  photo-engraved 
reproduction  of  the  recently  found  aboriginal 
manuscript  known  as  the  "  Codex  Cortesianus,' 
thus  adding  one  more  to  the  brief  list  of  pre- 
Columbian  Maya  documents  which  have  so  far 
been  discovered.  The  name  '  Cortesian  *  has 
been  applied  to  it  because  of  the  supposition 
that  it  had  once  belonged  to  Hernando  Cortez. 

Up  to  1876  but  three  of  these  manuscripts  — 
the  '  Dresden  codex,'  the  '  Codex  Troano,'  and 
the  '  Codex  Peresianus  '  (or  '  Manuscrit  mexi- 
cain  No.  2') — had  been  brought  before  the 
public.  About  this  time  a  proposition  was 
made  to  the  Bibliotht^que  imp^riale  of  Paris 
by  some  one  in^)ain  (the  name  is  not  given) 


to  sell  to  it  an  ancient  American  manuscript. 
A  photographic  copy  of  two  pages  aooom- 
panied  the  proposition  as  specimeDS  of  the  vol* 
ume.  On  account  of  the  high  price  demanded, 
the  proposition  was  not  accepted.  Shortly 
afterwards  it  was  obtained  by  the  Spanish  gov- 
ernment, and  deposited  in  tlie  archeological 
museum  at  Madrid.  One  of  these  two  pages 
was  copied  by  Mr.  Rosny  in  plate  11  of  his 
"jE?«aat  8ur  le  dechiffrement  de  VierUure  hU- 
ratique  de  VAmMque  Centrale;"  and  the 
other,  which  is  beyond  question  a  missing  half 
of  the  initial  page  of  the  '  Codex  Troano,'  in 
plate  5  of  his  '^  Documents  icrits  de  V  antiquity 
amMcaine.** 

In  1880  Mr.  Rosny  went  to  Madrid  expressly 
to  sec  and  study  this  codex,  and,  if  possible,  to 
obtain  a  copy  of  it.  Through  the  kindness  of 
Don  Juan  de  Dios  de  la  Rada,  the  curator  of  the 
museum  ;  his  mission  was  eminently  successful, 
as  he  was  i^ermitted,  not  onlj'  to  examine  it,  but 
to  make  two  complete  photographic  copies  of  it. 
It  was  from  these,  I  presume,  that  the  plates 
of  the  present  work  were  made. 

We  learn  from  the  introduction,  that  the 
original,  like  the  other  three  Ma3a  manu- 
scripts, is  written  on  both  sides  of  a  strip 
(probably  of  Maguej'  paper)  covered  with  a 
coat  of  white  paint.  Judging  by  the  s}>ecimen 
given  in  Mr.  Rosny 's  '  Essai  sur  le  dicliiff're^ 
ment^'  plate  11,1  presume  the  figures  are  par- 
tialh'  colored,  thougli  not  so  higlily  nor  to  the 
same  extent  as  in  the  Troano  manuscript ;  but 
unfortunately  this  is  not  shown  in  the  present 
work. 

The  general  appearance,  the  figures,  the  form 
of  the  characters,  and  numerous  other  particu- 
lars, prove  very  clearly  that  it  is  more  closely 
related  to  the  Troano  manuscript  than  to  any 
other  one  of  the  Central- American  codices. 
This  is  so  apparent,  that  Mr.  Rosny  has  sug- 
gested that  the  two  are  parts  of  one  original 
work.  The  fact  that  we  find  here  the  missing 
half  (by  this  we  know  that  one-half  is  missing) 
of  the  *  titlepage '  of  the  Troano  manuscript 
is  a  very  strong  argument  in  I'avor  of  this  view. 
Still,  I  am  disposed  to  doubt  its  correctness,  for 
the  following  reasons  :  1°.  On  plates  39  and  40, 
upper  division,  we  find  an  exact  repetition  of 
the  five  figures  in  the  top  division  of  plates 
29  and  30  of  the  Troano  manuscript ;  2°.  In 
the  plates  of  the  latter  half,  quite  a  number 
of  numerals  are  introduced  into  the  text,  and 
joined  to  characters  to  which  they  are  never 
attached  in  the  manuscript ;  3°.  The  fonn  of. 
the  serpent-figures  (no  one  can  fail  to  remark 
the  strong  resemblance  between  the  heads  of. 
some  of  these  serpent-figures  and  the  dragoi 
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heads  on  the  pyramid  of  Xochicalco)  ;  4'\  The 
preaeuce  on  plnte  2o  of  a  c4ia meter  fouml  uo- 
where  else  in  the  Maya  raanusoripts  except  in 
the  *  Dresden  cmlex  ; '  i>°.  The  peculiar  bird- 
headed  figures  on  plates  20  ami  21  ;  G°.  The 
numerous  eight-day  cohimns  in  the  latter  half, 
and  a  number  of  other  minor  peculiarities 
which  might  be  mentioned. 

lint  be  this  as  it  may,  it  does  not  atfect  the 
value  of  the  codex ;  and  we  can  join  heartily 
with  Mr*  Hosny  in  estecniiug  it  a  truh'  *  precious 
documeuU'  and  extend  to  him  our  sincere  thanks 
for  bringing  it  to  light. 

Another  peculiarity  iu  this  codex,  worthy  of 
special  notice,  is  tlie  granri  tableau  ajdiqut^  as 
Rosuy  terms  it,  which  commences  on  [date  hi, 
and  continues  regularly  in  four  lines  on  [ilates 
H,  15,  Hjj  17,  and  18,^  The  plan  of  this  table 
(which  is  constructed  upon  an  entirely  ditferent 
idea  ft-ora  the  oJie  which  somewhat  resembles  it 
in  form  in  the  ^Cmlex  Peresianus')  so  strongly 
resembles  the  cyclic  tables,  or  Tonalamatl,  in  the 
•  Codex  Bologna  *  and  other  Mexican  codices,  as 
to  suggest  the  possibility  of  relation.     In  this 

se  the  series  commences  with  Ymix^  as  Landa 
aserti*  was  the  custom.  This  table*  as  Mr. 
Rosny  rightly  aillrms,  furnishes  us  new  data 
in  relation  to  the  Maya  calendar,  and  may  pos- 
sibly enable  us  to  untie  some  of  the  knots  in 
that  tangled  skein « 

A  large  portion  of  the  introduction  consists 
of  a  long  extract  tVom  a  paper  on  the  Maya 
Calemlar  by  Mr.  Bouilhet  presented  to  the  Soci- 
iaiCt  americaine  of  France  by  Mr.  Delaporte  in 
188(»,  but  never  licfore  published/"'  Tlje  larger 
portion  of  this  extract  is  devoted  to  a  dis- 
cussion of  the  Maya  cycles,  which  le^'ids  the 
writer  to  the  conclusion  that  the  Ahau,  or 
AkaU' Katun  as  he  designates  it,  consisted  of 
twenty- four  years,  and  the  Grand  cycle  of  three 
luindied  and  twelve,  agreeing  in  this  res^iect 
with  Perez,  On  the  other  hand,  in  attciupling 
to  adjust  the  years  of  the  ^Maya  system  with 
those  of  the  Gregorian  calentlar,  he  decides 
that  the  year  7  Caunc  could  not  have  been  the 
first  of  aji  Ahau  and  at  the  same  time  the  year 
1302,  as  supposed  by  Vevez,  lie  agrees  on 
both  these  j joints  with  my  c^onclusions*'  I 
judge  from  his  language,  ami  the  figure  of  the 
calendar-wheel  he  gives,  that  he  assigns  Kan 
to  the  east,  Muhic  to  the  north,  Ix  to  the 
west,  and  Cauac  to  the  south ;  and  hence  fol- 

•  **<»•■  notn  «n  p.  i*rt,  of  my  Siiuly  gf  U>o  M«nu»t7rti»t  'rr<>fti:>o» 
vrhtTi   tbrit  part  ..f  \h>^  X»ihh<  for.n.T  >>n  jilntr  U  1^  iflvm  from  tbt> 

Ct'f  '  ',ltlt  11. 

i  ijrk  off  ;  but 
r  r  ,1.      Till'   lllli' 

cf  ii'4  \>^v  'iro  Hiri'rsiii'U  by  Mr.  !i  •p]9>«  who  pu«*«taiHai' 

ill'  .''.,  in  lUch*Tth0»  malAfmatifffttm  9ur  t*  cntfn4riir 

■  Mi>DU»':i1pt  TrOftoo.  pp.  ^  ami  AO. 


lows  Cogulliido  and  Perez,  in  wliich  I  believe 
he  is  correct.' 

Mr.  Rosny  calls  attention  to  the  fact,  that 
most  of  the  European  savants  appear  to  be  uu- 
acquainted  with  the  various  works  and  ailieles 
relating  to  the  antiquities  of  Central  America 
which  have  appeared  within  the  last  few  3'eara 
in  America,  and  in  a  note  and  elsewhere  in  his 
introduction  mentions  most  of  them. 

The  vocabulary  at  tlie  end  of  the  volume  con- 
tains a  list  or  series  of  the  signs  or  symbols 
of  the  Maya  days,  and  the  numerous  variants 
found  in  the  different  codices  ;  of  the  months  ; 
of  the  numeral  clmraelei*8  ;  of  other  single  char- 
acters, of  which  a  probably'  or  possildy  correct 
signification  has  been  given  by  him  or  other 
authonties ;  and,  lastly,  a  list  of  character 
groups  which  have  probably  been  correctly 
determined.  The  entire  list  is  numbered  con- 
secutively'* 

It  may  not  be  out  of  place  to  state  here,  that 
I  have  discovered  with  satisfactory  certaint}* 
that  No.  17  of  this  vocabulary,  which  is  the 
same  as  fig.  1)C>  (p.  151>)  of  my  '  .Study  of  the 
Manuscript  Troauo,*  and  is  found  iu  n\\  of 
the  M.'iya  eudires,  is  not  a  variant  of  Cimiy  as 
he  supposes,  nor  a  dealh-syml>ol,  as  I  surmised* 
but  a  symbol  of  the  number  twenty^  jukI,  if  pho- 
netii',orthe  Maya  word  KaL  This  is  readily 
detei-miucd  b^^  its  position  in  various  scries  of 
numbers  in  the  different  codices ;  as,  for  ex- 
ampki,  in  the  extendeil  series  in  the  third  or 
lower  division  of  plates  33  to  47  of  the  *  Dres- 
den codex,'  where  the  presence  of  day?i,  by  their 
succession,  enables  us  to  determine  with  abso- 
lute certainty  the  correctness  of  this  conclu- 
sion. This  Hict  compels  me  to  differ  from 
Kosny  in  his  interpretation  of  group  Xo.  224  of 
his  vocabulary,  and  found  on  pi.  l.'i.»  of  the 
*  Codex  Ti'oano.*  Instead  of  CWz  (a  *  divider' 
or  ^senlptor*)  1  would  read  Cahil  (*  twice 
twenty,'  or  *  forty  ')*  Then  this,  together  with 
the  figure  of  the  hatchet  (which  is  certainly 
not  phonetic),  w^ould  signify  that  the  artist 
should  give  twice  twenty  strokes  or  cuts,  or 
draw  twice  twenty  lines,  with  his  machete,  on 
the  wooden  image  which  he  is  carving. 

The  red  diamoml-shaped  character  so  com- 
mon in  this  codex  in  connection  with  numeral 
characters  is  also  another  symbol  of  the  num- 
^KT  twenty. 

That  Rosny  is  largely  influenced  in  Ids  inter- 
pretation of  characters  b}-  Landa' s  alphabet 
and  the  names  of  the  days,  is  quite  percepti- 
ble in  this  vocabulary.     1  aiu  satisfied  that  no 

1  1  hftve  (lliiCiiiwtHl  thl4  KUblMt  In  m  pAjiHtiir  to  bo  liicludi^d  tn 
tbv  third  rnitiunl  rv|>ort  of  ttid  bttrcnti  of  «tlitiQlo(n%  naw  In  Uii* 
hand*  of  the  prlotcr  fot  pohUcAUan* 
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decided  progress  can  be  made  in  deciphering 
these  aboriginal  documents  until  we  break  loose 
iVom  these  trammels,  and  use  as  a  key  the  few 
characters  which  can  be  satisfactorily  deter- 
mined otherwise.  The  attempt,  on  the  part  of 
this  author,  to  use  the  two  classes  as  a  basis, 
leads  him  into  some  inconsistencies.  For  ex- 
ample :  he  interprets  his  No.  17G  (a  cardinal- 
point  symbol)  as  Likin  ('east'),  and  No.  231 
as  Ahau-al  ('  enem\-')  ;  yet  the  leading  char- 
acter in  both  groups  is  the  same,  —  the  symlwl 
of  the  day,  Afiau.  If  the  characters  are  pho- 
netic, this  is  inconsistent ;  if  the}'  are  not,  then 
each  must  be  determined  independently. 

I  notice  a  number  of  clerical  errors  in  the 
vocabulary,  most  of  which  can  be  readily  cor- 
rected :  therefore  I  only  call  attention  to  a  few 
whicii  may  possibly  lead  to  error.  Under  No. 
174  the  reference  to  No.  188  should  be  to  11)0. 
Under  178,  Si(d  ('south')  should  l^  Quest 
('west').  I'nder  No.  192  reference  to  188 
should  be  to  180.  Under  No.  200  reference  to 
191)  should  be  to  201. 

Of  this  work  oul}'  eighty-five  copies  were 
published  ;  and  of  these,  as  I  learn  elsewhere, 
but  thirty-five  or  forty  were  to  be  oflTered  for 
sale.  Cykcs  Thomas. 


KELLERMAN'S  BOTANY. 

The  dements  of  botany ^  embracing  organography^  his- 
tology^ vegetable  physiology y  systematic  botany  ^  and 
economic  botany.  Arranged  for  school  use  or  for 
independent  study.  By  W.  A.  Kellerman, 
Ph.D.  Philadelphia,  Potter,  1884.  360  p.,  354 
fig.     12°. 

Tkaciieks  of  classes  composed  of  beginners, 
to  whom  they  wish  to  impart  some  knowledge 
of  botany  aside  from  the  rudiments  of  phcno- 
gamic  analysis,  have  long  felt  the  need  of  an 
elementary  text-book  a  little  more  comprehen- 
sive in  its  scope  than  books  of  this  grade 
usualh'  are,  and  they  turn  to  every  book  like 
Professor  Kellerman's  with  some  expectation. 

So  far  as  its  scope  is  concerned,  this  little 
treatise  leaves  nothing  to  be  desired.  Besides 
the  topics  indicated  on  its  titlepage,  it  briefl\' 
treats  of  vegetable  paleontolog}'  and  the  geo- 
graphical distribution  of  plants.  In  the  main, 
each  topic  is  fairly  presented,  considering  the 
needs  of  the  pupils  for  whom  the  book  is 
written  ;  but  a  lack  of  care  in  the  final  revision 
of  the  manuscript  is  frequently  noticeable  in 
badl}'  constructed  sentences ;  and  those  minor 
errors  which  so  persistently  make  their  way 
into  text-books  written  by  the  most  competent 
authors  are  found  pretty  liberallj'  scattered 
through  the  pages.     Even  more  serious  than 


these  are  several  statements,  which,  from  their 
brevity  or  other  causes,  are  likely  to  mislead 
the  reader:  e.g.,  the  generalizations  concern- 
ing plant- food  (p.  12),  the' office  of  the  leaf 
(p.  15),  the  absence  of  chlorophyll  in  parasites 
(p.  19),  and  metastasis  (p.  107),  most  of  which 
are  qualified  in  other  places ;  and  the  state- 
ments with  respect  to  the  decay  of  insects  cap- 
tured by  Nei)enthes  (p.  107),  the  growth  firom 
a  single  cell  in  all  Pleridophytes  (p.  154),  and 
the  necessity  of  extraneous  aid  in  the  pollina- 
tion of  all  orchids,  which  find  no  correction- 
The  usual  number  of  old  errors  are  further  dis- 
seminated ;  e.g.,  the  cotyledonary  nature  of  the 
persistent  leaves  of  Welwitschia  (p.  165),  the 
fertilization  of  dioecious  Saprolegnieae  b}-  sper- 
matozoids  (p.  134),  the  intercommunication  of 
tracheides  through  their  bordered  pits  (p.  75), 
and  free-cell  origin  '  about  new  centres  of  forma- 
tion '  in  endo8[)erm,  etc.  (p.  81). 

The  writers  of  several  recent  text-books  have 
l)een  unfortunate  in  illustrating  their  works; 
old  and  well-worn  figures  being  borrowed,  or 
home-made  drawings  being  cheaply  photo- 
engraved,  for  the  occasion.  The  book  l>efore 
us  unfortunately  suffers  in  both  ways.  Quite 
a  percentage  of  the  illustralions  are  taken  from 
the  floral  advertisements  of  tlie  late  Mr.  Vick, 
and  it  must  l>e  said  that  few  of  them  convey-  a 
correct  idea  of  the  plants  they  are  named  after. 
Nearly  three  hundred  figures  are  original,  and, 
properly  executed,  would  add  ver}*  greatly  to 
the  value  of  the  book.  As  it  is,  they  reflect 
much  credit  on  tiie  industry  of  the  author ;  but 
several  fall  quite  as  far  short  of  realit}-  as  the 
so-called  '  eat '  whose  problematical  contour 
puzzled  the  readers  of  a  zocilogical  text-book 
not  man}*  years  since. 

While  tlie  book  is  unsatisfactory  in  its  exe- 
cution in  many  respects,  it  comes  nearer  to 
filling  a  serious  gap  in  botanical  literature 
than  any  other  thus  far  published  ;  and,  not- 
withstanding its  shortcomings,  it  is  a  welcome 
addition  to  the  teacher's  auxiliaries,  its  low 
price  allowing  it  to  be  put  in  the  hands  of 
students  who  could  not  afford  a  more  expen- 
sive book  in  addition  to  the  systematic  man- 
uals used  by  most  elementary  classes. 


THE  SOCIETY  OF  MICR0SC0PIST8. 

Proceedings  of  the  American  society  of  microscopiMts. 
Sixth  annual  meeting,  held  at  Chicago,  HL, 
Aug.  7,  8,  9,  and  10,  1883.  Buffalo,  HaoM  fr 
Klein,  pr.,  1883.     4  +  275  p.,  illustr.     8®. 

The  proceedings  of  this  society  are   pa^ 
lished   with    commendable    promptitude,  ■ 
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arc  printed  wltli  gcneml  nccuracv  nud  nent- 
ness.  The  procceclirigB  arc  given  in  ('nil,  to- 
gether with  eertaiu  reports  and  papers  reatl. 
Of  tlie  I'ejMirtSt  the  njost  iinporLnnt  is  that  of 
Prof.  W.  A.  Rogers,  upon  the  stiimljircl  microm- 
eter: it  hours  the  stamp  of  that  thoroughness 
nnd  exactitntle  winch  eharaeterisie  all  Professor 
Kogers*s  work.  This  stamlunl  is  a  platin-iriri- 
ium  l»nr  prepared  and  anthenticatetl  by  the 
U.8.  bnrean  of  weights  and  njeasines:  it  is 
very  well  rnleil,  and  the  error  in  eaeh  of  the 
ten  one-millimetre  spaces  has  been  enr^fully 
determined*  The  l»ar  will  be  preserved  by 
the  society  witli  due  care,  and  tiroper  copies 
prepared  of  it* 

The  vohime  oin'ns  with  I'resident  Albert 
HcCalhi'**  Jhldress,  ^The  verification  of  micro- 
scopic investigation  "  which  is  followed  by 
twenty-six  papers.  These  hist  are  mostly  by 
amateurs,  and  show  it,  for  the  most  part^  more 
plainl}'  than  is  consonant  with  a  high  seien- 
tiiic  value.  There  is,  we  believe,  not  more 
than  a  singh:*  commnnicalion  which  apixiftrs  to 
be  the  result  of  a  serious  and  prolonged  research 
by  an  experienced  investigator.  In  fact,  a 
society  of  so-called  inicroscopists  mnst  neces- 
iirily  be  an  association  principally  of  amateurs*, 
because  the  professional  worker  is  not  clnssi- 
'fied  according  to  the  instrument  he  uses,  birt 
according  to  the  sufyect  he  studies :  tlie  ama- 
teur studies,  non  multum^  sed  viuUa,  and  so 
nuiy  be  a  mieroscopist.  Yet  we  tind  in  the 
vohnne  articles  of  interest  and  value.  Among 
these,  we  may  sigmdize  Dr.  Blackham*s  very 
sensible  article  on  the  selection  of  objectives  ; 
Or,  Holbrook*s,  on  the  nerves  of  the  kidney, 
in  which  the  valuable  method  of  making  frozen 
sections  of  fresh  tissues  to  be  treated  with  gold 
is  described  ;  and  Mr,  BeltieliPs,  on  the  detec- 
tion of  lard-adultcrations  (if  his  results  are  con- 
firmed, they  will  be  a  valuable  addition  to  the 
aeans  of  hygienic  supervision).  l>r.  Cleven- 
?r's  article  on  the  brain  is  fortunately  given 
otdy  in  abstract.  The  remaining  essays  are  for 
the  most  [>art  light :  some  lietray  a  lack  of  ac- 
fjuaintance  witli  scien title  literature,  and  a  few 
are  treated  kindly  by  being  left  nnciiticised. 

The  society  is  doing  useful  work  ;  ami,  asjt^ 
activity  and  experience  increase,  we  may  hoijc 
for  a  constant  elevation  of  its  scientific  stand- 
artls.  \Vc  ex|)cct  that  the  future  vohime>i  of 
its  pi'oceeding*  will  contain  a  ntill  larger  pro- 
ixMioD  of  valuable  researches ;  but  we  think 
tiK'  ^iocieiv  will  achieve  ili4  highest  utility  if  it 
<H>n!?.lanlly  inculcates  the  im|Mjrtance  of  |K'r- 
fecf***!  rncthfjds  of  work,  ami  fostera  and  i*x- 
1  !ini([ue.  the  tine  qua  non  of  progn*.sH 

(1,    I.-  :■  -^^tipy. 


DA  R  WIN  IUM. 

ITfirwinhtm  ntnted  hi/  Darwin  hlni^el/*  Characteristic 
fNisHdijex  from  the  uTttitiffs  nf  CharUtt  Darwin, 
Selected  and  arranged  bv  N  ATM  ax  8nErPARt>. 
New  York,  Apphfrm,  1881.     10-1-351  p.     12°. 

Charles  Daru^tn  uml  $rine  trhre.  Apkoritmen  gemm- 
melt  auH  Darwin  a  ri^enen  itcrke  und  den  tterk- 
tn  deiner  trorgUnqer  utid  zfitffenmten.  Leipzig, 
Thmnm,  1884.    ^-f  442  p.     12^, 

It  is  rather  remarkable  that  the  idea  of  com- 
piling a  series  of  extracts  from  the  wii tings  of 
Darwin  should  have  occurred,  after  so  long  an 
interval,  to  an  Amerieau  and  a  (ierman  at  the 
same  moment.  No  large  theory  of  the  o[jera- 
tion  of  natural  causes  has  ever  had  >;o  brief  a 
struggle  for  existence,  <)r  penetrated  so  rapidly 
and  so  deeply  into  the  general  !nmle  of  think- 
ing, as  Darwinism;  and  if  no  great  necessity 
has  been  felt  hitherto  for  an  abridgment  of 
his  works,  it  is  because  they  are  so  admirably 
clear  and  of  such  absorbing  interest,  that  the 
general  reader  has  ntjt  had  nnich  troid>le  in 
getting  through  them  all  in  the  original  form, 
idr*  Jiomanes,  however,  says  that  admirers  of 
1^1  r,  Darwin's  genius  are  fre<pienlly  surprised 
at  the  ignorance  of  his  work  which  is  displayed 
by  many  persons  w^ho  cannot  be  said  to  belong 
to  the  uncultured  classes ;  and  to  those  who 
have  read  nothing  more  than  Mr.  Romanes* 
own  excellent  presentation  of  the  scientitic 
evidences  of  organic  evolution,  '  Darwinism  as 
stated  by  Darwin  himself*  will  be  just  what  is 
needed  for  (heir  next  stage  of  development. 

It  gives  extracts,  of  a  pagt»  or  two  in  length 
on  the  average,  from  all  Darwin's  books.  I'he 
order  followe<l  in  the  arrangement  is  not  ex- 
clusively that  of  the  books  themselves.  Init  is 
designed  to  present  the  reader  with  a  connected 
view  of  Darwin's  researciies  on  plants  and 
worms ;  on  the  development  hypothesis  in  gen- 
eral, and  its  application  to  man  in  his  physi- 
cal and  moral  as|>ect;  and  on  the  influence  of 
natural  and  of  sextial  selection,  and  of  geo- 
gntphical  distribution.  The  design  of  the  com- 
piler is  ciirried  out  with  a  reasonable  degree  of 
snccess*  No  scientific  man,  of  course,  who  has 
any  regard  for  his  reputation,  openly  reads  an 
:U)ridgment ;  but  the  general  reader  may  w*eU 
be  thankful  for  this  eomjniation,  and  the  great- 
est physicist  in  tlie  world  is,  after  all,  nothing 
more  than  a  general  reader  in  paleontology 
and  the  theory  of  groups. 

What  strikes  one  most,  on  turning  over  these 
pages,  is  the  smallness  of  the  addition  which 
lias  been  made  to  the  general  development 
theory  since  the  iniblication  of  Darwin's  two 
great  works.  Little  or  nothing  has  been  done 
to  change  the  main  line  of  argument,  or  even 
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to  increase  its  cogency.  It  is  probably  the 
only  instance  of  a  theory  which  has  sprung 
from  its  author's  brain  fully  grown,  and  armed 
at  everj'  [X)int  against  its  opponents  ;  and  it  is 
in  remarkable  contrast  to  that  great  engine  of 
mathematics  which  was  invented  by  such  men 
as  Newton  and  Leibnitz,  and  which,  neverthe- 
less, has  waited  until  comparatively  recent 
times  to  be  placed  uix)n  a  thoroughly  sound 
basis. 

It  is  seldom  that  the  press  of  an}'  country 
brings  out  80  poor  an  example  of  book-making 
as  '  Darwin  und  seine  lehre.*  Its  ostensible 
reason  for  existence  is  some  recent  action  of 
the  Prussian  Diet ;  but  the  Prussian  delegate 
must  be  a  curious  man,  if  he  can  shape  his  po- 
litical course  from  any  information  which  this 
book  contains.  There  is  no  connection  be- 
tween the  successive  '  aphorisms,'  and  there 
is  no  reference  to  the  volume  or  page  from 
which  thej'  are  taken.  The  extreme  irksome- 
ness  of  reading  elegant  extracts  on  any  sub- 
ject is  naturally  greatly  intensified  when  the 
subject  is  one  which  depends  for  its  interest  on 
the  cumulative  nature  of  the  evidence  brought 
to  bear  upon  it.  One  is  surprised  to  find  how 
Platonic  an  air  scntcuces  of  Darwin's  may  have 
when  separated  from  their  context.  No  one 
would  have  believed  that  he  has  uttered  so 
manj'  fine  sentiments.  A  selection  from  this 
selection  would  make  a  very  respectable  Darwin 
birthday-book.  The  extracts  from  predecessors 
and  contemporaries,  instead  of  making  it  plain 
just  what  had  been  said  in  the  direction  of 
Darwinism  before  Darwin's  time,  are  also  to- 
tally without  any  order  or  connection.  Tliey 
consist  in  such  passages  as  these,  —  '*  Man  is 
the  great  dash  {gednnketistrich)  in  the  book  of 
nature  "  {Jeati  Paul)  ;  ''  Kvory  being  is  as 
happy  as  it  feels  itself,  not  as  I,  with  my  intel- 
ligence, would  feel  in  its  place  *'  (Jfartmann)  ; 
''Man  was  developed,  not  created"  {Oken)  ; 
"  He  who  exists  not,  feels  no  kind  of  pain  ; 
annihilation,  therefore,  is  not  an  evil  **  (Fichte) , 
—  together  with  others  somewhat  more  to  the 
point,  chiefly  from  llaeckel  and  Biiehner. 


HOUZEAU  AND  LANCASTER'S  METEOR- 
OLOGY, 
Traile  cWmentaire  de  mcUorologie.     Par  J.  C.  ITou- 

ZEAU  and  A.  Lancastkk.    2e  ed.     Mons,  Man- 

ceaux,  1883.     324  p.,  illustr.     24°. 

TiiK  Bihlioth^que  beige  for  popularizing  the 
sciences  and  arts  includes  this  small  volume 
as  its  second  number.  The  authors  have  not 
succeeded  in  making  it  a  very  notable  book, 
for  it  has  about  all  the  faults  common  to  the 


many  works  of  its  class.  It  is  essentiallj  old- 
fashioned,  except  in  the  chapters  on  weather- 
services,  which  have  a  more  modem  flavor, 
although  not  of  the  best.  Valaable  space  is 
given  to  the  description  of  such  instruments  as 
the  thermometer  and  barometer,  which  must 
alreadj'  be  familiar  to  a  reader  who  has  studied 
physics  enough  to  appreciate  the  mention  of 
expansion,  radiation,  and  many  other  terms 
that  receive  no  special  explanation.  The  en- 
cyclopedic method  is  attempted :  there  seems 
to  be  a  desire  to  say  something  of  everj*  thing, 
and  consequentl}'  all  mention  of  the  frora, 
mistraL  fohn^  sirocco^  solano^  and  nortfier  is 
crowded  into  seven  lines.  It  is  a  great  mis- 
take to  suppose  that  the  readers  of  popular 
scientific  books  will  be  content  with  such  un- 
satisfying statements.  The  fohn  may  be  a 
'  dry  and  warm  wind,*  but  why  is  it  so?  The 
explanation  involves  some  of  the  most  recent 
and  important  applications  of  phj'sics  to  me- 
teorology, and  a  deliberate  description  of  it 
would  well  replace  the  chapter  on  terrestial 
magnetism.  But  besides  these  errors,  as  they 
seem  to  us,  in  the  plan  of  the  book,  there  are 
implicit  and  explicit  errors  of  fact.  The  low 
temi^erature  of  winter  is  regarded  as  the  effect 
of  the  greater  thickness  of  atmosphere  through 
which  the  solar  rays  then  pass,  and  no  men- 
tion is  made  of  their  oblique  incidence  on  the 
ground.  The  old  error  of  two  northern  poles 
of  minimum  annual  temperature  is  repeated. 
The  less  area  of  ice  in  the  arctic  than  in 
the  antarctic  seas  "  must  be  attributed  to  the 
neigh boriiood  of  great  continents  which  extend 
to  the  equator,  and  which  transmit  from  point 
to  point  the  heat  thrown  on  the  tropics." 
The  maximum  density  of  sea- water  is  given  as 
4°  C.  Tiie  equatorial  current  of  the  Indian 
Ocean  is  described  as  passing  round  the  Cape 
of  Good  Iloj^e,  up  and  across  the  Atlantic 
Ocean,  through  the  Gulf  of  Mexico,  and  thence 
as  the  (^ulf  Stream  to  Norway,  without  a  word 
about  the  many  branches  on  the  way.  Cloud- 
particles  are  considered  chiefly  vesicular ;  and 
their  suspension  in  the  air  is  said,  before  all, 
to  be  due  to  their  electricity,  which  repels  them 
far  from  the  ground.  The  oblique  motion  of 
the  trade-winds  is  wrongly  explained,  as  usual, 
and  part  of  their  velocity  is  incorrectly  regard- 
ed as  an  effect  of  the  earth's  rotation  :  they 
would  flow  faster  if  the  earth  stood  still.  The 
strength  of  storms  is  represented  to  be  the 
simple  direct  action  of  the  low  pressure  at  their 
centre.  '  Cyclone '  is  applied  onl}'  to  the  Indian 
Ocean,  and  is  said  to  be  synonymous  with  *tor» 
nado '  in  the  United  States.  We  cannot  recMT' 
mend  the  book. 
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GOVERNMENT  OBOAN1ZATION8. 

0«olQgkiil  rarr«y. 

Division  of  chemMry,  —  During  Fehruary^  Prof, 
F,  W.  Clarke  and  Dr,  T.  H.  Chatanl  completed 
analyscsi  of  waters  from  Utah  Hot  Springs*  Lake 
Tahoo,  anil  from  Alum  Creek  in  the  Teliowstoue 
National  Park.     They  have  also  analyzed  some  rock^ 

and  sediments  collected  in  the  Great  Basin.  ^ Dr. 

Charjird  has  begun  investigations  into  a  n(^w  metlHwl 
of  silicate  analytes^  the  results  of  which  promise  to 

be  of  importance, Pri)fessor  Clarke  has  analyzed 

halotricliite  and  akmogen  from  a  large  deposit  at  the 
head  wallers  of  the  Gila,  in  New  Mexico;  saussurite 
from  Califorrda;  altanite  from  Topsham,  Me.;  a 
mineral  near  cimoUte  from  Norway^  Me. ;  a  hand- 
some chlorite  from  Georgetown,  D.C.;  and  an  ex- 
ceedingly interesting  variety  of  pectolite,  simulating 
jade,  from  Alaska. 

Professor  Clarke  has  also  completed  the  analyses 
of  two  more  mineral-waters  from  Montana,  collected 
by  Dr.  A.  C  Peale  last  i^iimmcr.  One  of  them  is  a 
calcic  thermal  water  from  a  spring  in  Emigrant 
Gulch,  on  the  west  side  of  the  Vellows^tone  valley, 
opposite  Bottler's  ranch.  This  water  contains  .2.35(1 
of  a  gram  of  solid  matlt^r  to  the  litre.  The  tempera- 
ture of  the  water  at  the  spring  is  3^°,8  C,  and  the 
flow  of  water  is  large.  The  other  water  is  also  from 
the  Yellowstone  valley,  the  spring  being  situated  nn 
the  upfif  r  waters  of  Mill  Creek,  about  ten  miles  due 
east  from  Riverside,  one  of  the  stations  on  the  Park 
branch  of  the  Northern  Pacific  railroad.  Professor 
Clarke  flnds  this  to  be  a  gooil  mineral-water.  It  con- 
tains 3.812.11  grams  of  solid  matter  to  the  litre, 
mainly  soiJlum,  magnesium,  and  calcium  carbonates, 
with  considerable  sodium  sulphate,  nnd  small  propor- 
tions of  chlorides.  The  water  also  contains  iwline; 
hut  the  quantity  brought  to  the  laborator\^  was  too 
small  to  estimate  ils  amount.  This  water  is  very 
agreeable  to  the  taste.  It  resembles  very  much  the 
*  Apollrnaria  *  Mater  from  the  valley  of  the  Ahr  in 


Prussia;  and  from  this  reseniblance  the  springs  have 
been  named  the  *Mill  Creek  Ai>oninarls  springs/ 
The  water  is  cold,  having  a  temperature  of  4°*5  C. 

Mr.  F.  A.  Gooch,  formerly  of  the  Northern  trans- 
continental survey,  has  been  appointed  assistant 
chemist,  to  begin  work  In  the   laboratt^ry  at  Wash* 

iagton  April  1, Messrs.  Barus  and  Hallock  at  the 

laboratory  at  New  Haven,  needing  some  capillary 
wire  tubes,  and  being  unahte  to  find  any,  have  suc- 
ceeded in  making  them  at  the  laboratory, 

Crat^  Lakc^  Oregon,  —  Among  the  interesting 
place*  visited  by  Mr.  J.  S.  Diller,  in  his  reconnois- 
sance  of  the  Cascade  Kange  last  summer,  was  Crater 
Lake,  about  two  or  three  miles  west  of  Mount  Scott. 
This  ia  a  body  of  water  some  three  miles  in  diameter, 
lying  in  a  depression  some  two  thousand  feet  below 
the  general  level  surrounding  It*  The  sides  are  in 
general  perpendicular,  and  the  water  is  of  a  most 
lieautiful  tint.  Towanl  the  western  end  of  the  lake 
there  ts  a  small  conical  island,  the  rock  of  which 
resembles  ba'«al(.  although  Mr.  Diller  has  not  yet 
made  a  careful  examination  of  it.  The  rocks  form- 
ing tlu*  Willis  of  (he  lake  are  andesitic.  The  general 
elevation  of  the  country  immediately  about  the  lake 
is  between  two  thousand  and  three  thousand  feet 
lower  than  the  summit  of  Mount  Scott.  Capt,  Dut* 
ton  is  convinced,  from  Mr,  Diller's  descrii^tiou  of  the 
lake,  that  it  is  homologous  with  the  craters  studied 
by  him  in  the  Hawaiian  Islands.  To  the  latter  Cajit. 
Dutton  gives  the  name  of  *caldeiros.*  He  says  the 
iirst  view  of  them  does  away  with  the  iilea  that  they 
are  ordinary  craters.  They  are  hugQ  caldrons  or  boil- 
ing lakes  of  moUcn  rock. 

Mij^cellaneouM,  —  Capt.  Dutton  has  received  letters 
from  Honolulu,  by  the  steamer  leaving  there  March 
S,  which  state,  that,  for  the  few  days  preceding  that 
date,  the  '  red  sunsets'  have  been  exceedingly  bril- 
liant. • During  February,  Mr.  Vanhise,  one  of  Mr. 

R,  D.  Irving's  assistants,  prepared  about  fifty  new 
thin  rock-sections^  among  which  were  a  large  num- 
ber of  greenstones. 


H  Amerioaa  lodetj  of  oivil  eagineen. 

^  April  i,  —  The  stibject  for  dtscusshm  was  the  re- 
duction of  grades  necessary  to  l»e  made  upon  nil  I  way- 
curves  to  comjien^ate  for  the  increased  resistance  to 
the  traction  of  thf*  1r>comottve  when  traversing  curvcis, 
in  comparison  wttb  reAi>tances  encountered  tipon 
straight  lines.  The  various  forces  comimsing  such 
resistances  bave  been  combined  in  a  formula  deiluccd 
matbciiiaticully;  but  careful  experiments  which  bave 
Iwen  made  teml  to  show  that  no  formula  has  yet  been 
found  which  is  of  general  application.  The  ruleii 
ailopted  upon  various  great  railway-Unes  were  sl-ated; 
\  bill  It  WA0  plain  that  additional  rnformaliou  must  be 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES, 

tditained  before  positive  mles  of  general  application 
could  be  given. 

Ohemioal  society,  Wuhiagtoo. 

March  ^.  —  Papers  were  read  as  follows;  F.  W. 

Clarke,  A  new  variety  of  pectolile  from  Alaska. 

Dr,  J.  H.  Kidder,  The  use  of  the  Nesslpr  reagent  In 
air  analyses.  In  «everal  canes  the  air-wiuslilngs  which 
were  under  examination  gave  a  distinct,  clear,  grre?i 
coloration  in  place  of  the  characteristic  yellowish- 
hn^wn  i»recipi!atc  proihiced  by  ammiuiia.  This  color 
was  also  found  In  a  few  experiments  upon  rain  and 
snow  waters,  but  tiever  in  dealing  with  drinkiiig- 
waters.    Dr.  Kidder  is  Inclined  to  ascribe  the  new 
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reaction  to  some  oi-ganic  amino,  and  1)0|)e8  to  con- 
tinue tin*  investigation  of  it. C.   A.  Oampton 

and  II.  W.  Wiley,  Bi-rotation  of  commercial  starch- 
sugars,  and  a  method  of  analysis  based  tlicreon. 

G.  L.  Spencer,  A  method  for  the  determination  of 
phosi)horic  acid  in  commercial  fertilizers.  This  wa§ 
essentially  an  improvement  on  the  volumetric  ura- 
nium process. II.  W.  Wiley,  A  metliod  of  deter- 
mining the  end  reaction  in  sugar-reductions. 

San  Diego  society  of  natnnl  history. 

March  7.  —  Mr.  D.  Cleveland  made  remarks  relat- 
ing to  a  tubular  stone  foimd  iuTemeculaCafion,  sup- 
posed by  him  to  have  been  used  by  the  Indians  as  a 
pipe.    Mention  was  also  made  of 
the  Indians  using  the  leaves  of 
several  species  of  Nicotiana  (N. 
Clevelandl  and  N.  Bigclovii)  us  a 

substitute    for    tobacco.  A 

medium->sized  olla  was  described 
by  Mr.  ('.  R.  Orcutt  as  having 
been  made  by  the  Indians  of 
Lower  California  in  imitation  of 
a  teapot,  with  a  nose  and  perfora- 
tions in  the  side  of  the  unglazed 
pot,  and  which  was  used  by  them 
to  steep  the  leaves  of    Mentha 

Canadensis,  L. Miss   K.   ( ). 

Sessions  presented  specimens  of 
a  rock  from  San  Benito  county, 
Cal.,  which  is  largely  used  in  the 
adulteration  of  soap,  and  the  best 
substance  known  for  that  pur- 
pose.    Mr.   Jos.   Winchester 

presented  a  chart  representing  the 
comparative  meteorology  of  San  Diego  (on  San  Dieijo 
Bay)  and  Poway  (twelve  miles  from  the  co:ist)  dur- 
ing the  hist  five  years;  showing  that  the  rainfall  is 
greatly  less  near  the  coast  than  among  the  hills,  while 
the  humidity  of  the  atmosphere  near  the  coast  is 
greater  for  ten  months  in  the  year  tlian  away  from 
the  coast.  The  explanation  of  the  chart  by  Mr. 
Winchester  was  followed   by  a  general   discussion. 

Mr.  C.  K.  Orcutt  read  a  few  notes  on  the  native 

cacti,  mentioning  several  undescribed  species  of  this 
countv  and  Lower  California. 


NOTES  AND  NEWS. 

The  detailed  results  of  Mr.  G.  F.  Wright's  studies 
in  1882  and  1883,  of  the  southernmost  drift  margin 
in  the  Ohio  valley,  are  recently  published  by  the 
Western  reserve  historical  society.  The  pamphlet 
includes  a  revised  reprint  of  Mr.  Wright's  lecture  on 
glacial  plienomena  in  the  United  States,  from  which 
we  copy,  in  reduced  form,  the  accompanying  figure 
of  part  of  the  drift  boundary  in  the  states  examined. 
Several  other  cuts  illustrate  the  boundary  by  counties 
in  much  greater  detail.  The  description  of  the  district 
opposite  Cincinnati,  where  the  effects  of  ice-action 
are  traced  across  the  Ohio  into  Kentucky,  is  still  con- 
fessedly incomplete;  but,  so  far  as  observed,  there  is 


no  question  of  the  presence  of  true,  unmodified 
glacial  drift  south  of  the  river.  It  is  to  be  noticed 
that  another  invasion  of  Kentucky  is  marked  on  the 
ma})  here  given,  farther  down  the  valley,  at  Madison; 
an<l  that  the  retreat  of  the  glaciated  area  towards 
Indianai)olis  seems  to  mark  the  division  between  two 
lobe-like  extensions  of  the  drift,  whicli  are  now  found 
to  \yQ  frequently  characteristic  of  the  old  ice-front, 
wherever  studied  in  detail.  The  report  attempts 
little  of  novelty  in  its  subject-matter,  being  confined 
closely  to  questions  of  distribution;  but  the  contin- 
ual repetititm  of  the  familiar  evidences  of  glaciation, 
—  scratched  rocks,  heavy  till,  large  granite  bowlden^. 
kames,  and  kettle-holes,  —  limited  by  a  line  of  great 


MAP  OP   !-«»rTIIKKN    INDIANA    AND   OHIO,   ^iU(»W1^0   GLACIAL  ROirNDABY. 


irregularity,  both  horizontally  and  vertically,  presents 
precisely  the  definite  commonplace  proof  that  is 
wanted  in  connection  with  the  many  scattered  obser- 
vations heretofore  made. 

—  The  trustees  of  the  Peabo<ly  academy  of  science 
at  Salem  havr  decided  to  make  a  fireproof  additional 
biiihlini^s  seven t\  by  fifty  feet,  and  two  stories  high. 
The  additions  to  the  ethnological  collections,  esi>e- 
(rially  from  Japan  and  Corea,  have  been  very  consider- 
able during  the  i>ast  year. 

—  A  recent  calculation  of  the  population  and  area 
of  Australia  states  that  there  are  only  three  human 
befnirs  to  every  four  square  miles. 

—  The  London  society  of  arts  has  received  a  dona- 
tion of  twelve  hundred  pounds  from  one  of  its  mem- 
bers, Mr.  William  Westgarth.  to  be  expended  on  prizes 
for  tin'  best  essays  on  dwellings  for  the  poor,  and  the 
reconstruetit)n  of  «*entral  London.  The  essays  should 
include  the  following  points:  1.  Tlie  reconstruction 
of  the  central  part  of  London  with  reganl  to  tlie  plan 
of  the  streets;  2.  Removal  of  the  old  and  poisoned 
soil;  :i.  Ke-arrangemrnt  of  the  levels,  and  provision  of 
subterranean  ways  for  the  accommodation  of  electric 
wires,  pipes  for  water-supply,  sewage,  etc.,  and  also 
provision  ifor  warehousing. 

The  prizes  for  these  (>ssays  will  be  one  of  fiye  talk*' 
di-ed    pounds,   anil  one  of    two  hundred   amt  .41^ 
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f^miids*  Thrite  prizrf,  of  on*^  bundred  h\u\  fifty 
pounds  each,  are  lo  bo  jL^iven,  oUber  separaK'Iy  or  to 
the  writer  of  tbe  larger  essay,  for  the  bt^st  treatment 
of  tbo  eiigbieerinjj,  the  arcbUecmral,  and  the  sjiriitary 
oofiaideraUona  bivolvml  In  the  scheme.  Mr.  West- 
|:garih*»)  views  as  reje^ards  the  priieeSi  and  his  hopes  U8 
U)  the  value  of  tbo  essays,  may  be  fairly  understood 
from  a  paper  read  by  him  at  tlie  Society  of  arts  on 
Fell.  <l,  which  I'tubodit^d  hifs  own  idea^  on  the  ques- 
tion.   The  prize  will  be  adjudged  on  Dec*  31,  18S4. 

—  The  researches  of  Dr.  Angus  Smith,  one  of  the 
£ui;]i^h  inspector*!  under  the  Rivers  pollulion  preven- 
tion act,  have  led  him  to  the  discovery  that  in  all 
natural  waters^  sugar  ferment.^,  and  hydrogen  gas  is 
given  off.  The  proportion  of  hydrogen  given  off 
varies  with  the  organic  impurity  of  the  water,  from 
the  mountain  stream  to  the  worst  sewage,  so  that  tin* 
pri»portio(i  of  hydrogen  evolved  ajjpear«  iilccly  to 
prove  a  qunrititative  test  of  the  activity  or  vlruJence 
of  the  microbes  present  in  the  water.  Dr,  Angus 
Smitlfs  researches  will  probably  be  '•mbodied  in  his 
next  report.  The  im[w»rtance  of  his  discovery  will 
he  pinin  to  every  one  familiar  with  recent  micro-bio- 
lotcical  rejsearch,  and  suggests  a  test  of  the  tiiiasmaiic 
condition  of  particular  soils,  and,  of  course,  localities. 

—  A  new  French  work  by  Dr.  Bordler  of  the 
Pads  Bchool  of  anthropology',  called  *  Giographie 
medicale^'  gives  ati  account  of  the  geographical  distri- 
bution of  diseases,  including  a  mass  of  information 
Iwaring  on  the  relations  lietwcen  particular  maladies^ 
aiMl  cMmat«,  topography,  and  even  race. 

—  We  learn  from  the  Obitei'J!>atory  (March),  that,  in 
consequence  of  M.  IIou2eau*s  resignation  of  the  di- 
rectorship of  the  Royal  observatory  at  Brussels,  a 
committee^  consisting  of  MM.  Llagre,  Mailly,  and 
8taft,  lias  been  appolnte^l  to  preside  over  that  insti- 
tution, and  the  following  appointments  have  been 
made:  M.  Ni eaten  has  been  apf>olnletl  chief  of  the 
department  of  mathematical  astronomy;  M.  C.  Fievez 
Is  tcriiporarily  intrusted  with  the  direction  of  the 
physical  department,  and,  with  M.  Lagrange,  has 
been  promoted  from  the  rank  of  assistant  to  that  of 
astronomer;  and  M.  Vincent  has  been  promoted  to 
the  rank  of  meteorologist.  Vol.  iv.  of  the  new 
series  of  annals  has  just  been  published,  and  contains, 
in  addition  to  the  meridian  ohservations  for  ISTU^lt 
drawings  of  the  moon,  observations  of  Jupiter's  s«tel- 
llcei,  physical  observations  of  Jupiter  and  of  comets 
(h)  and  (c)  1881,  and  a  study  of  the  solar  spectrum, 

—  The  hydraulic  method  of  mining  has  lately  been 
used  to  remove  some  bluffs  at  the  opening  of  the 
Dutch  Gap  canal.  There  had  been  trouble  from  cav- 
ing in,  obstructing  the  entrance.  At  the  suggestion 
of  Mr.  C  P.  S.  Burgwyn,  a  powerful  stream  of  water 
was  directed  against  the  banks,  while  a  strong  enough 
current  was  running  to  carry  off  the  material  as  it  fell, 
with  a  result  highly  satisfactory,  as  reported. 

—  It  is  said  that  a  recent  cold  blb7^rd  in  southern 
egon   killed   thousands  of    robins  and   blue-jays, 

whirli   usttally  winter  in   this  latitude  with  safety. 
TIk'  binh  have  had  no  such  experience  since  IWJ2. 


—  Tlie  bulietina  of  the  Paris  society  of  anthropology 
are  always  especially  full  on  tlie  subject  of  anatomy 
!n  its  bearings  on  the  natural  history  of  man.  Part 
iJi.  •►f  vol.  xvi.  contains  some  very  interesting  papers 
of  this  description.  M.  L\  Ikow,  in  discussing  the 
color  of  the  skin,  eyes,  and  hair,  says  that  a  sufficient 
number  of  individuals  in  most  ethnic  groups  will  dis- 
play a  regular  gamut  of  shades.  Our  knowledge  of 
pigment  itself  is  very  imperfect.  We  do  not  know 
whctlier  there  is  one  pigment  or  whetlier  there  are 
several.  It  would  be  very  useful  to  anthropology  to 
know  the  chemistry  of  these  pigments,  the  conditions 
of  their  occurrence,  the  influence  of  external  and  inter- 
nal circumstances  in  modifying  them.  Domestication 
in  animals  produces  great  variability.  It  is  therefore 
allowable  to  suppose  that  tbe  endless  variety  in  the 
environment  of  man  occasioned  by  his  occupying 
nearly  .all  the  earth,  tlie  endless  variety  of  functional 
activities  occasioned  by  the  great  range  of  food,  elc.^ 
act  similarly  to  domestication  in  animals.  It  may  not 
hQ  the  sun  immediately  that  turns  tl»«  negroes  skin 
black,  .itid  the  Hus>sian's  hair  white;  but,  mediately, 
the  myriad  physical  movements  consequent  upon  the 
sun^s  action  act  together  to  bring  al>out  the  changes 
under  discussion.  Heredity  must  not  be  overlooked 
among  the  conservative  powers.  Mr.  Ikow  considers 
that  there  are  fundamental  eye-colors,  just  as  there 
are  fundamental  race-forms.  In  opposition  to  Bro* 
ca*B  brow  n,  green,  blue,  and  gray  fundamental  shades, 
he  maiuiattis  that  gray  atid  blue  eyes  have  no  pigment 
whatever,  their  color  being  due  to  the  structure  of  the 
iris.  He  further  claims  that  Broca*s  colors  correspond 
to  no  natural  groups  of  liumanity.  Tbe  classifications 
of  colors  in  the  eyes,  hair,  and  sklti,  are  given  in  tabu- 
lar form. 

The  most  elaborate  paper  In  the  number  is  by  Dr. 
R<Sn<5  CoUignon  (pp.  4(J3-52C),  upon  the  anthropomet- 
ric elements  of  the  principal  races  in  France.  It  is 
well  known  that  an  effort  is  now  making  lo  replace 
the  slow  and  unsatisfactory  measurement  of  skelc*- 
tons,  of  whose  racial  iii entity  there  must  always  be 
some  doubt,  with  the  much  more  convenient  examina- 
tiou  of  the  living.  The  Paris  school  of  anthropology 
has  two  sets  of  observations,  called  the  full  and  the 
abridged  scheme;  and  the  latter  of  these  has  l>een 
taken  on  a  hundred  Celts,  a  hundred  Cymrfan»» 
fifty  Lorraii\»,  and  tiiirty  Mediterraneans  (Catalans), 
These  two  hundred  and  eighty  individuals  are  com- 
pared in  every  way  which  roiiignon's  genius  could 
devise  to  give  a  scientific  result.  The  variations  im- 
putable to  height  are  the  following:  when  the  height 
increases,  it  is  due  to  the  augruentation  of  the  length 
of  the  Ieg»;  all  other  parts  dinjtnish  proportionally. 
So  that  the  people  are  not  far  from  wrong  when  they 
say  of  a  tall  man,  *  He  is  all  legs.*  The  only  part  of 
the  l)ody  (except  the  special  measures  of  tlie  head  and 
face)  sensibly  affected  in  its  proportions  by  race  is  the 
trunk:  it  is  long  in  the  Catalans,  short  in  tlie  Celts, 
medium  In  the  Cymri. 

^The  council  of  the  Academy  of  natural  sciences 
of  Philadelphia  announces  that  Prof,  H,  Carvlll 
Lewis  will  deliver  a  course  of  twenty  lectures  upon 
the  geology  and  mineralog)'  of  eistern  Pennsylvania, 
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nly  absorb  tbe  excess  of  lofe  from  «  blot,  hut  will  re- 
itiove  tbe  blot  altogether;  provided,  always^  ihe  ink  be 
<if  ibe  old-fasbloned  kind»  unmixed  wllb  indigo  or  an i- 
Hiit*  color.  Such  blotting-|iaper  may»  howevor,  deal 
whb  iliiimalures «  well  as  blots:  this  U  one  reason  for 
itsin;^  the  ink**  tlial  are  not  entirely  depenilent  upon  the 
iron  salt.  Oxalic aciti,  however,  U  not  very  daii|^*'ron?^ 
m&  a  uteansof  fraud,  si^eiiiii;  that  n  trace  of  th*'  writing, 
ar  the  blot,  remains;  and  tliis  may  be  brought  out 
again  into  full  le^ihility  by  adilin^iferrocyanideof  j>o- 
tasaUun  or  gallic  ariil. 

—  In  his  lecture  given  In  London  on  house-drain- 
ii4;L%  Capi.  Gallon  drew  attention  to  tht*  formation  of 
nitre  hi  the  organic  remains  in  the  subsoil  of  old 
citie*»  and  villa5<'s.  The  wells  of  Delhi  were  at  one 
limeeompltMely  contaminated  thereby;  and  there  art^ 
many  factories  of  tultpetre  in  India  whose  %upplit*s 
are  derived  from  this  aource.  Diirinir  the  Knglbh 
blockade  of  European  ports,  Napoleon  L  proeured 
hia  nitre  for  gunpowder  from  the  sul)aotl  of  Paris. 
The  Ktiuinter  remarks  that  the  couTersion  of  ances- 
lars  into  explosive  iuai«*riHl  i»  more  objectionable 
than  8haksf»eHre*'«  ttliiniate  fate  of  Caesar.  —  lo  ■^to[« 
m  hole  to  keep  the  wind  away/ 

—  The  Worshipful  eornpany  of  grocers,  one  of  the 
old  London  i^ullds,  has  endowed  a  pri7.e  of  a  thou- 
sand pounds*  to  be  offert'd  <tnce  in  every  four  years, 
and  to  lit*  awarded  for  the  discovery  of  any  proof  with 
regard  to  a  subjeet  in  conneetion  with  f^anltary  scr* 
vice  nameil  by  theconi(iany.  The  firit  essays  for  this 
discovery  prize  whicli  la  to  Ik*  open  to  univeraal  com- 
petitioiu  Jtrili'sh  and  fort- l^n»  are  to  be  sent  in  by  Dec. 
31,  1886.  the  following;  problen»  bein^'  the  test;  *Hhe 
discovery  of  a  method  by  which  the  vaccinuni  conta- 
gitira  may  be  cultiv.itiil  apart  from  the  animal  body, 
iu  some  medium  or  media  not  otherwise  zymotic;  the 
method  to  Iw  such  that  the  contogium  may  be,  by 
means  of  It,  multipttc^l  to  an  indetintte  extent  in 
suciienive  generHtlooM,  and  the  phmIucI  after  any 
nutnLier  of  such  p*nerations  shall  (so  far  as  can  with- 
in the  time  be  tested)  prove  itself  of  identical  potency 
with  standard  vaccine  lymjih/* 

—  The  memorial  tablet  u*  Elilm  Hoot,  lately  pro- 
fessor of  mathematics  and  phyHiei  in  Amherst  col- 
lage, and  which  was  destroyetl  in  the  bti ruing  of  the 

^   Walker  Hall  two  years  ago,  ha!)  recently  been  restored 
H  to  iti  former  hx^ation  In  the   philosophical  lecture- 

V  room   of  that   building.      The   inscription   reads  as 

follows :  — 
II  "  Ik  hkwiikv  or 

K  E  L  1  H  t      H  O  O  T. 

^K  rnorBssoR  in  tiii»  roti.ii<}S  ron  rot/R  xMAWt. 

^^^m  Bom  Uie4 

^^^P  Bvpt,  u,  1^(4^.  nee,  a,  isaa, 

V  A,D»  19«S,  rvttorvd  froro  tbr  Are  of  March,  tdSt.** 

Hi  Is  ntemorial  was  originally  erected  in  June,  1881, 
by  the  graduating  elaas  of  that  year. 

—  The  Stscomle  mtcUti  de  Trplrr^  of  Ilartcm,  lias 
offered  agtin  its  gohl  medal  for  a  satisfactory  essay 
**to  furnish  a  critical  «tudy  i>f  all  that  has  been  said 
for  and  again •^t   *iK>ntaneoui  generation,  esf>eclally 


duriuK  the  last  twenty-five  years."  The  competing 
essays  slioultl  be  sent  to  the  society  before  the  Ut  of 
April,  1S86 

—  By  a  happy  accident^  just  as  a  plan  for  a  topo- 
grnphieal  survey  of  Mas8achu5etts  i;*  being  considered, 
the  di^cove^y  has  been  made  of  some  original  un- 
published documents,  relating  ti>  the  form«r  geodetic 
survey,  by  Borden,  One  is  a  letter  of  forty  pages, 
addre^st^d  to  the  Hon.  Theophilus  Parsons,  then  chair- 
man of  the  joint  committee  of  the  legislature*  in  which 
Mr-  Borden  reviews  the  whole  matter  of  the  stite 
survey,  de^cribitig  in  a  very  simple  manner  the 
methods  used  and  the  results  obtained,  and  couclud- 
ing  with  a  detailed  statement  of  the  expense  of  the 
work  from  1830  to  IS41 :  the  other  is  a  pajier  addressed 
t<*  the  American  academy  of  arts  and  sclenees,  dated 
Auinisi,  1850,  in  which  is  described  in  great  detail, 
accompanied  by  carefully -drawn  plate*,  the  biise- 
measuring  apparatus,  devised,  constiueted^  and  used 
by  Borden  in  measuring  the  base-line  in  the  i"on- 
necticut  valley.  The  work  done  with  this  apparatus 
was  of  the  most  accurate  character,  the  difference 
between  two  measureiuenls  of  a  line  over  seven 
mile**  long  being  less  than  a  ijuarter  of  an  inch.  This 
paper  was  never  sent  to  the  academy;  but^  after 
various  wajulerings,  both  have  reached  the  hands  of 
Professor  Voseof  the  Massachusetts  institute  of  lech* 
nology,  who  has  presented  tliem  to  the  academy. 
It  Is  to  be  hoped  that  the  academy  will  print  them  iu 
full  at  an  early  day. 

—  Messrs.  Henry  Edwards  and  S.  Lowell  Klliot 
announce  that  they  will  publish  from  time  it)  time 
Independent  monographs  of  North- American  Lepi- 
doptera,  with  colored  fllustrjittons,  prepared  by 
different  American  entomologists.  Ten  are  already 
announced  by  Dr.  A,  S,  Packard,  Messrs.  Itolantl 
Thaxter,  P:ugeue  M.  Aaron,  H.  M.  Stretch,  W.  H. 
Edwar^ls.  B.  Ncumogen,  and  the  futberers  of  the 
enterprise.  They  are  to  be  published  at  only  a  slight 
advance  upon  the  actual  co^t. 

—  In  view  of  the  comniunlcatiou  by  Dr.  Bradner 
to  the  Academy  of  natural  sciences  at  Philailelplda, 
reported  on  p.  '^U  of  Seient^fU  a  correspondent  from 
Newark,  O,,  warns  us  that  any  inscribed  stones  said 
to  originate  from  that  locality  may  be  looked  tipon 
a^  certainly  spurious.  Tears  ago  certain  parties  in 
that  place  made  a  business  of  man ufiictu ring  aiid 
burying  inseribed  stones  anil  other  objects  in  the 
autumn,  and  exhuming  them  the  following  spring  in 
the  presence  of  innocent  witnesses.  Some  of  the 
parties  to  these  frauds  afterwards  confessed  to  them ; 
and  no  such  objects,  excepting  such  as  were  spuricms, 
have  ever  l)een  known  from  that  region. 

—  Mr.  VVinfred  A.  Steams  projioses,  if  a  sufficient 
number  of  subscriptions  can  be  procured,  to  publish 
at  Amherst,  Mass.,  under  the  auspices  of  the  Massa- 
chusett*  agricultural  college,  a  scientific  journal,  to  be 
devoted  exclusively  to  the  Interests  of  rKituralhistory 
in  the  state  of  Maasachusetta,  and  to  be  called  I  he 
Buttetin  qf  iht  natural  MBiory  of  the  staU  qf  Mai^ 
suc/iujicfts. 
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—  Among  recent  deaths,  we  notice  those  of  Dr.  J. 
W.  Giiitl,  professor  emeritus  of  physics  and  mathe- 
matics, at  Graz,  Dec.  2*2,  1883,  in  his  eightieth  year; 
Ch.  H.  Merrifield,  Jan.  1,  at  Hove;  Professor  Hermann 
Schlegel,  director  of  the  museum  of  Leyden ;  Prof. 
H.  C.  Berghaus,  the  well-lcnown  geographer,  in  his 
eighty-seventh  year,  at  Stettin,  Feb.  17;  Quintino 
Sella,  president  of  the  Accademla  del  linceif  at  Biela, 
March  14 ;  and  Dr.  E.  Behm,  the  geographer. 

—  M.  Adams,  says  the  Athenaeum,  has  succes^sfully 
established  an  optical  telegraph  between  the  islands 
of  Mauritius  and  Reunion,  a  distance  of  two  hundred 
and  forty-five  kilometres.  Observers  in  Mauritius 
can  read  the  signals  without  difficulty,  and  the  ar- 
rangements for  announcing  cyclones  are  in  process 
of  completion. 

—  Russia  has  two  polar  stations  on  Weyprecht's 
plan,  —  one  at  Sagastyr  (the  mouth  of  the  Lena),  and 
the  other  at  Little  Karmakuly,  Moller  Bay  (the  west 
coast  of  Novaia  Zemlia).  According  to  the  latest 
news,  wiiich  is,  as  may  be  understood,  slow  to  reach 
St.  Petersburg,  the  I^ena  station  was  in  good  condi- 
tion, and  is  to  be  continued  until  July,  1884.  Thus 
the  stations  which  are  most  interesting  and  most 
difficult  to  reach  (the  Lena  and  Lady  Franklin  Bay) 
will  have  the  longest  course  of  observations.  The 
Xovaia  Zemlia  station  has  finished  its  observations ; 
and  the  members,  consisting  of  Lieut.  Andrejew,  Mid- 
shipman Wolodkowsky,  Drs.  Grinewetzky,  Kriwos- 
keya,  and  seamen,  have  returned. 

Lieut.  Andrejew,  in  a  lecture  before  the  Geo- 
graphical society,  gave  the  following  facts  in  regard 
to  the  station.  The  latitude  of  the  station  was  de- 
termined by  observation  of  the  sun  and  stars;  the 
longitude,  by  double  chronometer  comparison  between 
Kannakuly  and  Archangel.  The  observations  com- 
prised hourly  reading  of  the  magnetic  and  meteor- 
ological instruments,  with  more  frequent  reading  of 
the  fonner  on  stated  days  and  during  magnetic  dis- 
turbances. The  results  have  not  yet  been  calculated. 
Scurvy  was  prevented  by  exercise  and  the  use  of 
good  fresh  food,  and  the  health  of  all  was  good.  The 
death  of  one  seaman  hapi)ened  under  somewhat 
strange  circumstances:  he  disappeared,  and  after  long 
search  was  found  undressed,  in  the  snow,  with  his 
legs  frozen.  They  were  amputated,  but  he  died  soon 
after. 

—  We  have  already  referred  to  the  obser>'ation8 
of  Lessar  in  regard  to  the  character  of  the  valley  or 
depression  which  had  been  regarded  as  an  ancient 
channel  of  the  Oxus,  south  of  Khiva.  From  Bala 
Ichemi  he  turned  to  the  eastward,  to  Kavakli,  on  the 
Amu  Daria,  and,  according  to  letters  just  received, 
found  no  trace  of  any  ancient  river-l)ed.  Gen.  Steb- 
nitzki  and  other  explorers  of  this  region  do  not  accept 
as  yet  the  opinion  of  Lessar  in  this  particular. 

—  A  very  interesting  addition  to  the  mollusca  of 
the  United  States  is  made  by  Stearns,  who  describes, 
in  the  ProeeeiUngn  of  the  Philadelphia  academy, 
Pyrgula  nevadensis,  from  specimens  obtained  by 
Xenos  Clarke  and  R.  £.  Call,  at  Pyramid  and  Walker's 
lakes,  Nevada.    Tlie  species  is  found  living  in  the 


depths  of  the  lakes,  and  fossil  on  the  shores;  but  (he 
specimens  collected  all  appear  to  have  been  destitute 
of  the  soft  parts,  for  which  reason  the  generic  rela- 
tions cannot  be  said  to  be  definitely  settled,  though 
probably  correctly  surmised.  A  fossil  shell  had  pre- 
viously been  described  from  the  post-pliocene  of  Dli- 
nois,  by  Wolf;  but  its  affinities  maybe  said  tobeTery 
imperfectly  determined.  The  identity  of  Tryonia 
clathrata  Stm.  with  Amnicola  protea  of  Gould,  which 
Mr.  Stearns  seems  to  consider  as  undoubted,  is  de- 
serving of  further  investigation  at  least;  as  in  many 
thousands  of  the  latter  we  have  never  seen  a  speci- 
men of  Tryonia,  or  any  approximation  to  one, 
judged  by  the  standard  of  Stimpson^s  original  speci- 
mens and  figures. 

—  Professor  Boyd  Dawkins  reports  the  discovery  of 
a  skull  of  the  musk-ox  (Ovibos  moschatus)  in  the  for- 
est-bed of  Trimingham,  near  Cromer,  —  a  formaUon 
which  is  believed  to  be  certainly  preglacial.  The 
discovery  is  considered  to  add  to  the  evidence  that 
the  glacial  epoch  does  not  represent  a  condition  of 
environment  separating  two  distinct  faunas. 

—  The  agricultural  and  mechanical  college  of  Tessa 
has  issued  a  bulletin  in  which  it  calls  attention  to 
the  need  of  a  more  careful  study  of  the  agricultural 
necessities  of  the  state,  and  offers  the  advantages  of 
the  college  for  analyses  of  soils  and  fertilizers,  and 
experiments  on  methods  of  feeding,  on  the  grasses 
suitable  to  Texas,  etc.  A  special  request  is  made  for 
samples  of  wool. 

—  It  is  stated  that  Senhor  Antonio  Lopez  Mendes 
is  about  to  undertake  an  important  study  of  the  Am- 
azon basin,  including  the  main  river  and  its  affluents 
to  their  westernmost  extension. 

—  Vols.  V.  and  vi.  of  the  census  reports,  com- 
prising the  report  upon  cotton-production  by  Prof. 
E.  W.  Hilgard,  have  just  issued  from  the  government 
printing-office.  Tliese  volumes  contain  respectively 
924  and  84S  pages,  and  are  amply  illustrated  with 
maps  showing  density  of  cotton-production  and 
classes  of  soils.  The  great  degree  of  attention  given 
to  this  branch  of  agriculture  by  the  census  is  amply 
warranted  by  the  importance  of  this  Industry,  the 
product  of  which,  during  the  census  year,  was  valued 
at  nearly  8300,000,000.  A  happier  selection  tlian 
Professor  Hilgard  for  carrying  on  this  investigation 
probably  could  not  have  been  made.  His  long  study 
of  the  geology  and  soils  of  the  lower  Mississippi 
states,  with  the  agricultural  methocls  practised  there, 
enabled  him  to  bring  to  this  work  a  vast  store  of 
knowledge  which  was  directly  applicable  to  the  sub- 
ject. 

The  rei>ort  is  in  two  parts.  The  first  contains  a 
chapter  on  the  general  subject  of  cotton-culture  in 
the  United  States;  an  extended  table  of  measure- 
ments of  cotton  fibre  from  all  sections  of  the  cotton- 
belt  ;  a  chapter  on  the  uses  of  cotton-seed  and  cotton- 
seed oil,  and  one  upon  soil  investigations.  The  body 
of  this  part  is  taken  up  with  the  detailed  report  upon 
cotton-culture  in  the  states  of  Louisiana,  Mississippi 
Tennessee,  Kentucky,  Missouri, Arkansas,  andTsiff 
and  Indian  Territory.    Part  ii.  consists  of  •!»* 
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reports  upon  Alabaiim»  KloHdai*  Goi>ri;U»  South  Caro- 
Him,  North  Carolina,  an  J  Virghila.  An  appendix 
to  pari  )i.  contains  notes  upou  California,  I  tali, 
Arijtoim,  ami  Ne>^'  Mexico,  roiisidorctl  in  relalion  to 
their  possibiUtied  as  cotloii-produciitg  stal<;s  or  Ilt- 
Htorit's.  Of  these  deiailfd  ri*porls,  rrof«?Hsor  HjI- 
ganl,  besides  plantiin^  and  supi^rvising  a!K  wrote 
tliosu  upon  Loui^tiatta  and  Mi^>isbippi,  nod  the  noics 
upon  Califitrnia,  vU:.  To  Prof*  H.  II.  Loughridgi' 
wens  assigned  thostj  upon  ( Georgia,  Misi^ouri,  Arkan- 
Bus,  Texaf,  and  Indian  Territory;  to  Prof,  dume^ 
AI.  Satlord,  Kentucky  and  Tennessee;  to  Dr.  E.  A. 
^Smith,  Alalm»na  and  Florida;  while  PiHjf.  \V,  <*.  Kerr 
contributed  the  reporLn  ujiou  North  Carolina  and 
Virginia,  nn<l  Major  Harry  Hammond  that  u|K)n 
South  Carolina. 

All  Ihese  slate  reports,  wUh  the  exception  of  tliat 
relating  to  South  Carolina,  are  upon  the  same  plan. 
Each  opens  witli  tables  of  the  leading  agricnllural 
statist! Of  of  the  state.  Then  there  follows  a  des^ci  ip- 
tion  of  the  topography,  climate,  and  soils,  with  nu- 
inerous  analyses  of  the  latter,  —  a  subject  to  which 
Professor  Hilgard  is  disposed  to  attach  great  impor- 
tance. This  is  followed  by  agricultural  ile^crlptions 
of  the  several  counties,  and  by  cultural  and  economic 
details,  which  are  derived  from  answers  to  schedule 
rjnestinns* 

The  report  ujwn  each  slate  is  followed  hy  an  index, 
evidently  with  the  Intention  of  making  a  separate 
tissue  of  each  report;  and  the  entire  report  h  closed 
with  a  very  complete  |j;enerul  index. 

—  Mr.  Isao  lijima,  a  Japanese  stutlent  nnder 
Professor  Leuckart,  ha*?  recently  aubinithil  a  di^ser- 
tatioit  to  the  LTniversity  of  Lei pieig  for  obtaining  the 
degree  of  PIkD.  The  judgment  passed  by  the  ex- 
amining conimittec  was,  **  Di8*ertalio,  e^regia  — 
E^amuiatio,  »umnta  cum   latule/'     Mr    lijima  has 

I  degree  wttlun  two  years  from  the  time  of  his 
Mn  Germany.  Stuikrtts  usually  ri'qu ire  from 
tffo  to  tbrce  or  more  years  to  accomplish  the  same 
«nd. 

—  The  Johns  Hopkins  university  circular  for  March 
prints  ail  unusual  nuud»er  of  scientific  notes,  abstracts 
of  papers  read  before  the  various  associations  to 
which  thi?  actlvo  lifenfttie  university  has  given  birth. 
It  notes,  also,  rtie  formation  of  a  new  arch eo logical 
MK'leiy,  ami  of  the  fmrchase  of  a  considerable  minera- 
logical  collection,  which  has  been  placed  in  charge 
of  the  associate  in  mineralogy.  Dr,  G.  H.  Williams. 
Extracts  arc  given  from  Dr  Hartweirs  addre*s  on 
fihysical  culluro  at  the  opoiing  of  the  new  gymnji^ium 

December,  and  of  a  lecture  on  the  influence  of 
bletlc  ^ame4  on  Greek  art,  by  Dr.  Waldstein  of 
Cambridge,  Eng  PInns  are  printed  of  the  new 
chemical  laboratory,  and  announcements  are  made 
of  a  series  of  fifteen  lecturer  on  classical  arcbenlogy, 
now  Just  closing,  by  Dr.  Waldstein,  Professor  Gilder- 
aleefc,  Dr.  Emerson,  and  Messrs.  Clarke  and  Still- 
inari.  A  simtJar  related  !*eri«is  of  sixteen  historical 
lecturer  on  chemistry  is  in  progreas,  participated  in 
by  ten  person^. 

— A  new  species  of  Irait-door  spider,  a  ^iMieios  of 


Ctenixa,  has  been  discovered  at  San  Jos^,  Cah    The 

common  though  little-known  species  of  southern 
< -alifornia  is  known  as  C\  californica;  and  its  trap- 
door nest  is  usually  placed  in  museums  beside  the 
tarantula  (Mygale  lientziij,  and  erroneously  labelled 
as  the  tarantula's  nest.  This  popular  error,  by  which 
dealei*s  in  curiosities  generally  profit,  is  stranger, 
since  the  tarantula  is  usually  too  large  to  enter  the 
nest  of  CienJza,  and  itself  makes  no  nest,  occupying 
crevices  in  the  ground  or  under  stones,  spiindng  a 
small  web, 

—  The  Boston  society  of  natural  history  announces 
that  ihe  seaside  laboratory,  at  Annisquam,  Mass., 
will  be  open  to  students  during  the  coming  sumtner 
froni  .hine  20  to  Sept.  L  The  purpose  of  the  Inbo- 
ratory  is  to  afford  opportunities  for  I  lie  study  of 
the  development,  anatomy,  and  liabit-*  of  common 
types  of  marine  animals^  under  suitable  direetion 
and  advice.  There  will  be  no  atletnpt  to  give  leetures 
nor  any  stated  coitrses  of  instruction.  Tbosi*  who 
have  had  some  experience  in  a  laboratoiy,  who  have 
attended  practical  lessons,  or  who  have  taught  in  the 
schnols,  are  sufliciently  qn:ilifled  io  make  use  of  this 
opporturdty.  The  work  will  be  under  tlte  imniediate 
care  of  Mr.  J.  S,  Kttjgslcy  during  June  and  July, 
and  Mr.  U.  H.  A^an  Vleck  during  August.  Applica- 
tions should  be  addressed  to  Profcrsor  Alpliena 
Hyatt,  Boston  society  of  natural  history. 

—  Koban  Is  the  name  itf  an  ancient  necropolla  in 
the  CaucastiSf  explored  by  CUantre  in  ])^2^  and  f^^aiil 
by  him  to  be  the  most  interesting  in  I  hat  region.  In 
I8<U)  a  flood  took  away  a  part  of  the  hiti  of  Koban; 
and  the  owner,  one  Kaiioukoff,  nn  Os5.e!e,  dhcovered 
along  the  portion  of  the  hill  left,  bones  and  objects 
of  metal.  Finding  that  I  bey  were  not  gold,  be  sold 
then»  to  the  museum  of  TifKs,  For  several  years  Mds 
site  has  been  dug  by  local  uicheologbtsi  ami  In  P^2 
Cb  tint  re  commenced  a  systematic  exploration.  Ko- 
ban is  a  liltio  Ossete  village,  three  thousand  ntetres 
above  sea-level,  on  Tngaour  Mountidn.  thirty-five 
kilometres  distant  from  Vladikawkaz.  Tlie  neeroptv 
lis  oecupies  two  hectares.  Transverse  ditche*  from 
one  to  three  metres  deep  diseloseil  twenty-two  septil- 
ture.H.  Simple  inhumatltm  without  incineration  h:id 
been  the  mode  of  burial.  The  coffins  were  of  jilank 
or  8ti)ne,  and  were  not  oriented.  The  bodies  hiy  don- 
bled  up,  and  on  the  right  side.  More  than  three  thou- 
sand objects  have  been  recovered,  mostly  of  bronze: 
of  these,  Chantre  secured  sixteen  Inindred  and 
ninety**cven.  The  list  includes  articles  of  the  toilet, 
arms,  and  utensils.  The  origin  and  the  antiquity  of 
these  objectaf  are  alike  unknown,  a  diversity  existing 
lietween  the  contents  of  this  and  other  cemeteries  in 
the  Fame  region.  Ethnological  comparisons  and  clat- 
sical  allusions  lead  to  the  supposllion  that  Ihe  anclenl 
Ossetes  cnme  from  the  Caspian  Sea.  These  people 
live  now  in  the  centre  of  tlie  CaucASUS,  In  the  defiles, 
more  or  l«>ss  rugged,  of  &lount  Ka^beck.  There  re- 
main only  a  hundred  ihou«*an«l  of  thern*  Thoie  i»f 
the  north  present  sonie  it;<«eutblancr9  to  the  Kabar* 
dlans  and  Teh  Itch  ens,  who  surround  Ihetn*    Those  of 
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the  south  borrow  frr>ni  their  neighbors,  the  Georgians, 
Some  of  their  usages. 

—  Terrwuarett  is  an  Italian  archeological  term, 
adopted  into  the  French  scheme  of  Mortillet  and 
Chant  re  with  an  appropriate  symbol.  Castione,  the 
most  noteworthy  of  the  Italian  terramares,  is  a  hil- 
lock on  a  plain  in  the  province  of  Parma,  three  metres 
higher  than  the  surrounding  area.  Its  former  inhab- 
itants, aiming  to  avoid  places  subject  to  inundation, 
halted  upon  this  low  plateau  of  bluish  clay,  not  yet 
crjvered  with  the  deposit  of  alluTium.  The  space  oc- 
cupied by  the  village,  or  settlement,  was  somewhat 
rectangular,  containing  about  nine  thousand  square 
metres,  and  was  enclosed  by  a  ditch,  or  basin,  oriented, 
its  axis  deviating  thirty  degrees  from  north  to  south. 
The  first  palafitte  constructed  over  this  broad  ditch 
mas  floored  with  punche<jns  covered  with  calcareous 
sand,  whereon  were  built  huts  of  wood  or  straw. 
Through  hole^  in  the  floors  wen  thrown  ashes,  cin- 
derfB.  refuse  of  all  kind*.  Of  course,  when  this  process 
had  filled  up  the  space  beneath,  the  i>eople  had  to  bum 
their  rude  hut«,  draw  up  the  piles,  and  commence 
over  again.  Fr<#m  the  r*»lics  found  in  the  i«?rramares, 
it  i«  possible  to  d«>rive  some  notion  of  the  time  of  their 
coiiS- '.ruction,  which  ««^ros  to  have  had  its  beginning 
in  the  age  of  stone,  and  extended  through  the  age  of 
bronM.  If  it  reached  the  age  of  iron,  it  was  when 
the  last  laver  wa<(  forminsr.  Piiiorini  regards  unfa- 
vorably the  opinion  that  the  basins  surrounding  the 
terniinares  were  sysieiua  lie  ally  fed  by  streams  of 
wa;«rr. 

—  WL'^ver  studied  the  Tunis  department  of  our 
ceLtmnial  exhibition,  saw  a  large,  thick  plank,  whose 
UH'ler  surface  was  ihi<^kly  set  with  teoth  of  chipped 
f\]:.\.  Tlils  was  the  tnWluin  ^a  Latin  wonl,  meaning 
a  i}.r*-?L;n:;-sie*l::e.  whence  the  word  "tribulation*). 
We  ar*:  :.''••  surj»r:se«l  :••  see  tiiis  old  threshing-sledge 
i:i  us-  jTi  lion hem  Africa.  Indeed,  it  is  one  of  the 
fieiizhtfu]  cases  of  -un  ival  ihat  so  ofien  spring  upon 
US.  Mr.  I>ori  D:'k\'»t  ha*  written  a  chapter  on  this 
imj.;eHiv:it  livll.  *•..'-.  'i/itftrop.  Lijnn,  ii.  To  in  which 
he  ■  ^>\  only  .lev:ril.e*  on*-  minutely,  but  'luotes  th»^ 
wr:t;:.£S  of  iiumero--.s  *:Ar\;  writer*  on  the  subject. 

—  Ti.r  Koyal  *'x-ie!y  of  New  .South  Wales  offers  its 
iu^\a\  an  J  a  money-pri/e  forth*-  lies: -.omnuin  icat  ion 

pro-.  :<3rd  i-  Kk:  '►f  suflicien!  merit  coii  tain  ins:  the  re- 
sult* of  ■•ri^ina!  p-search  Cir  observation  upr«n  e.ich  of 
ih-  foj  ow::,«-  subjects.  \'.  To  l«e  *ent  in  not  later 
than  Sept.  :>.».  1S>4:  Ori^rin  ai.-i  n;-"]*-  of  occurrence  of 
'..'o-d-V-^-^irir;;  vi-:i.»  .ind  of  the  a'»sr>?ia!»'d  minerals,  the 
^oc:•'V•'*  meitl  an-J  twenly-tiv»:  p/un-.l-:  Iiitluenoe  of 
the  A  .siralian  •::::r.;it»'  in  pr-Jncii.g  m-tlifioations  of 
d;*->is-*.  tiie  S'K-iev.'*  uie-Ia!  ar.d  twenty-five  {lounds: 
TL»:  \:,iii-*'r\±  frcj'.iar  :■>  Aistralia.  the  5i><"iety's 
me<ia]  ^nd  tw»r:.:y-fiv-  j-.-.jn-is:  The  water-supply  in 
the  int^i'-r  of  Xew  S'Uth  Wale*,  the  i'-^inty's  medal 
and  tweiity-fivtr  |-ju:.iis.  ::-.  T"  l:»e  *'rnt  in  n«»t  l.uor 
t h a n  M ay  J .  I  >^5 :  A : . .» torn  y  :* : .  d  1 1  f  —  h i st or>-  of  Ei  -h id- 
na  anii  Piatypu'^.  the  sx-iety's  meiial  and  twonty-tive 
pounds:  A'iatoir.y  and  life-history  of  Moll:isc.i  jvcul- 
iar  to  Australia,  the  society's  medal  and  twenty-five 
pounds:  The  chtrmical  composition  of  the  products 


from  the  so-called  kerosene  shale  of  New  South  Wa!«^ 
the  society*s  medal  and  twenty-fiye  pounds.  3^.  To  be 
sent  in  not  later  than  May  1,  1S86:  The  chemistry 
of  the  Australian  gums  and  resins,  the  society's medil 
and  twenty-five  pounds.  The  competition  is  in  no 
way  confined  to  members  of  the  society,  nor  to  resi- 
dents in  Australia.  The  communication,  to  be  suc- 
cessful, must  be  either  wholly  or  in  part  the  result  of 
original  obser\-ation  or  researcli  on  the  part  of  the 
contributor.  No  award  will  be  made  for  a  mere  com- 
pilation, however  meritorious  in  its  way. 

—  M.  Gnines  has  published  in  La  metallurgie  the 
result  of  a  year's  rrsearches  on  the  oxidizability  of 
iron  and  steel  under  the  influence  of  moist  air,  fresh, 
sea,  and  acidulated  water.  The  numerous  results  are 
in  the  highest  degree  instmctive.  We  can  only  sute 
that  iron  is  dissolved  rapidly  by  sea-water,  cast-iron 
losing  about  half  as  much  as  steel,  and  that  ttpiegtl- 
eiscn  is  the  most  powerfully  acted  on  by  sea- water. 

—  A  circular  has  been  issued  by  a  committee  of  the 
Mechanical  science  section  of  the  American  associa- 
tion, urging  all  engineers  and  others  interested  to 
make  the  meeting  of  the  section  at  Pliiladdphia  a 
notable  one. 

—  The  programme  of  observations  of  the  small 
planets  Victoria  and  Sappho  in  18S2,  for  determina- 
tion of  the  solar  parallax,  drawn  up  by  Dr.  David 
Gill,  her  Majesty's  astronomer  at  the  Cape  of  Good 
Hope,  appears  to  have  met  with  general  favor  at  the 
hands  of  astronomers  in  different  parts  of  the  world. 
Tlie  latest  contribution  of  observations  is  a  series 
publishe<l  in  No.  2574  of  the  AtttronomiMcfte  nach- 
richtin  {band  108).  made  by  Professor  Kurt  Bohlin 
at  the  obser%-atv«ry  at  Upsala.  The  observations  were 
begun  early  in  August.  1SS*2,  and  continued  for  some- 
what more  than  two  months. 

—  Every  member  of  the  group  of  small  planets  dis- 
covore<i  up  to  the  pn'sent  time  has  now  a  name:  Na 
!*;-».  disoovonnl  by  Borelly  at  Marseilles,  May  11, 
ISS:^  having  received  the  name  Asterope.  The  ele- 
ment's ,.f  the  orbit  of  No.  S.'^iS,  Carolina,  have  been 
determined  by  Professor  Frisby. 

—  l)r.  Finsoh's  aoooiint  of  the  anthro|>fdogy  of  the 
South-Sea  Islands  has  nist  been  publishe<l  by  Asher 
of  IWrlin.  Dr.  Finsch  secured  no  less  than  a  hun- 
dred and  s:x:y-foiir  easts  of  the  faces  of  the  inhab- 
itants fn^n  sixty-*^:ii-  »iitTerenl  islands:  so  his  facts 
will  nnt  n^>t  or.  individual  observ.ition  alone.  These 
easts  lia\e  Kvn  on  view  ai  the  Berlin  * Panoplicum." 

—  The  u<r  of  the  dyT:am^v-ilectric  machine  for  the 
\en:;:.i:ior.  .f  nv:ne>  is  n^s-rted  from  Saxony.  At 
:lie  i  arola  pits.  M'^>sr>.  >ienu'ns  and  Halske,  the 
Gern.av.  *'.«  v-:rio;a:>.  J.avo  inaugurated  the  system. 
At  the  pi:  bar.k  a  ilynaTno  is  stationed,  which  is 
eouplt^l  u;^  b>  -l..tt:::ji:  w::h  :':.e  mgine.  Hy  means 
of  copiH^r  iNM.vluoi.^'s.  this  machine  is  connected  with 
anoTher  dyin:v..\  two  tl:.^".:s,v.;d  five  hundred  feet 
away  i:\  the  iKpths  .t  tl;.  nv.:>;.  This  latter  is  con- 
nroieii  with  a  iv.A\i:fii;  oer.tr: fvigal  fan.  The  cost  of 
working:  these  ooiubir.e\l  m.ic Lines  is  six  shillings  and 
threepi'v.vv  ^vr  d.iy.  ^^  l^.ioh  n^eans  thieeivnce  forewiy 
million  c:;l'io  fet*;  of  air  deli vere»l. 
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COMMENT  AND  CRITICISM. 

TiLiVKLLEits  lu  the  west  during  the  past  few 
^  years  will  surely  have  met  the  statement  that 
the  raiixfull  of  the  dry  ret^on  beyond  the  Mis* 
sissippi  ia  iucrensing.  Many  westi«ni  settlers 
'  express  the  hasty  concluaion  that  the  ehaoge  is 
a  steadily  progressing  ane<^  and  la  duo  to  the 
cultivation  of  the  gmnud ;  and  the  more  ven- 
turesome theorists  explain  the  increaso  as  an 
i'ifeet  of  the  better  i*qna!izatioa  of  electric  con- 
ditions of  the  aliiiosphere,  as  allowed  hy  the 
I  laying  of  iron  rails  and  the  stretching  of  ii^on 
wires  across  the  plains.  The  natural  e^rteusion 
of  these  theories  pictures  the  plains  in  the  near 
Aittire  redeemetl  from  their  present  noprofitable 
drj'ness  by  persistent  occupation.  It  is  well 
to  set  these  unwarrantable  fan<'ics  face  to  face 
with  the  matter-of-fact  statistics  lately  pub- 
lished l>y  the  signal-service  ;  for,  whatever  the 
doubtful  possibilitiet*  of  man's  power  may  be, 
the  connection  ol"  such  small  arlificial  changes 
with  variation  of  rainfall  in  the  relation  of 
cause  and  effect  is  in  the  Inst  degree  questiona- 
ble* lliere  is  not  the  least  reason  to  think  that 
the  W^ime  of  the  winds  and  rain  can  be  per- 
mnnentty  affected  so  easily,  or  that  any  pix)- 
gressive  change  is  going  on  so  rapidly  as  to 
make  itself  felt  in  a  decade  of  vcnrs. 


As  to  the  fact  of  variation  in  rainfall  from 
)ear  to^ear,  there  is,  of  course,  no  question  : 
this  is  a  most  ordinary  condition,  especinlly  in 
regions  of  moile rate  precipitation,  where  a  good 
wharc  of  tlie  anriuid  fall  may  be  gathered  from 
la  singlo  storm.  But,  beyond  this,  the  tables 
lately  published  show  certain  %vide-spread  va- 
riations of  importauce,  Signal-servicnj  note 
no.  vii,,  prepared  by  Mr.  H.  A.  Iln^.en,  dis- 
\  rtisses  the  variation  of  rainfall  west  of  the  Mi«- 
^\  Uiver.  a^  sliown  in  the  records  of  nearly 
Btatioiis  IVom  1871  to  1882  inclusive, 


with  the  conclusion  that  *'  many  more  years  of 
observation  will  be  needed,  as  well  as  many 
additional  stations,  ,  ,  ,  before  any  secular 
variation  can  be  fully  established.*'  The  tables 
show  irregularities  in  the  amount  of  rain 
roughly  conformable  over  large  areas.  From 
1871  to  187*)  there  was  a  general  deficiency; 
about  187.7,  1870,  1877,  there  Mas  corre- 
s^xinding  exeess;  1878  or  187'J  was  notably 
dry  again;  and  from  then  to  1882  there  was  a 
general  increase,  but  not  above  the  previous 
maximum.  It  is  therefore  now  altogether  pre- 
mature to  regard  the  vanation  of  rainfall  as 
any  thing  but  what  may  be,  in  the  present  con- 
dition of  meteorology,  properly  termed  ^  acci- 
dental ;'  that  is,  due  to  subonlinate  causes  not 
yel  determined,  and  not  to  any  progressively 
increasing  factor,  like  taUivation  or  rail-laying. 


*  *  This  brings  them  dangerously  near  the 
American  category  of  *  dead  lieads ;  *  but,  lest 
they  should  incur  the  additional  reproach  of 
being  •  free  lynchers, *  they  will  be  allowed  to 
pay  a  sum  not  exceeding  two  sijillings  for  a 
*  square  meal/  '*  This,  from  the  comments  of 
the  London  Times  on  the  great  American  or 
Canadian  promised  hospitality  to  the  British 
association,  ouits  approaching  visit  to  Mon- 
treal, has  reference  to  the  alluring  pictures 
held  up  of  the  trip  west  on  the  Canadian  Pa- 
cific railroad.  *  Allowed  to  paf  two  shillings ' 
—  what  a  favor !  —  for  a  meal  in  a  crowded 
saloon  of  a  crowded  steamer,  first  table,  second 
table,  third  table,  as  the  promptness  and  skill  of 
the  traveller  in  *  jumping'  a  chair  may  justiJ^*, 
'  For  a  square  meal '  in  a  tent,  two  hundred 
miles  from  the  nearest  cow,  how  gladly  the 
easy-going  English  traveller  will  pay  hia  two 
shillings,  —  money  which  would  bring  a  cup, 
a  saucer,  a  plate,  a  knife,  a  fork,  in  Kughmd, 
but  in  Canada's  backwoods  restaurant  may 
only  secure  a  saucer.  How  happy  our  English 
cousin  with  a  saucer ^  and  a  blushing  rustic  be- 
fore him  to  inform  him  that  there  is 
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perhaps,  to  (ill  it,  but  no  Ik*ci-,  no  milk,  no  good 
water,  only  bad  tea  and  bad  cotTce !  A  few 
days  of  such  living,  a  glance  into  a  '  uitiskeag/ 
a  ride  over  the  streets  of  Winnipeg,  and  how 
mistaken  will  appear  the  managers  of  the  as- 
sociation in  planning  an  American  meeting ! 

The  visits  of  foreign  astronomers  to  obser- 
vatories on  American  soil  liave  of  late  years 
been  very  frequent;  and  it  is  not,  perhaps, 
too  much  to  say  that  the  impressions  they 
have  carried  away  have  in  the  main  been  of  a 
pleasantly  favorable  and  in  some  instances  of 
even  a  surprising  character.  Occasionally  they 
have  made  free  to  express  themselves  with 
regard  to  the  somewhat  rapid  development  of, 
and  the  future  outlook  for,  their  science  in  this 
country;  but  only  infrequently  have  their 
opinions  and  criticisms  been  placed  on  [Kjrma- 
nent  record.  During  the  latter  part  of  the 
summer  of  1883,  Dr.  Kalph  C'opeland,  astron- 
omer to  the  P^arl  of  C'rawfoitl  and  Balcarres, 
and  editor  of  the  lately  discontinued  journal 
Copernicus,  passed  through  the  United  iStates, 
and  visited  a  goodly  number  of  the  more  active 
observatories,  among  them  those  at  Cambridge, 
Washington,  Princeton,  Albany,  and  Clinton. 
Ilis  general  impressions,  as  he  modestly  styles 
them,  are  far  from  uninteresting;  and,  while 
there  is  much  that  has  been  suggested  before, 
American  astronomy  has  not  yet  advanced  to 
a  stage  where  no  oi)portunity  offers  for  advan- 
tage from  such  suggestions. 

The  decision  of  our  treasury  department, 
by  which  fine  weights,  such  as  are  necessarily 
used  by  every  ciiemist,  are  for  customs  pur- 
l)Oses  not  to  be  regarded  as  "  philosophical 
apparatus,'  but  as  articles  worked  in  metal, 
is  as  plain  a  violation  of  the  si)irit  of  the  law 
as  could  well  be  imagined.  A  similar  case 
presented  itself  a  few  years  ago,  when  a  college 
imported  bottles  for  use  in  the  chemical  labo- 
ratory. There  was  no  doubt  about  the  fact 
that  the  bottles  were  to  be  used  for  purely 
scientific  purposes.  They  were  without  ques- 
tion ^  philosophical  apparatus  '  in  the  sense  in 
which  that  expression   is  used    in   the   tariff 


law; 'and  3-et  the  secretarj'  decided  that 
bottles  were  to  be  classed  as  bottles,  and 
as  *  philosophical  apparatus ; '  and  the  col 
had  to  pay  duty  on  them  to  the  extent  of  ( 
per  cent  ad  valorem.  If  the  law,  as  it  sta 
has  any  object,  that  object  is,  by  relie 
educational  institutions  from  certain  burd 
to  encourage  the  spread  of  knowledge.  ''W 
out  this  object,  tlic  law  is  meaningless. 
what  right,  then,  does  the  secretary  of 
treasury  decide  that  educational  institui 
shall  not  have  the  benefit  of  the  law  ? 


The  child,  seeing  for  the  first  time  the  e 
ing  star,  exclaims, '  O  mamma  !  God  has  d 
a  star.'  How  should  this  wondering  adn 
tion  of  the  novelties  to  the  opening  mine 
received  ?  The  parent  has  seen  many  a  i 
has  possibly  a  great  objection  to  stars  from 
ing  obliged  to  watch  them  for  hours.  ^ 
morning  the  (rhild  may  rush  in  with  open  e 
and  demand  the  mother's  sympathy,  in  its 
citement  over  a  pi^^^sing  wagon  heavily  loa< 
and  drawn  by  six  horses';  or  at  the  qu 
humanism  of  the  organ-grinder's  compai 
at  the  street-corner.  These,  again,  are  fam 
experiences  to  the  mother,  and  of  themsc 
would  only  call  forth  a  moan  at  the  ninib 
of  the  wheels  or  at  the  squeaking  of  the  pi 
The  child  feels  hurt  if  sent  away  with  on 
'  Yes,  dcnr.'  or  *  Run  along,'  and  next  1 
wonders  to  ilsrlf.  and  another  lime  not  at 
To  the  teacher  :in<l  to  the  editor  rushes 
])oy  of  all  uges.  and  with  trembling  voice 
nounces  thai  'the  thickness  of  a  mercury -c 
on  a  glass  plate  is  constant,*  and  suggest 
adoption  as  a  standard  of  length,  or  thj 
rotating  wheel  resists  a  change  in  the  pi 
ol^  its  rotation.  an<l  innne<liately  builds  u 
his  experiment  a  perpetual  motion,  or  thai 
has  found  some  relation  Ix'tween  the  phya 
constants  of  a  few  l)odies,  and  warps  the  otl 
to  lit  some  preconceived  theory.  How 
all  this  enthu.-^iasni  to  be  met?  With 
child,  it  is  the  evidenei'  oi*  an  active  intcU 
and  gives  promise  for  the  future,  and  ma> 
enjoyed  with  it  ;  with  the  boy  of  tender  a 
there  is  no  harm  in  pointing  out  that  he 


ApJiii.  IS,  1884.] 


SCIENCE. 


473 


come  on  Ibe  stage  at  a  comparatively  laU 
period  in  the  worUrs  aetivity«  and  that  it 
would  be  well  to  fuquire,  before  bomiding  with 
joy  at  his  new  ix)ssession,  whether  it  may  not 
be  an  old  one  in  the  world's  stock  of  knowl- 
edge, or  even  vahioless ;  but  for  the  old  boy, 
the  incorrigible  old  boy.  who  is  constantly  | ♦op- 
ping  up  with  his  theory  of  comets,  Ids  theory 
of  the  gyroscope,  or  hfs  very  important  meas- 
urements of  the  thickness  of  a  mercnry*drop, 
what  can  be  done?  His  questions  and  talk 
may  show  evidences  of  an  active  mind,  but  of  u 
mind  working  within  a  Chinese  wall  of  sell-suf- 
ficiency, lie  feels  intensely  indignant  when 
told  to  examine  the  records,  and  compart?  his 
work  with  that  of  others.  Me  is  only  working 
as  every  philosopher  formerly  worked,  within 
himself;  but  at  this  age  he  is — a  bore. 


LETTERS   TO   THE  EDITOR, 

•#♦  Cb#TW«poiiif#9«£f  are  requeitUd  to  be  a»  hri*/  a«  po§Hhlt. 
Th»  wriUf**  nam*  in  in  alt  cane*  rtquirtd  om  proof  fj/  Qood  faith. 

Tbe  use  of  the  method  of  rates  in  matbemat- 
ical  teaobiag. 
Ij*  Science  (or  Marrh  2^^,  Professor  Wood,  referHng 
to  the  rncthcxi  »>f  rates  ^avs,  ''There  is  the  same  diffl- 
Qttlty  III  tlio  ftindmuenLikl  conception  as  In  the  in lin- 
ttcsinml  methtMl :  **  and  Im  rppresent*  »  student  as 
iikh)g  th«  f|ue*iion8,  •'  *  In  a  mAthematically  |>t»rfect 
t3ii};ine,  docs  the  piston  stop  at  the  end  of  thtr  stroke? ' 
*  Does  It  retnain  fit  rest  at  auy  lime  ?  *  *  How  can  it 
reverse  its  mollon»  if  it  doe*  not  stop  ?  *  *  How  CAa 
it  ci^si^f*  Koinir  in  one  direction,  and  raove  in  the 
opposite  direction,  »*  i'i>  ■»  *?topping  between  tlie  two 
motions  ?'  '*     Till  .  if  it  exists,  must  be  met 

in  th«.'  teaching  "'  n  s.  and  may  tlierefore  be 

discussed  apnrt  frum  tlie  «|Ut!stlon  wln-thcr  it  be  ad- 
visable  to  fnuml  the  differential  4!aIcuUii*  upon  the 
conception  of  velocity.  The  form  of  tlie  queslloiis 
which  Professor  Wood  puts  into  the  mouth  of  the 
student  somewiiat  puzzles  me^  I  can  but  suppose 
that  Professor  WfKMl  answers  •  Yes'  to  tlie  first  rjues- 
tion  ;  but,  in  that  case,  how  can  Uie  student  usk  the 
tbinl  or  fourth  question  ?  Tlie  tliflicully  must  lie  in 
the  answer  to  the  second  quesUoru  *  Do«3s  it  remain 
at  rent  at  any  lime?'  It  would  not  be  safe  to  an- 
swer  thi;<  c|uostioii  at  ail  in  llii^  form^  because  it 
Inilicates  a  eoufusion  of  mind  in  the  use  of  the  word 
^  time/  *  At  any  time '  might  mean  *  at  any  instant;* 
but  the  n»e  of  the  word  'remain'  shows  that  the 
student  probably  mvaiit  *  remain  at  rest/or  any  time ;  * 
that  is,  for  any  interval  of  time.  To  the  question 
|hn=^  -  '  '  -  -  su  safely  answer,  *  No/  But 
|v  I  tlint  the  piston  does  stop  at 

«  CM    L  ,       irn'Iy*  *  the  end  of  the  stroke/ 

the  jitudent  lias  no  occasiun  to  ask  th«  tliird  or  fourth 
quesitlon.  Of  course,  a  student  may  be  easily  puzzled 
by  the  mctaphysleaJ  su  Inter  ies  and  sophistries  by 
which  A  certain  school  ot  pliilosophy  persuaded  itself 
that  motion  wa-*  impos»tblo;  but,  left  to  himself,  he 
hju  no  more  difficuhy  in  appreciating  the  difForence 


lietween  an  'instant'  and  an  interval*  of  time 
than  he  has  in  distinguishing  between  a  point  and  a 
line  in  jreoraetry. 

Farther  on  in  his  letter.  Professor  Wood  asks, 
*  Does  change  in  the  rate  of  motion  take  [dace  at  an 
instant,  or  durimj  an  instant  ? '  It  seems  to  me  that 
if  he  will  dispense  with  the  colloquial  use  of  the 
word  *  Instant  *  for  a  small  interval  of  time,  and  sub- 
stitute *  during  an  intjcrval/  the  so-called  difficulty 
will  disappear.  Do  his  students  ever  ask  wliether  tbe 
positive  and  negative  parts  of  the  axis  of  x  are  sepa- 
rated by  a  point,  or  by  a  space  ? 

Wm.  Woolsly  Johksok. 

ADDttpcitl*,  April  5. 

Paleozoic  high  tides. 

Your  reviewer  of  the  CeoffynphUches  jahrbuch^  re- 
ferred to  by  Professor  Newberry  in  Science  (No.  61, 
p,  402),  was  led,  by  the  evidence  given  in  brief  below, 
to  the  conchislon  that  tides  higher  than  those  now 
observed,  produced  in  tho  way  explained  by  G.  H. 
Darwin  and  illustrated  liy  liall,  liad  occurred  within 
paleozoic  time.  It  was  not,  iiowever^  his  intention 
to  accept  tht?  gigantic  tides  described  by  Ball,  but 
simply  tide^  nifjuifhantii/  stronger  Uiau  those  of  the 
pres«nt  tijue;  for  these  seem  not  only  warranted,  but 
required,  by  the  spread  of  paleozoic  strata* 

Soundings  ami  dredgings,  as  summarized,  for  exam- 
ple, in  the  Lllhohf/ie  du  foml  des  mer»,  by  Deles^e. 
prove  that  the  coarsrr  land -de  rived  seilimetits,  such 
as  form  conglomerates  and  sandstones,  are  detwsited 
within  a  moderate  distance  of  their  origin,  excepting 
in  narrow  tiile^ways,  such  as  the  English  <  ^haimel, 
where  tliey  stretch  out  farther;  elsewhere,  pebbles 
esf»ecially  fall  within  a  very  narrow  fringe  alongshore. 
The  paleozoic  strata  of  the  eastern  United  Slates  give 
ample  evidence  of  submarine  transportation  of  land- 
denved  sediments  certainly  three  hundred  miles  from 
their  source,  of  sands  at  least  half  this  disttince,  and 
of  clean  aatids  with  pebbles  certainly  a  hundred 
miles:  and  this  when  measuring  only  from  the  pres- 
ent south-western  margin  of  the  Cambrian  strata. 
In  this  rej^ard,  the  Medina,  Oriskany,  and  carbonif- 
erous sandstones  and  conglomerates,  whicii  overlie 
calcareous  or  shaly  strata,  from  which  their  siliceous 
elements  could  not  have  been  <Jerived,  ^ive  very  much 
stronger  evidence  than  that  obtained  from  thu  Pots- 
dam sandstone,  which  was  formed  during  the  advance 
of  the  sea  over  an  old  land*aurface,  whose  local  waste 
may  have  formed  this  basal  deposit  close  along  shore. 
I  must  consequently  persist  in  believing  that  the 
spread  of  pebbleij  and  sand  over  tbe  old  sea-floor  diu*- 
ing  the  above-named  eix)chs  implies  a  greater  trans- 
port! ng-force  than  is  now  known  in  the  modem 
oci^ans. 

The  Jurassic  sandsbjnes  of  the  Colorado  plateau 
were,  according  to  Capt.  Dutton,  deposited  with  very 
little  shaly  admixture  over  an  area  of  thirty-five  thou- 
sand square  miles.  A  liberal  estimate  of  the  Bay  of 
Fundy  gives  it  under  four  thousand  square  miles,  and 
iU  deposits  are  rather  muddy  than  sandy;  that  is, 
muds  such  ai  were  washed  out  of  the  old  Jurassic 
basin  are  allowed  to  .iccumulate  in  the  Bay  of  Fundy, 
Whether  the  tides  were  much  stronger  In  Jurassic 
time  than  now,  i^  perhaps  an  oy>en  question;  but  that 
marine  transportation  was  then  stronger  seems,  at 
least  from  this  example,  very  probable. 

In  looking  for  a  cause  of  former  greater  jictivity  In 
tlie  ocean,  wo  find  it  only  in  the  possible  variation  of 
the  tides  and  currents,  unless  recourse  be  had  to  the 
older  cataclysmic  theories.  Increase  in  the  velocity 
of  currents  neetis  stronger  dlflierences  \>elween  polar 
and  equatorial  temperatures,  or  an  advantageous  con- 
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flgiiraiioii  of  Khorost.  Our  paleuzoic  ocean  wax  too 
broad  to  hurry  its  currents  by  crowding  tbcni.  Tliere 
is  no  prol)ability  tliat  ditTcrenccs  of  ocean  tempera- 
ture in  the  just  liave  been  i;reat  onougli  seriously  to 
increase  tlie  currents;  and  the  little  that  is  known 
of  past  aerial  temperatures  Is  not  enou«;h  to  insure 
Ht^M'|H»r  barometric  gradients  for  stronger  winds.  As' 
to  tin;  velocity  of  the  wiiuN  being  proi>ortiona]  to  the 
rotation  or  size  of  tlietr  planet,  1  must  venture  to 
differ  from  Mr.  Darwin  (A'a/iire,  xxv.  1882,  2V\):  for 
barometric  gradients  wouhl  be  8tecp(*r  on  a  i>niaU 
planet  than  ou  a  large  one;  and  the  deflecting  force, 
coming  from  the  planet's  rotation,  depends,  not  on 
its  size,  but  on  its  angular  vehicity.  Mon'over,  this 
foroe  does  not  siguilirantly  affect  the  wind's  velocity, 
but  only  its  din'ciit>n;  and  if  the  earth  turned  faster, 
as  it  may  li:iv(>  formerly,  tlie  course  of  thi>  trade 
winds  would  be  y/if^/mn/ (made  more  oblique  to  tlie 
meridians),  but  their  veh>eity  would  not  be  materially 
changed,  as  has  been  shown  by  Kerrel.  It  d«)es  not, 
therefoiv.  seem  saf<'  to  count  on  stronger  ocean-cur- 
rents in  the  past,  until  it  can  be  shown  that  the  dif- 
fereniH*  Wtween  pi>lar  and  equatorial  temperatui-cs 
was  formerly  gn*aler  tlian  it  now  i-i. 

But  with  tides  the  case  is  iliffereni.  Tliere  has 
been  found  a  meehanism  by  which  the  tides  have  ile- 
creased  automatically  from  a  former  greater  strength, 
and  I  feel  that  such  a  contribution  to  former  greater 
activity  in  the  tavan  is  to  be  welcomed  in  physical 
gtHilogy,  It  is  not  a  quest  ion  of  six  hundred  foot 
tide*,  by  whose  (h'vaMaiins;  strength  Mr.  Ball  Inis 
weakened  his  argument,  but  of  p.ileozoic  marine 
transportation  along  the  ojhmi  shore-*  of  the  ocean,  of 
greater  force  than  is  now  found;  and  to  thi<^  end  the 
old  tides  pnmiise  effective  aid.  W.  M.  Davis. 

I'aiubriiii^',  April  '». 

Transmission  of   long  or  inaudible  sound- 
waves. 

A  simple  metliod  of  testing  whether  the  atmos- 
,  pheric  wave  ;whi«'h.  it  i-*  elaiiued.  passed  anunul  the 
earth  in  li"*s  than  ihiriy-six  hMir*'  bail  its  orl:;in  at. 
and  wa^  d;;e  i.>  an  expl.»si.in  »f.  the  voli-ano  Krakatoa, 
woul.l  be  lo  exan:i!ie  the  previous  rie.>r.l<  i»f  the  >elt- 
rcvvril.i;.;  iti<trum»'n:s  i  «r  il:."»^e  par:i.Milar  ;:in«-4  at 
wh:o!i  tin'  ^\a^es  ciusi-l  by  ih-.'  txp'.i-^i  »n<  »•!  *«mie 
oi  lilt*  lar;:or  p.'wdcr-mi:ie*  woiil-l  reach  a  ::ive:i 
hva:i:y. 

rii.i:  exi'lo-iivi*  I'f  thi'i  k'n-l  »-.i;i<e  d:>r':rlMii'"f'S- 
wliiv-!i  a--'"  nude  niiryfe^'  w.rli-  -.i:  ih»*  aid  ».•:  any 
d' !iv-a:e  ::iN*ni:ni':i!-  a".  i.""k  ■.::■-  ni  i:iy  n.:!"<  fr.-'ni 
l\.K-  y'.K^'c  .»:  'lNa>:-':-  :s  a  \\e"'.-k:i.">w;:  :.w:.  ^. 

Tornado  in  western  North  Carolina. 

l^:-.  r  ;i'^.'.  iv.  >[a:vi;  .'.  a-  ■■::  :;..  i-.M..  a  :  iiiaili' 
pa*M%l  •.':;:•  •■•.^:.  '  •:i;.»v.'.o:  r.i:.tA:M  i::  \  Ir-.Ie;.-*-  '.i:.- 
tii's.  I'xro::  l.:.^  i::  a  d.io  eas:  ^  ::—  i -r  :  a..--,-\ -rive 
v.iic'"*. 

r'.-.'  i";-^:  ■.!»*■■.■■  i-:  .i  -i^T::*.'"..'.  ■  ^:  rv;  ;<  :wi 
»f..'.c*  :.'.'.'.'..: \  -'.  .••"."  V.  •  H-  ,^'  ;':;,.  :  a:.  :"  >V-.\ -i^:-.. 
\\\'' '.-,:..'•*'  \'  :::',  :  .  i:\  i  ^-.i"' ■■:  U  vn-^-'- K.  :.:-.  v\  i:U"!i 
•,>  !v\  \ :  :■'.  ''"o  •  :'. .■  ^^ ■.'*:.  V  \  t'./.-  :.  \r-  ■*'''..  \\"\ 
:»  »  vi  -:■!  •  v;.::r'  I.:"  :  "  :.  :.  — :!:.  ■■■.••  i:  •::  a  f-w 
d\.  ,:>.''  *:  : :'..  ■:  ^^i^*.  ::..•  ''.'::  "  <  ■  ::'..-".v- <•.  No 
e%  ^io:.v'r'  .•:  .1  :  -..»-%  ::.  :  .  -a  i^  ^  r-.  r  i  •.::.:..  \\  .:\\- 
i:.  :".rx\  -f  '.::.:>«':  a  :•-•.  .  :  N  ■» '  :..  '.^ ".  v':-.. '.  ■■■\  e\t'r. 
\\.»^  V  ".ly  :.  a  '.y.-.-.e-:  a-e.L  l".  "...e  :  v..  a*  :  'a>:  c: 
i;,  '.'..^'  :    'ar\  ::.  :.  ■:.  \*  a*   !if.'..;    ;  a-:  :   >-'7.ij::.- 

A  \x:..   c\::".  :^-:    ;:.  :  >-  ■•  ti    ".      --:   :•  .  -  \*.-  ■   :el 

S.kit.  >".wy  :..  \ .  ,;  -..*.:.  rvaJ..  :.^  :'.-  •  *'  ■  -»  •••• 
>:or:::.  T:.^  ^"..»y  ^  a.l  L**  ..  ..:>.»./  «..•::;  \»;::.: 
*  ""'k'h.  sL.;'':*:^  !<.    sc -*.L-Wf*T.      Js.'. ;?ral  >. r-^or-^  v\;:- 


nessed  the  meeting  of  the  rapidly  moving  cloi 
from  the  south-west  with  the  hail-cloud;  al^ 
formation  of  the  descending  tornado-cloud.  Bel 
it  reached  the  earth,  i>ortions  l>ecame  detached,: 
descendinl  to  the  eartli.  afterwards  united,  and  mo 
forward  unbroken.  While  passing  thn>ugh  Kewi 
the  fonn  of  the  cloud  was  that  of  an  hourglass, 
lower  end  considerably  retarde<l,  the  middle  pon 
waving.  Immeiliately  east  of  tliu  town  there  i 
valley;  and.  when  the  cloud  passed  over  it,  it  becj 
erect  and  f  unnel-shai>ed.  The  surface  of  the  coui 
over  which  the  storm  passed  is  i|uitc  diversii 
Valleys  nearly  in  the  direction  of  the  storm's  { 
were  able  to  deflect  its  course  slightly.  The  higl 
iM>ints  bhowed  evidence  of  greatest  force,  tho 
fre<iuently  the  trees  were  felled  in  the  lowest  pari 
the  valleys. 

The  aher-wind  was  but  slight.  Several  hoi 
were  lifteil  from  the  lower  floor  and  carried  an 
leaving  the  occupants  unhurt,  and  not  blown  aJ 
by  an  after- wind. 

The  left  >ide  of  the  track  is  quite  sharply  defii 
while  the  right  extends  to  a  much  greater  distai 
and  gradually  all  trace  disapi)ear8.  Tlie  width  of 
I  Kith  is  from  five  hundred  yartis  to  a  mile,  Iho 
the  mortf  de>tructive  part  is  from  a  hundred 
fifty  to  tiv«'  hunilred  yartis. 

The  damaiie  to  houses,  bams,  timber,  and  fenc 
was  very  ureal :  nothing  being  able  to  withstand 
force  of  the  ^t^^rm  except  the  small  trees. 

J.  W.  Gc 

l'iuviTi«iiy  «if  N«>itli  I'aroliua. 
April '». 

Osteology  of  the  cormorant. 

If  Dr.  Gill  had  read  the  literature  on  the  cormo] 
lH*fore  writing  ti>  Srienrr,  he  would  have  learned  i 
I  was  f  olio  win  >;  Selenka.  and  that  my  reference 
all-suflicient  for  the  purpose;  namely,  a  reference 
previous  tiguri.'.  Dr.  Gill  might  as  easily  have  refe: 
the  c-immiltee  to  the  other  references  found  in  Cj 
ainl  Engelmann's  JiihUt,ti,*r,i  Z"fjl'\/icn,  Those  in 
ested  in  the  ^ulijoct  will  tind  my  la^t  roniarks  on 
pi'iiit  in  dispute  in  the  Auk  for  April. 

J.  Amokv  Jeffr 


Thr'  r'Mna:ks  nf  Dr.  Gi!!.  which  are  contained  in 
le::.r!'  *»••;.••.  Ni>.  01.  ha\e  ju>:  lit*en  read  by 
A*  "':e  .•:  :i.e  p-r-i«i>  d^siciM'ed  by  your  corresfK 
en:.  i--m:*  ni.-  :.i  ::.a:;!\  him  lor  the  information 
ha^  ^  ■  t:::ve:y  :v:A'  rexi. 

.V  ■-•  r:  i'.:.  iTr.. •■.;:'.*  .'f  rtprrhension  always  attac 
:.  .i  'a'-.Tr  r  :::  a:  y  r:-!.i  -f  science  if  h»'  i>  f«iund 
:  ^  ■;■••  :I;  •r.^';S-  '.•■  ao-',.:  i::i:evi  w::h  the  literature  of 
^i:i';«c:.  r..>  ir:^..:-  is  weil  d*-5«rrv»-d,  partioulj 
;i  !;  ^  ,  »:  '\  ;>•:•  »xis:s  iVr  <-.:cii  igni-raiioe.  ' 
!a:..:  :.i.:-  ::>■  i  1  \  l*r.  •»:;■.  :!;  i  !s  Ivtirr  seeni>  to  li 
w.:ii  i;  :..  -  i-  .  i:^  ;  a::  i.  :::  <:::;;  *■  JLi^tice  to  niys 
I  :".  •:.  :'.  r.  a  :  ■»  .\  ■  :<  are  d-  ruar.iri!  in'Ui  me  in 
^«."  :■  •.-.  I-  :v;.  :::-:  •  ivr  :.*>■:;  thf^  'Osteology 
•.'.••v-  r-  -.••."  '  .-.  .  I  :  :>:::'.  ::iy<ii:d  that  the  occ 
•.a.  ?:>  ;  ■  >  .»  .  i  i '.  ;.  Vr  :«.■>*  r  » »wer..  in  his  *  Ai 
.:•.-.;.  :'  \ .  -:-.  -^  >.'  i .  a:  .v  i*  •.;;;ivAleni  to  slat 
;'.  t'  i\".  '...'\'  ■.  n  !►>  ;:•  ■•rr'*»i!  y  !\v.'wn  ">>  anatomi 
r..  :  •  i:  -^  ■■  ;•-  :  :  A.  i  .  i.  ■•  a:  '.he  :;me  that  I 
a:..;  .  \*  »h  :.  ■  ■..  .  .  i  I  a-,  i.-i  y  suied  in  it  my 
:■-  "V  ;■     :    .    •:=.:.-<    ;  :'.      •  :.-  :r.  .^aestion. 

A:  •'..-.   :  V.     ••■•■  >•.■■•  i  :h:s  bone  i 

«-..:•.■.  :1..-  \     A-     :  .•:    •-  «K-:-:i:ir.o  men  and 
"...rir.-  <•*;'■■  ;•■  i    -.  ■  .  .   r.  i  :::  a  :"ew  lines  I  sin 
rv :  ::.  .*.  >l  .  *'.  :1    .  *  :  ;  .      ::.  r.  .:  w.15  an  ossified  I 
d  ::    ...  ^,':  .     N.'  :..:,;  :  -.:::.■:::  -.Lan  this  was  cal 
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for.  In  my  lliird  arifl  last  noticr  (iii,  143)  the  man- 
ner in  wbich  the  muscles  atUiclu^d  to  the*  occipital 
style  are  i  riser  tod  was  alhicJed  to»  mul  it  wat*  c^ora  pared 
with  an  os8ifii»d  ligamenlum  nuchal.  All  of  ihh 
I  still  maintain.  At  thftt  timu,  for  luck  of  niuit'riai,  I 
h^d  not  e'ipcciully  lookeil  into  its  physiology ;  and  niy 
discussion  with  Mr.  JpfTrios  closed  (Feb.  8,  1^S4)* 
Since,  boilj  through  my  reading  and  ohsenation. 
much  has  conic  lo  njy  notice  of  interest  with  regard 
to  it.  tJarrod's  dissection:?  of  Plotiis  anhinga  are  very 
8Ug^i;estive.  Dr.  Gill  had  kindly  called  my  attention 
to  Varrcirs  paper,  before  his  notice  in  Science  ai> 
peared,  which  he  had  unexpectedly  come  across 
while  searching  for  fjicls  to  illusLrale  another  subject. 
Finally,  In  one  of  the  most  useful  and  reliable  of 
books,  Couea'  *  Ornithological  bibliography,'  I  had 
ftaticed  Rndolpbrs  article;  but  other  matters  wereen- 
«tllging  my  atk'niion  then*  and  reference  was  not  made 
to  ll.  There  are  still  other*.  I  have  already  cited  Ey- 
ton's  tiguni  (lit.  14i^)»  and  believe^  at  the  time  Ur, 
GilJ's  review  of  my  work  appearoti,  1  was  hardly  en* 
titled  to  the  charge  he  brings  against  me  In  ii.  I  am 
more  aiid  more  convincetl^  every  day  of  my  life,  that 
good  itluatrfitionH  uf  srich  common  facts  in  anatomy 
are  moat  urgently  demanded.        K.  W,  SiitU'EMn. 

A  siDETUlar  optical  phenomenon. 

I  think  it  would  well  rc(Miy  almost  any  one  to  study 
the  beautiful  phenomenon  fo  clearly  dc^cribetl  by 
*  F*  J.  IS.*  {iSdenct',  Xo.  57»  p.  *2Tn),  and  so  sug^i^e^tively 
discua-ied  by  Professor  LeConte  (No.  tJl,  p.  4(U).  My 
own  theory  of  it  involves  no  inverting  action,  as 
in  the  camera,  and  no  primnr}/  depeftdence  upon 
binocular  vision,  but,  rather,  it  re>emble3  the  theory 
of  watered  silks,  or  of  chords  and  beats  in  music. 
It  seems  to  me  (geometrically  demonstrable;  and  it 
includes  the  phantom  meshes'  gigantic  size,  their 
bewildering  motions,  their  conspicuousness  cveu  to 
eyes  out  of  focun  for  the  acttial  wires,  and  the  non- 
appearance in  them  of  objects  attached  to  those 
wires. 

Before  the  ob**ervcr  are  two  parallel  screens  of 
tinare-meslted  wire  netting.  The  courier  one  liiseen 
through  the  finer,  and  the  two  are  at  iliMtaneeit  from 
h(in  neurit/  prnportionnl  to  tkt  dUimHvrK  of  their 
mrshf,^,  mcttHund  from  centrt'  to  centre  of  the  tc/re». 
To  fix  the  ideas,  suppose  tlisU  he  looks  with  only  one 
eye,  peeing  the  nearer  wiren  black  and  the  farther 
ones  bright:  then,  if  the  above  nroporiionality  be 
exact,  all  the  bright  wire^  can  ue  simtdtaneously 
eclipi^ed,  each  by  a  scparai**  dark  wire;  or,  upon  mov- 
ing llie  eye  very  sligtitly  to  the  rii^lit  and  upward,  all 
th''  1-  -'  •  nires  will  fiash  into  view  at  once.  Now 
lei  er  advance  or  retire  a  few  inche<  from 

thi-  ,      I  lioti,  so  that  t!ie  dark  wlre^  may  subtend 

vi&uai  anglen  a  Jiitlc  larger  or  smaller  than  do  the 
corresponding  bright  on e%:  several  successive  tmght 
wines  will  thus  In?  in  view,  then  one  or  more  will  be 
eclipsed,  tlten  several  others  will  be  seen,  and  Jf^o  on; 
that  i^,  llie  j>».-' •  ■-  careen  will  be  formed,  with  Us 
great  square  pI  shadowy  bars. 

Next  let  til  r  move  slightly  lo  the  right: 

the  phantom  alt>o  moves,  but  more,  and  to  the  right 
or  the  left,  according  as  he  i«  \n  front  of  or  behind  his 
Urat  (losition.     Indeed,  the  p  »f  the  phantom 

bars  and  the  visual  antjle*  '  id,  are  as  if  the 

nl>ftftrvcr  viewed  a  vtrivnil  im,,^*  ..  i.>e  plane  passed 
through  hU  llr^t  pci«ttion,  but  Innigined  it  to  become 
feet  In  front  of  hirn.  The  ^Ijte  of  the  virtufil  Image 
would  be  very  n©j«Hy  such,  tfiat,  in  it  and  the  farther 
screen  tiigetber,  there  would  be  m  many  bars  to  the 
foot  aa  la  the  iie«rer  tcreen*    lu  colors  would 


to  be  tliose  of  tlie  fartlier  screen,  but  weaker  and 
tjppositely  arranged.  It  would  not  be  upside  down. 
Indeed,  if  *  F.  J.  S."  will  paint  the  upi>er  wires  of  the 
fartlier  screen  vennihon,  or  will  hang  behind  them 
a  blue  curtain,  tlieii  I  think  that  the  upper  meshes, 
but  not  the  bars,  of  the  phantom,  will  l>e  reddened; 
or  the  upper  bars,  and  more  slightly  the  meshes,  of 
the  phantom,  will  be  bluish.  Or,  if  he  will  paint  the 
vertical  wires  red  and  the  hori;coutal  wires  yellow, 
probably  the  phantom  mcahes  will  iticUne  to  orange, 
the  verticjd  phantom  bars  to  yellow^  and  the  horizon- 
tal ones  to  red. 

Suppose  that  two*thtn!s  of  the  light  coming  from 
within  the  lioundary  of  the  farther  screen  be  from 
the  bright  wires:  then  the  phantom  meshes  will  be 
three  times  as  bright  as  the  phaiitom  bar 4;  but  at 
Ibeir  edges  they  may  blend  into  one  another,  the 
eclipses  tljere  belni^  less  complete.  Thus  no  linei 
appear  in  the  pliantom  whose  pictures  on  the  retina 
are  not  much  broader  than  the  |deture  of  a  pniut^  even 
when  out  of  ftvcus,  and  hence  the  pliantom  is  seen 
by  near-siglited  and  far-sighted  alike. 

Phantoms  often  less  simple  and  conspicuous  may 
b©  got  when  the  visual  angles  subtended  by  single 
spaces  in  the  two  screens  are  not  approximately  equal, 
but  are  appro.vimately  in  a  simple  numerical  ratio. 
The  screens  may  also  be  of  lattice-work,  or  pale  fences, 
nijt  necessarily  parallel,  seen  two  or  three  deep 
against  the  sky;  and  the  eflfects  are  sometimes  very 
beautiful. 

irniJoubiedly,  when  the  screens  are  fine,  binocular 
vision,  with  the  stereoscopic  matching  of  patterns, 
cnm»*!i  in,  as  suggested  by  Professor  Lefonte;  making 
til*'  phantom  seem  real  and  solid,  and  fixing  Its  as- 
ii timed  distance  from  the  observer.  But  I  leave  this 
part  of  the  discussion  to  hitn,  because  he  can  treat  it 
far  l>etter  than  I  can.      Jamks  Epwakd  Oliv&r. 

Cornell  unlvcriliy,  April  9. 


I  was  gratified  to  find  that  the  phenomenon  de-  ' 
scribed  In  No.  57  proved  of  interest  to  Professor 
Joseph  LeConle.  He  states  that  my  explanation  of 
the  cause  of  the  phenomenon  is  erroneous,  and  I  am 
In  no  wise  qualifle<l  to  dispute  him.  Xeverthele:?s,  a 
careful  repetition  of  the  experiment  woidd  indicate 
that  his  explanation  is  not  the  correct  one.  The 
phantom  image  is  as  readily  seen  with  one  eye  as 
with  two:  anil  I  still  tliink  lam  correct  in  saying  it 
is  inverted  and  magnified.  I  hope  Professor  LeConte 
will  make  the  ex|Kjriment  himself,  and  give  u^  his 
explanation  of  the  phenomenon.  In  the  mean  time, 
allow  me  to  state  the  facts  as  they  occurred  in  an 
experiment  made  after  reading  his  letter. 

Staiuiing  about  twelve  feet  from  an  ordinary  fly- 
s<Teen,  and  looking  through  it  at  the  blinds  of  a  liouse 
about  one  hundred  and  fifty  feet  distant,  phantom 
lines,  alternately  a  light  one  and  a  dark  one*  are  seen 
crossing  so  much  of  the  Held  of  view  in  which  the 
blind?*  lie,  but  uot  continued  beyond  their  limits. 
The  lines  remain  visible,  although  one  eye  be  closed. 

The  image  rise.s  as  1  bow  my  head,  and  sinks  as  I 
lift  it.     1h  not  this  evidence  of  inversion? 

I  can  readily  count  the  lines  tliat  lie  across  a  blind, 
twelve  light  and  twelve  dark  ones;  but,  in  order  to 
correctly  count  the  actual  slata  in  the  blind,  I  am 
obliged,  on  account  of  the  distance,  to  have  recourse 
to  a  tf!  "='"^"- '  My  wife,  who  is  ^hort-sighted,  can 
only  d  I  I  he  mere  outline  of  the  actual  blind; 

butth*   ;  I  lines  arc  plainly  visible  to  her.    The 

number  of  etlat^  in  a  blind  U  thirty,  which  would  give 
dUt/  alternating  dark  and  Ught  liujas«     Is  not  this 
f  tnaguidcation? 
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ANDREW  ATKINSON  HUMPHREYS. 

American  scicDCc  is  again  called  to  mourn 
the  loss  of  one  of  its  leaders,  the  friend  and 
colleague  of  Baehe  and  Ilenr}-.  With  him,  as 
with  them,  administrative  duties  restricted  and 
hampered  individual  investigation  ;  but  he  was 
able  to  accomplish  enough  in  this  field  for  last- 
ing fame. 

Andrew  Atkinson  Humphrey's  was  born  in 
Philadelphia  on  Nov.  2, 1810.  *^IIis  family  was 
one  of  the  oldest  and  most  distinguishe<l  of 
Pennsylvania,  represented  in  the  first  conti- 
nental congress,  and  eminent  for  two  genera- 
tions in  the  corps  of  naval  constructors.  To 
the  skill  of  his  grandfather  were  due  the  designs 
on  which  were  built  the  famous  Constitution 
and  her  five  sister-frigates,  which  carried  the 
flag  of  the  Republic  so  proudlv  in  the  war  of 
1812. 

When  between  sixteen  and  seventeen  years 
of  age,  the  boy  entered  the  military  academy  at 
West  Point,  then  almost  the  only  mathematical 
and  scientific  school  in  the  countr}'.  lie  was 
graduated  in  ISM^  in  the  same  class  with 
Henry  Clav,  jun.,  who  fell  so  gallantly  in  the 
battle  of  Buena  Vista  ;  Professor  Norton,  late 
of  Yale  college :  and  several  others  eminent 
both  in  war  and  in  peace.  He  first  served 
in  Florida  as  an  officer  in  the  second  artil- 
lery ;  but  the  climate  so  atfected  his  health, 
that  in  183G  he  was  forced  to  resign  his  com- 
mission. 

Two  years  later  the  corps  of  topographical 
engineers  was  ro-orgauized  as  a  distinct  branch 
of  the  army,  and  llumphreys  was  apjwinted 
one  of  the  first  lieutenants.  Among  his  earlier 
duties  was  to  prepare  a  plan  for  extending 
and  renuxlelling  the  Capitol  at  Washington  ; 
and  his  design,  in  many  of  its  features,  was 
finally  adopted. 

In  lv^44  he  was  assigned  to  the  charge  of 
the  t»oast-sur\'ey  otfice.  under  Professor  liache 
as  suiH^rintendent :  and  for  five  years  he  labored 
most  assiduously  an«l  si; c-c«:<> fully  to  i>erfect 
the  organization  of  tLls  institution.  His  assist- 
ance was  appret-iat*.-*!  r.-y  n;^  c:ii»-f.  who  always 
remained  a  warm  fKrrsonal  frirvA. 

In  18o0  Capt.  Ilumi^hr^y-  wa?=  ehargeil  with 
the  surveys  ancl  iiive-ligarior^s.  then  inaugu- 
rated, to  dotonnine  the  be^t  methrN]  of  re- 
straining the  flooils  of  the  Mississippi  River,  and 
of  deepening  the  channels  at  the  mouths.  This 
work  L'ontinued  tor  ten  years,  and,  even  if  he 
had  vlonv  nothing  else  for  scient*e,  would  have 
placeii  him  at  the  head  of  his  profession.  The 
hydraulics  of  rivers  have  been  studied  by  emi- 
nent physicists  for  hundreds  of  years :  but  it 


may  safely  be  asserted  that  none  among  them 
displayed  more  skill  in  oondactiog  investiga- 
tions, or  more  ability  in  discassing  results; 
while  the  size  of  the  river,  and  the  thorough- 
ness with  which  the  work  was  executed,  were 
without  precedent  in  an^-  former  operations  of 
like  character. 

But  this  labor  represented  only  a  small  part 
of  the  professional  burden  resting  on  Capt. 
Humphreys  during  those  ten  years  of  his  liSfe. 
He  was  also  charged  (1854)  with  the  directioD 
of  the  sur^*eys  for  selecting  the  best  railroad- 
route  from  the  Mississippi  River  to  the  Pacific 
Ocean,  and  with  discussing  and  analyzing  the 
results, — a  work  which  he  accomplished  in  a 
manner  scarceh'  less  admirable  than  that  upon 
the  Mississippi.  He  was  also  an  active  member 
of  the  Light-house  board  and  of  several  impOT- 
tant  commissions.  Indeed,  it  seemed  to  those 
associated  with  him  that  there  was  no  limit  to 
the  demands  to  be  made  upon  him,  or  to  his 
ability  to  meet  them.  His  health  suffered  from 
his  intense  application,  but  was  quite  restored 
during  the  war. 

Gen.  Humphreys'  military-  services  need  not 
be  recounted  here.  They  were  of  a  distin- 
guished character,  especially  after  Gettysbuig. 
From  that  date  he  was  either  chief  of  staff 
of  the  Army  of  the  Potomac,  or  in  command  of 
one  of  its  army  corps ;  and  his  brilliant  reputa- 
tion as  a  scientific  man  was  equalled  b^*  that 
acquired  as  a  soldier. 

Shortly  after  the  war  he  was  called  to  the 
chief  command  of  the  corps  of  engineers  and 
of  the  engineer  department,  with  the  rank  of 
brigadier-general :  and  for  thirteen  years  he 
fille<l  this  resix)nsible  ix)sition  in  a  manner  to 
win  the  resixict  of  every  one  thrown  in  con- 
tact with  him.  In  IST'J  his  name  was  placed 
ui)on  the  retired  list  of  the  army  at  his  own 
request. 

With  such  a  record,  and  at  the  age  of  over 
threesc^ore  years  and  ten,  most  persons  would 
be  content  to  rest  on  th«.'ir  laurels.  Not  so  was 
Gen.  Humphreys.  His  connection  with  the 
Army  of  the  Potomac  had  l>eon  of  a  character 
to  rendt^r  him,  of  all  men,  the  most  fit  to  write 
its  history.  Ho  undertook  the  task  for  the 
perioil  after  Gettysburg :  and  in  two  volumes 
of  the  '  Campaigns  of  the  civil  war,'  published 
by  Scrii>ner.  he  has  let't  a  military  classic  which 
will  form  the  basis  of  future  history.  It  is  to  be 
regretted  that  the  limits  as  to  size,  of  this 
publication,  rendorovi  a  degree  of  condensation 
necessary  which  has  marrevi  the  work  for  any 
but  a  professional  reader. 

Gen.  Humphreys*  individual  contTibatioBi 
to  science,  and  his  care  to  advance  its  i 
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were  apprecinteiL  To  18.57  ho  was  elected  a 
mem  bo  r  of  the  American  philosophical  society  j 
in  1862,  an  bonorarv  member  of  the  Im|i>erial 
royal  geological  institute  of  Vienna;  in  1803, 
a  fellow  of  the  American  academy  of  arts  and 
sciences. 
In  the  same 
y  e  H  r  his 
name  was 
placed  on 
the  list  o  f 
the  origi- 
nal corpora- 
tors of  the 
National 
lemy  of 
aences.  In 
1864  he  was 
elected  an* 
honorary 
member  of 
the  Royal 
inatituto  of 
science  and 
arts  of  Lom- 
bai'dy,  Mi- 
lan. He  was 
also  a  cor- 
respondlng 
member  of 
the  Gco- 
-graphi  cal 
aociety  of 
l^aris,  of  the 
Austrian  so- 
ciety of  eng^i- 
neer  archi- 
tects, ami  of 
the  New  Or- 
leans acad- 
emy of  sci- 
eucos.  In 
1880  ho  was 
elected  an 
ho  norary 
iiii'inber  of 
the  Italian 
geological 
fiociely.  The 
degree     of  "7 

LL.1>,     was 

conferred  upon  htm  by  Harvard  college  in  l^r>8. 
In  the  regular  service,  beside  the  ordinal*)* 
promotion  in  his  corps,  he  received  the  brevets 
of  colonel,  brigadier-general,  and  major-gen- 
eral, for  gallant  and  meritorious  services  in 
the  battles  of  Fredericksburg,  Gettysburg^  and 
SailorVs  Creek. 


y^^fc^w^-*-*^/>^*^ 


Gen,  Humphreys*  death  occurred  at  hii>  home 
on  the  evening  of  Dec.  27,  1883,  He  passed 
away  when  reading  at  his  table,  shortl}'  after 
being  left,  apparently  in  good  health,  by  the 
family*  The  manner  was  what  the  soldier  him- 
self would 
have  chosen. 
It  is  diffi- 
cult, in  re- 
ferring to 
the  personal 
character  of 
Gen»  Hum- 
phreys, to 
avoid  seem- 
ing ex  agger- 
fit  ion.  He 
united  to  all 
the  manly 
\irlues  the 
delicacy  and 
rcJinement 
of  the  weak- 
er sex.  Any 
thing  mean, 
cowardly,  or 
Jesuitical 
excited  his 
indignation ; 
and  the 
higher  the 
position  of 
the  culprit, 
the  more  cer- 
tain and  vio- 
lent the  ex- 
plosion. He 
was  gener- 
ous in  the 
highest  sense 
of  the  woi*d, 
and  slow  to 
8rj.siK?ct  evil. 
His  mind  was 
analytical, 
original,  and 
inventive. 
His  intuitive 
perceptions 
were  of  sur- 
prising accu- 
racy, but  he  held  his  judgment  in  reserve  until 
I  he  evidence  was  presented  and  weighed  ;  then 
he  took  his  position,  and  could  not  be  moved. 
It  was  impossible  to  be  thrown  into  intimate 
relations  with  him  without  being  impressed  with 
his  strength,  and  charmed  with  his  lovable  char- 
acter, Ih;?^iiv  L.  Abbot, 
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€xpc*dition  to  Poini  B«mm, 
mfl  aiMJef  the  tasplGes  of  Um 
«  iMlf  was  one  of  the  latetv 
[  deiermlntil  upon  by 
»- t?onjrTT**5,  wbich  met  m 

Ik  like  ^  latjoiM  cstjib> 

p  «ttk  pole  in  siiinaltAoeous  ab- 
f  whiwsiiU  of  magiictiaiii 
Nearlj  Die  whale  d\ii- 
mud  in  this  work  ;  and^ 
Greoly  party  at  LaJv 
'    ;n  of  vi* 


AW. 


HoQftiid,  Dickson  lluveti  ;  Lnitca  M:  it 

B4fTOfr  ami  Laiiy  Friiiiklin  liny,      "i  .  s 

of  fmcntAtiooal  observa  i '  ■  sm  toci>io* 

^  i"  ti»*?  aidjooner  (^oklt^n   i'leeci!,  un 

U)i  f   July,   \mu  ftJid,   aflter   a    I' n^ 

woootonous  voyag©  acn»68  the  North  P:i 
{MBsecl  into  Bering  Sea,  through  tlie  I  lu- 
mak  Paas,  on  the  15th  of  Atjguftt*  and  a^er 
touching  at  I'lovcr  Bay.  Siberia,  to  c?orrect  the 
rale  of  their  chronometers  hy  observntion  uo 
that  welUest-fthlished  merrduiii'  '     ■  }| 

Bering's  Strait  on  the  Iwen;  > 

August,  and   reached  their  di 
Hill  of  September,  llfty-one  d. 
Frfinefsco,     The  vessel  reUirtjed  Lo  the  1  nited 
Stittes  at  once,  after  dischnrgiag  her  cargo. 
The  etiei^es  of  the  party  were  at  first  eo- 
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look  the  future  verj  confidently  in  the  face. 
The  instruments  were  placed,  and  hourly  oh- 
servations  in  meteorology  commenced,  on  Oct. 
17,  and  in  magDClism  on  Dec.  1  ;  and  this 
work  was  carried  on  without  a  single  interrup- 
tion from  that  time  up  to  the  last  hour  the  .sta- 


at  the  de[>th  of  twenty*six  feet,  which  was 
fourteen  feet  helow  the  sea-level,  was  found  a 
pair  of  wooden  snow- goggles  of  the  same  pat^ 
tern  as  those  w^orn  now,  showing  that  this 
region  has  been  inhabited  by  man  for  a  longer 
[XM'iod  than  has   generally  been  supposed  by 


^^ 


^>'_ 


tOB-AllCJl  rOAXkO  KiAn  POIKT  lUHfUJW. 


tion  was  occupied,  on  the  twenty-ninth  day  of 

August,  1883.  In  adilition  to  the  prescribed 
meteorological  obst^rvations,  the  work  was  ex- 
tended  to  taking  and  recording  the  temperature 
of  the  sea- water,  top  and  bottom,  the  sea- ice, 
and  the  earth,  and  measuring  the  terrestrial 
and  solar  radiation. 

The  auroral  <Usplay  of  this  region  was  grand 
beyond  all  description ;  and  nearly  every  un- 
clouded night  from  September  to  May  was  Ut 
up  with  the  dancing  light  of  this  strange  phe- 
nomenon ;  and,  when  shut  from  our  \iew  by  the 
clouds,  the  disturbed  needle  told  of  its  presence. 

The  tidal  record  shows  that  the  adjacent  ocean 
is  alniost  tideless  ;  and  that  there  is  no  influx 
of  warm  water  from  the  Japan  current  or  else- 
where was  shown  in  the  even  temperature  of  the 
8€a-water  at  all  tle[)lhs,  from  October  to  June. 

The  earth  was  found  to  be  frozen  to  an  ira- 
niense  depth.  The  temperature  at  thirty-eight 
feet  (the  lowest  depth  attained)  was  4-  l^''  F., 
and  the  ratio  of  increase  of  temperature  for 
tlnit  distance  gives  the  depth  of  the  frost  to  be 
nearly  three  hundred  feet.  At  the  lower  depths 
attained,  the  temperature  never  changes ;  and 


ethnologists.  The  peculiar  race  inhabiting  this 
region  would  seem  to  be  indigenous  to  the  ice 
l>cnod  in  all  latitudes. 

AAer  NovcmV>er  we  found  that  all  animal 
life  disappears  from  the  land  ;  and*  except  for 
an  occasional  stray  reindeer  or  white  Xoyi^  wc 
saw*  no  living  thing  but  the  Innuit  and  bis  dog 
from  November  until  3fay,  and  the  sea  gave 
us  only  the  arctic  cud  and  small  hair  seal 
(Phocii  foctida). 

Lying  between  us  and  the  pole  was  a  sea  of 
eternal  ice,  which  we  beheve  is  an  irapansable 
l>arrier  l»etwecn  us  and  latitude  90**  north  :  over 
its  rough  and  broken  surface  it  is  impossible 
to  travel  with  any  known  means  of  transporta- 
tion. Unencumbered  and  on  foot  is  the  ouly 
manner  in  whleh  man  can  jx^nctrale  t)iis  un- 
known world  :  so  the  distance  he  can  travel 
IB  limited  to  the  number  of  days  he  can  carry 
supplies  on  his  back,  or  by  the  slow  process  of 
floating  ;  and  nature  is  ever  crowding  him  back, 
even  where  the  current  sets  to  the  north  in  her 
process  of  restoring  her  equilibrium  at  the  pole. 
We  found  from  long,  careful  observations,  that 
the  maximum  thickness  of  sea-ice  over  still 
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water  was  about  seven  feet;  but,  owing  to 
the  influence  of  gales  and  currents,  the  whole 
ocean  is  filled  with  pack  from  fifty  to  two  hun- 
dred feet  in  thickness.  During  the  whole  win- 
ter this  region  is  subject  to  violent  local  gales, 
which  open  huge  cracks  in  this  frozen  ocean, 
often  extending  man}'  miles,  and  from  ten  to 
five  hundred  yai-ds  wide.  These  cracks  freeze 
over  ver}'  rapidly,  as  the  tem|)erature  of  the 
sea-water  alway  stands  at  29.2''  F.  We  have 
known  two  feet  and  a  half  of  ice  to  l>e  formed 
over  one  of  these  cracks  in  ten  hours.  This 
expansion,  acting  like  a  great  wedge,  shoves 
the  great  masses  of  pack  apart ;  and  it  can  only 
find  room  in  the  direction  of  the  lower  latitudes, 
or  side  of  the  least  resistance.  Hence  we  see 
along  the  southern  edge  of  the  eternal  pack  a 
continual  crowding-down  of  old  ice,  which  has 
yielded  to  the  new  ice  formed  in  the  cracks,  and, 
in  its  turn,  is  packed  and  displaced  ;  but  we 
never  found  that  there  was  any  accumulation 
of  new  ice  on  the  submerged  masses  of  old 
pack,  no  matter  to  what  depth  they  rested  in 
the  water.  This  process  going  on  daily  and 
hourly,  the  ice  over  the  \k>\q  is  kept  at  an  even 
thickness  ;  the  old,  heavy  ice,  often  high  above 
the  surface,  yielding  to  the  new.  We  never 
found  that  ice  formed  on  the  bottom  of  the  sea, 
the  lakes,  or  the  rivers. 

The  migration  of  the  eider  occurs  in  May ; 
and  the  flight  is  to  the  north-east,  in  the  direc- 
tion of  Prince  Patrick's  Land.  Wo  never  saw 
any  flight  of  birds  to  or  from  true  north  at  any 
season  of  the  year.  They  connnence  returning 
along  the  western  shore  in  July,  and  linger  as 
long  as  there  is  any  open  water. 

The  members  of  the  expedition  found  time 
to  make  a  large  collection  in  ethnology  and 
natural  history,  which  has  been  turned  over 
to  the  Smithsonian  institution,  and  is  now  be- 
ing catalogued  and  placed.  All  records  were 
kept  in  duplicate,  and  both  copies  were  brought 
safely  back  to  the  United  States.  The  official 
report  is  now  being  compiled  at  Washington, 
and  will  be  issued  by  the  signal-oflice  as  soon 
as  publishecl. 

The  party  returned  to  the  United  States  on 
the  schooner  Ixjo,  chartered  for  that  purpose ; 
leaving  the  station  Aug.  29,  1«83,  and  re- 
turned via  Bering  Strait  and  the  Pass  of 
Akutan,  landing  at  San  P'rancisco,  C'al.,  Oct. 
7,  1S83  ;  touching  onlj'at  St.  Michael's,  where 
Lieut.  Schwatka  and  his  party  were  found  wait- 
ing for  a  chance  to  return  to  the  L'nited  States, 
after  their  adventurous  ride  of  over  two  thou- 
sand miles  down  the  Yukon  on  a  raft,  and  at 
Unalaska,  to  repair  our  little  vessel,  which  had 
been  damaged  by  the  ice.  P.  II.  Ray. 


ON  THE  STATE  OF  THE  INTERIOR 
OF  THE  EARTH. 

The  api^arance  of  the  new  edition  of  Thom- 
son and  Tait's  treatise  on  natural  philosophy 
affords  an  opi)ortunit3'  for  geologists  to  object 
to  conclusions  reached  by  ph^'sicists  in  relation 
to  the  condition  of  the  interior  of  the  earth. 
Various  physicists,  chief  among  whom  are 
Hopkins,  Sir  William  Thomson,  and  G.  U. 
Darwin,  have  concluded,  from  a  discussion  of 
the  phenomena  of  precession  and  of  tidal  fric- 
tion, that  the  earth  is  a  solid,  with  a  rigidity 
at  least  as  great  as  steel.  Some  time  ago 
Thomson  retracted  the  first  part  of  the  argu- 
ment, on  a  suggestion  made  by  Newcomb, 
and  the  writer  ex()ected  to  see  a  retraction  of 
the  entire  argument  in  the  new  edition  of  the 
philosophy ;  but  it  does  not  api)ear.  Yet  the 
statement  is  somewhat  modified.  On  the  485th 
page  of  vol.  i.,  part  ii.,  the  following  para- 
graph a  Pilars :  — 

"  These  conclusions,  drawn  solely*  from  a 
consideration  of  the  necessaiy  order  of  cooling 
and  consolidation,  accoi*ding  to  Bischof's  re- 
sult as  to  the  relative  si>ecific  gra\ities  of  solid 
and  of  melted  rock,  are  in  perfect  accordance 
with  §§  832-848,  regarding  the  present  con- 
dition of  the  earth's  interior,  —  that  it  is  not, 
as  commonly  sui)posed,  all  liquid  within  a  thin 
solid  crust  of  from  30  to  100  miles  thick,  but 
that  it  is,  on  the  whole,  more  rigid,  certainly, 
than  a  continuous  solid  globe  of  glass  of  the 
same  diameter,  and  probably  than  one  of  steel." 

It  is  not  my  purpose  as  a  geologist  to  dis- 
cuss the  methods  by  which  this  conclusion  is 
reached  ;  nor  shall  I  arra}'  the  facts  b3'  which 
geologists  arrive  at  a  different  conclusion.  I 
propose  simply  to  characterize  the  lines  of  in- 
ductive reasoning  used  b}-  them.  These  are 
as  follows :  — 

/.   The  argument  from  di8j)lacenient. 

The  writer  has  carefully  studied  a  fault  in 
Utah  and  Arizona,  about  three  hundi-ed  miles 
in  length,  with  a  throw  varying  from  two  thou- 
sand to  five  thousand  feet.  Everywhere  along 
its  course  the  displacement  is  easily  seen :  its 
verity  is  a  fact  of  observation,  confirmed  by 
the  observation  of  other  geologists  thoroughly 
competent.  The  fault  is  so  plain,  that  the 
tyro  in  geology  may  see  it.  Now,  in  the  case 
of  this  fault,  three  hypotheses  ma}-  be  enter- 
tained,—  first,  that  the  thrown  side  subsided; 
second,  that  the  thrown  side  remained  station- 
ary in  relation  to  the  centre  of  the  earth,  and 
the  opposite  side  was  upheaved  ;  or,  thiixl,  tlvi 
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while  the  thrown  side  went  clown,  the  opposite 
m\<*  went  up.  To  explain  the  tirst  hy[K) thesis, 
we  must  have  either  a  condensation  of  the  mass 
underlying  the  thrown  si(k,  extending  toward 
the  centre  of  the  earth,  or  a  transferrence  of 
the  material  from  immediatel}^  beneath  the 
tliroxvn  side  to  some  other  part  of  the  interior 
of  the  earth,  A  eomlonsation  or  a  transfer- 
rencc  is  absolutely  necessary*  The  lalter  hy- 
pothesis is  the  hypothesis  o(  a  lluid  interior. 
In  the  second  case  mentioned  above,  where 
the  side  optjosite  tlie  thrown  block  is  supposed 
to  be  upheaved,  there  must  be  either  an  ex- 
pansion of  the  jmuiediately  underlying  material, 
or  a  trnnsferrence  of  material.  Tlie  hypothe- 
|js  of  a  vacuum  lieneath  is  untenable,  for  it 

in  be  easily  demonstrated  that  the  strength 
of  materials  could  not  possibly  sustain  the  re- 
sultant stress.  We  are  forced,  therefore,  to 
the  conclusion  that  there  is  eitljer  an  expan- 
sion or  a  transferrenee  of  material,  the  latter 
being  equivalent  to  the  hypothesis  of  an  in- 
terior fluid.  The  third  case  is,  that  one  sicle 
went  down  while  the  other  side  went  up ;  and 
this  hypothesis  is  sustained  by  many  concomi- 
tant facts.  In  this  ease  there  must  either  be 
a  condensation  on  one  side  and  an  expansion 
on  the  other,  or  a  trnnsferrence  of  material : 
^.»nd  geologists  conclude  that  there  has  been  a 
transferrenee  of  material ;  i.e*,  llicy  postuhite 
a  fluid  interior* 

Faults  like  the  one  above  mentioned  are  not 
infrequent.  Many  nre  discovered  of  greater 
magnitude,  many  more  of  less ;  antU  wherever 
tl»e  geology  of  any  great  district  of  country 
Ims  been  exi)lored,  such  faults  have  been  dis- 
covered, 80  that  they  are  now  known  to  exist 
in  great  numbers  throughout  all  the  studied 
portion  of  the  land-surface  of  the  earth.  Kvery 
year's  research  —  it  may  almost  be  said  every 
mouth's  or  every  week's  research  —  adds  to 
the  nuinlxsn 

In  addition  to  these  faults,  geologists  are 
everywhere  discoveriug  Hexures,  many  of  them 
dimple  monoclinal  l>cndings  by  which  the  crust 

~  the  earth  is  <lis[>laced  ;  one  side  being  luw- 
tacd,  or  the  other  raised,  or  the  two  simultane- 
ously moved.  Again  :  great  anticlinal  flexures 
are  dist^overed,  sometimes  developed  to  ap- 
pressed  folds,  and  monoclinal  and  anticlinal 
flexures  are  found  throughout  the  whole  known 
portion  of  tlie  land-sf  *'ice  of  tlie  earth  ;    so 


that  these  dis*|>lacenW 
flexure  are  widely  uiu 
Again :  displucenr 
simply  of  tlie  presr 
geologic  time ;  n-^ 
covered  of  vnriu^ 
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oldest  archaean,  and  extending  to  the  present 
time*  Nor  can  we  8a>*  that  displacement  was 
either  greater  or  less  in  earlier  geologic  times 
than  in  the  present.  Such  disi^lacements  as 
have  been  here  briefly  characterized  have  oc- 
curred again  and  again  in  the  same  district  of 
country,  sometimes  following  the  old  lines, 
oftener  along  new  lines,  traversing  in  diverse 
ways  the  same  territory ;  so  that  blocks  of 
the  crust  that  have  at  one  time  been  upheaved 
have  at  another  time  subsided,  and  blocks  that 
at  one  lime  have  subsided  have  at  another 
been  upheaved.  It  is  sometimes  possible 
to  discover  as  many  as  six  or  more  eiwcha 
of  alternating  displacement;  in  the  lirst  the 
rocks  going  up,  in  the  second  down,  then 
uji,  then  down,  etc.  The  evidence  of  re- 
peated displacement  in  the  same  district  is 
not  8im[>ly  local,  but  is  widely  spread  through- 
out the  known  portion  of  the  laud-surface  of 
the  earth. 

But  the  evidence  for  a  fluid  condition  of  the 
interior,  derived  from  displacement,  does  not 
end  here.  Take  first  a  simple  example  like 
the  following:  a  block  of  stony  crust  is  sepa- 
rated from  the  adjaci»nt  rock  on  all  sides  by 
fracture.  Such  a  lilock  may  be  many  miles  in 
length  (ten  or  a  hundred) ,  and  of  varying  width 
(two  or  twenty  miles).  Such  a  severed  block 
will  be  found  by  the  geologist  to  have  careened, 
one  side  or  edge  going  down  wliile  the  other 
came  up,  Jn  order  to  explain  this  displace- 
ment, it  is  necessary  to  assume  that  there  was 
an  increasing  rate  of  expansion  beneath  the 
block  from  the  axis  of  rotation  to  the  upturned 
eilgi'^  and  an  increasing  condensation  of  the 
underlying  material  from  the  same  axis  to  tlie 
edge  of  tlie  down-thrown  side,  or  to  assume 
that  it  careened  on  a  fluid  mass.  The  latter 
is  the  explanation  accepted  by  geologists. 
Again  :  such  a  block  may  be  broken  into  many 
parts,  each  one  of  whicb  behaves  as  an  inte- 
ger, and  careens  on  its  own  axis.  Many  such 
careened  blocks  liave  been  discovered,  though 
this  particular  form  of  displacement  has  not 
been  described  by  geologists  to  the  extent  of 
those  tnentioued  above. 

//.    The  argument  from  vukanism. 

Fluid  matter  comes  up  from  unknown  depths, 
and  is  sometimes  intercalated  between  horizon- 
tal or  dipping  beds  of  sedimentary  rock  ;  but 
ofYener  it  comes  to  the  surface  and  is  [)Oured 
out  in  sheets,  sheet  being  piled  on  sheet  until 
mountains  and  mountain  systems  are  pro- 
duced. The  amount  of  matter  thus  brought 
up  from  IkjIow  is  gi'cat ;  and  it  occupies  largr* 
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areas  thron^liout  all  tlie  known  i>ortion  of  the 
earth,  formintj  the  su>i?tance  of  many  mesas, 
plateaus.  an<l  mountain  nvslems,  in  which  val- 
ley* and  valley  systems  are  carved.  The  i>our- 
injr-out  of  this  volcanic  matter  is  not  confined 
to  the  present  time,  or  to  late  geologic  time. 
Xor  can  the  geologist  assert  that  the  rate  of 
extravasation  has  increased  or  diminishc<1  from 
the  earliest  known  geologic  time  to  the  present. 
It  seems  to  have  been  paroxysmal  hy  districts, 
but  uniform,  consirlering  the  whole  extent  of 
the  jjiirface  of  the  earth.  The  magnitude  of 
the  volcanic  formations  expose<l  at  the  surfac-e 
is  such  thit  the  origin  of  the  material  cannot 
be  attributed  to  lf>cal  and  trivial  causes :  it 
must  be  explained  by  laws  of  universal  appli- 
cation. Extravasation  is  always  associate<l.  so 
far  as  the  phenomena  have  lieen  studied,  with 
displacement:  and  this  assrK-iation  is  of  such  a 
nature  that  they  must  have  a  common  expla- 
nation. This  common  ex]>lanation,  as  postu- 
lated by  geologists,  is  a  fluid  interior. 

///.   Thff  argument  from  ihternnl  ttimperature. 

The  hypothesis  of  a  fliii<l  interior  is  reached 
by  Miother  inductive-  method,  —  through  the 
fill.*:-?  nlating  to  incn*ase  of  temperature  from 
tiie  surface  (lownward.  The  rate  of  increase  is 
not  well  known  :  it  s<.*ems  to  be  greatly  vari- 
able. In  general,  it  may  be  roughly  stated,  ns 
it  is  by  Tlioni>on  and  Tait.  as  a))out  one  degree 
for  cjir-h  fifty  feet ;  l»iit  in  niany  ca^es  the  rate 
is  mu^ii  higher.  Such  an  in'-rease,  known  to 
extend  <*)  fur  down  as  observation  and  experi- 
ment have  rea<.hed.  if  continued  at  the  same 
rate,  would  soon  give  a  t«:niiMrralure  at  which 
all  known  rocks  would  i»e  melted  ;  and  thr  liy- 
pothe-ii  of  a  fluid  condition  \<  thereby  <trenglh- 
enird. 

IV,   Tlu'  argument  from  the  \tIoic  of  solids/ 

It  is  an  hypothesis  worthy  of  consideration, 
that  pressure  itself  wnuM  reduce  tlir  interior 
of  the  t.-arth  to  a  fluid  condition.  That  rigidity, 
which  is  the  characteristic  of  the  solid  state, 
is  due  to  molecular  cohesion  :  but  geologists 
everywhere  in  tlu-ir  researches  discover  that 
this  molecular  cohesion,  or  rigid  it}*,  may  be 
ovcrrcome  by  pre.'jsiire :  for  everywhere  tin.'}' 
find  that  rocks  may  be  squeezed  into  new 
forms,  bent,  contorted,  and  implicated  ;  that 
is.  the  force  of  compression  existing  in  many 
thousands  of  feet  of  superincumbent  rock  over- 
comes molecular  cohesion  to  such  an  extent 
as  to  cause  rocks  to  yield  (the  molecular 
cohesion  is  broken  down).  Doubtless  the 
<'lem<*nt  of  time  is  in  vol  veil,  to  some  extent, 


as  a  rock  may  \)e  bent  with  a  small  force, 
sufTicient  time  l>e  allowed.  But  with  increas 
of  force  there  may  be  decrease  of  time :  an 
the  force  engage* l  in  compression,  being  tl 
weight  of  miles  of  superincumbent  rock,  mm 
be  sufficient  to  greatly  retluce  the  element  i 
time.  an<1  perhai>s  to  cause  it  to  disappea 
The  last  few  years  of  experiment  have  add€ 
to  the  argument  derived  from  geolc^c  obse 
vation.  Many  solids  have  already  been  fonn 
to  flow  under  pressure.  The  molecular  coi 
stitution  of  solids  is  found  to  undei^o  a  chan^ 
by  reason  of  pressure,  so  that  new  compounc 
may  be  fornu-d  thereby :  and  in  pressure  « 
have  conditions  for  chemical  change  analogoo 
to  the  conditions  produced  by  melting.  It  i 
therefore  an  inductive  hypothesis  of  the  higl 
est  value,  that  all  rocks  may  be  reduced  to 
fluid  condition — i.e.,  be  caused  to  behave  a 
bodies  of  minute  parts,  without  rigidity  < 
stmcture  —  by  jiressure  alone. 

The  facts  of  observation  and  exp>erimei 
characterizeil  above  are  vastly  multifariou 
and  cumulative,  and  the  conclusions  in  eac 
case  are  strictly  inductive.  The  theory  reache 
by  the  consilience  of  these  four  inductii 
processes  is  so  strong,  that  structural  geok 
gists  are  compelled  to  accept  it,  and  contn 
dictory  conclusions  are  rejected.  It  then 
fore  behooves  the  j)hysicist  to  re-examine  h: 
<lata  and  his  methods  of  logical  procedure  :  foi 
perchance,  he  m.iy  discover  that  an  error  lurli 
therein.  J.  W.  Powell. 


IXERTIA. 

RKrKNi  conversations  with  teachers  of  phvi 
ics  have  shown  me  that  there  exists,  in  ihi 
country  at  K*nst.  great  diversity  of  opinion  a 
to  the  proper  driiuition  and  use  of  the  ten 
*  inertia.' 

Klementary  tL*xt-lKK>ks  usually  s])enk  of  iu 
ertia  as  a  mere  iwihiHt*/, — the  inability  of 
boily  to  set  itself  in  motion,  or  to  sto[)  itsel 
when  once  in  motion.  This  is  an  ohi  use  c 
the  term,  but  certainly  not  the  best  use.  Max 
well  states,*  that  at  the  revival  of  science 
••while  the  men  of  science  understood  by  thi 
term  [the  inertia  of  matter]  the  tendency  of  th 
bo<ly  to  persevere  iu  its  state  of  motion  (o 
rest),  and  considered  it  a  thC'isnritfjh>  f/uantit\ 
[the  Italics  are  mine],  those  philosophers  whJ 
were  unacquainted  with  science  understood  in 
ertia  in  its  literal  sense  as  a  quality  —  men 
want  of  activity,  or  laziness." 

Maxwell  suggests  certain  simple  ex[)erimenti 

»  Theory  of  heat,  p.  S6. 
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which  the  student  tuny  perform  in  order  to  be- 
come thoroughly  acqiiniiitcd  with  that  property 
of  mutter  which  he  calls  inertia.  I  shall  de- 
scribe an  additional  exi>erimeat,  fori  firul  that 
the  dillicnlty  is  not  merely  one  of  words.  There 
are  many  people  who  do  not  recogni2e  the  phys- 
ical facts  to  be  dealt  with. 

Take  a  heavy  weight,  fifty  pounds  let  us 
say,  and  sus[)end  it  by  a  long  cord.  To  the 
weight  thus  hanging  attach  another  cord,  strong 
enough  to  sustain  the  fifty  pounds.  By  means 
of  this*  latter  cord  give  a  sharp  horizontal  pull 
to  the  weight.  The  cord  is  broken,  while  the 
weight  hai-dly  moves,  — is  left  slightly  swing- 
ing. Is  it  possible  for  any  one  to  try  this  ex- 
periment, and  not  recognize  that  we  have  to  do 
here  with  something  more  than  the  inability  of 
matter  to  set  itself  in  motion  ?  Evidently  we 
encountered  a  reiii.'it(uice  in  setting  the  body  in 
motion.  Whence  came  that  resistance?  Not 
from  gravity :  tlie  pnll  was  horizontal ;  and, 
moreover,  the  cord  we  have  broken  w^onld  have 
served  to  lift  the  weight.  Assuredly  not  from 
friction,  or  resistance  of  the  air.  We  are 
driven  to  the  conclusion  that  matter  possesses 
a  pi-operty  in  virtue  of  which  it  offers  renist' 
ance  to  an  agency  which  is  setting  it  in  motion, 
We  should  find,  too,  by  experiment,  that  mat- 
ter offers  a  similar  resistance  when  its  motion 
is  being  changed  in  any  way,  either  in  magni- 
tude or  in  direction.  This  property  of  matter, 
which  is  much  more  than  the  mere  inability  to 
«et  itself  in  motion,  is  what  Maxwell,  Thomson, 
and  Tait  call  inertia. 

Now,  we  must  distinguish  very  carefully  be- 
tween inertia  itself,  a  property  of  matter,  and 
the  resistance  which  matter  can  exert  in  virtue 
of  that  property,  somewhat  as  we  must  distin- 
guish between  a  man's  strength  (that  is,  the 
property  in  virtue  of  which  he  can  uxert  force) 
and  the  force  which  he  may  be  actually  exerting 
at  anv  time. 

Returning  to  ext)eriment,  let  us  attach  to 
our  fifty- j>ound  weight  a  weak  thread,  capable 
of  sustaining  a  few  ounces.  Pull  gentlj"  and 
steadily  in  a  horizontal  direction  n[K)n  tliia 
thread.  A  resistance  is  felt,  to  be  sure  ;  but 
the  weight  is  moved  perceptibly  in  the  direc- 
tion of  the  pull,  and  acquires,  perliat)9i  n  greater 
velocity  tliau  we  succeeded  in  giving  to  it  by  a 
pull  which  broke  the  cord  previously  used. 

This  ex  pen  men  t  pmvcs  that  the  resistance 
which  a  given  body  can.  in  virtue  of  its  Inertia, 
offer  to  an  agency  which  is  setting  it  in  motion 
(and  it  would  be  the  same  for  any  change  in 
ila  motion),  is  a  variahle  cjiiautity  —  let  us 
leave  the  8taU*ment  unfinished  for  a  moment, 


while  we  look  for  the  conditions  and  the  law 
of  this  variation*  When  the  stout  cord  was 
broken  in  pulling  at  the  hanging  weight,  the 
latter  acquired  a  small  velocit}-,  it  is  true  ;  but 
it  acquired  that  velocity  in  a  very  short  time, 
a  fraction  of  a  second*  When  pulled  by  the 
thread,  the  weight  acquired  a  somewhat  greater 
velocity,  it  may  be ;  but  a  much  longer  time 
was  occupied  in  the  change.  The  exact  quan- 
titative law,  which  can  be  determined  by  exper- 
iment with  such  apparatus  as,  for  instance, 
Atwoo<i*8  machine,  is  expressed  by  complet- 
ing the  interrupted  statement  in  the  follow- 
ing words  :  —  being  proportional  to  the  rate 
at  which  tlie  agency  is  changing  the  body's 
motion. 

This  definite  law  being  recognized,  there 
should  be  an  end  of  the  current  vague  attempts 
at  explaining  such  phenomena  as,  for  example, 
that  of  a  half-open  door  pierced  by  a  cannon- 
ball  without  being  shut.  Text-books  too  fre- 
quently say,  in  sucli  a  connection ,  that  ^'  masses 
of  matter  receive  motion  gradualk  and  surren- 
der it  gradually,"  or  that  ''  it  requires  time  to 
impart  motion  to  a  body  as  a  whole,"  — ^^ state- 
ments from  which  the  student  is  in  danger  of 
getting  the  idea,  if  indeed  he  gets  any  idea, 
that  the  time  is  required  in  order  to  <lraw 
things  taut  within  the  body,  and  get  its  parti- 
cles to  acting  upon  each  other,  somewhat  as  it 
takes  time  and  a  succession  of  jerks  to  take 
up  the  slack  of  a  freight-train  while  it  is  being 
started. 

Let  us  note  again  that  the  resistance  which 
has  just  been  considered  is  not  the  body's  in- 
ertia, but  is  merely  the  manifestation  of  that 
property.  But  if  the  manifestations  of  inertia, 
in  the  case  of  a  given  body,  are  so  variable,  how 
can  we  speak  of  inertia  as  a  tneasurable  qnan- 
tity,  as  Maxwell  does  in  the  quotation  already 
made  from  him? 

Sup[>oso  we  take  a  certain  botly,  and  ascer- 
tain what  force,  reckoned  in  any  units  w^e 
please,  is  required  to  impart  to  this  l)ody  a 
certain  velocity  in  a  certain  time.  Then  we 
take  a  second  body,  and  ascertain  what  force 
is  required  to  give  it  the  same  velocity  in  the 
same  time.  The  second  force  may  be  equal 
to,  less  than,  or  greater  than,  the  first.  If  the 
forces  are  equal,  we  may  say  that  the  two  bodies 
have  equal  inertias.  If  the  second  force  is  n 
times  the  first,  we  may  say  that  the  second  body 
has  u  times  as  much  inertia  as  the  first.  This 
is  comparison  of  inertias.  If  we  wish  for  what 
is  called  measHremeHt^  we  have  merely  to  select 
some  body,  and  agioe  to  call  its  inertia  the  unit 
inertia.  E.  II,  Hau^ 
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LOCALIZATION  IN  THE  BRAIN. 

Since  1870,  when  Fritsch  and  Uitzig  showed  that 
the  cortex  of  the  brain  was  excitable,  physiologists 
have  been  actively  experimenting  on  it  Thus  far, 
investigation  has  given  rise  to  two  theories  regarding 
the  function  of  this  gray  matter.  One  theory  looks 
upon  it  as  the  seat  of  the  higher  intellectual  activities : 
the  other,  considering  it  as  a  sort  of  mosaic  composed 
of  small  areas,  looks  upon  each  area  as  possessing  some 
definite  function,  either  sensory  or  motor.  Moreover, 
such  is  the  nature  of  these  areas,  according  to  this 
theory  of  localization,  that,  if  they  be  stimulated,  per- 
fectly definite  movements  or  sensations  are  excited, 
while,  if  they  be  destroyed,  the  movements  or  sen- 
sations over  which  they  preside  are  abolished. 

At  the  International  medical  congress  held  in 
London  In  the  summer  of  1881,  these  views  were 
both  ably  represented;  the  former  being  supported 
by  Professor  Goltz  of  Strasburg,  while  Dr.  Ferrier 
and  Professor  Yeo,  both  of  London,  represented  the 
latter.  Goltz  had  a  dog,  an<l  Ferrier  a  monkey. 
The  animals  were  exhibited  before  the  physiological 
section  of  the  congress,  and  each  investigator  stated 
his  conclusions  as  based  on  the  animals  presented. 
Both  animals  were  then  killed,  and  their  brains 
placed  for  examination  in  the  hands  of  an  eminent 
committee,  consisting  of  Dr. 
Gowers,  Dr.  Klein,  Prof.  E.  A. 
Schaefer,  and  Mr.  J.  N.  Langley. 
The  reports  of  this  committee 
have  recently  been  published  in 
the  Journal  of  physiology  (vol. 
iv.  Nos.  4  and  6);  and,  having 
now  before  us  this  complete  de- 
scription of  the  lesions,  it  is 
possible  to  estimate  the  value  of 
the  peculiiirities  exhibited  by  the 
animals  while  alive. 

The  dog  presented  by  Goltz 
had  been  subjected,  between  No- 
vember, 1880,  and  May,  1881,  to 
five  operations.  By  these  a  lar;z<? 
portion  of  the  cortex  of  l)oth 
hemispheres  had  been  washed 
away  with  a  stn»am  of  water. 
Casually  observed,  this  dog 
showed  nothing  abnormal  in  its 
bearinjj:.  It  ran  round  the  room, 
wagging  its  tail  and  sniffing 
about,  as  any  dog  is  apt  to  do  in 
a  strange  place.  Its  expression, 
however,  was  stupid,  and  its  gait 
heavy;  but  it  appeared  to  pos- 
sess all  its  senses,  ami  have  control  over  all  its  mus- 
cles,—  two  points  which  are  to  b(?  emphasized  as  of 
fundamental  importance  in  the  present  discussion. 
This  dog  was,  however,  quite  different  in  many  ways 
from  a  normal  dog.  In  travelling  about,  it  avoiiled 
not  only  real  objects  obstructing  its  path,  but  those 
which  were  not  real,  —  such,  for  instance,  as  a  spot 
of  sunlight  on  the  floor,  or  a  bit  of  white  cloth 
spread  flat. 


Fear  was  apparently  absent.  The  craddng  of  i 
whip  and  threatening  gestures  produced  no  effect; 
and,  when  an  angry,  spitting  cat  was  held  up  to  test 
the  impression  which  it  would  make  on  this  dog,  it 
calmly  began  to  lick  the  cat's  face.  It  would  eat 
dog's  flesh,  something  which  a  normal  dog  Is  said  not 
to  do.  When  pent  behind  a  low  fence,  it  made  no 
systematic  effort  to  get  out,  although  it  appmrently 
wanted  to  do  so ;  the  difficulty  seeming  to  be  that 
it  did  not  know  how. 

Without  further  continuing  the  list  of  TmriaUons 
from  the  normal,  it  can  be  briefly  said  that  this  dog, 
though  possessing  his  senses  and  not  paralyzed,  had 
yet  lost  something  which  goes  to  make  up  the  differ- 
ence between  an  intelligent  and  a  stupid  animal;  or, 
to  quote  Goltz,  there  was  a  weakness  of  perception. 
The  conclusions  which  Goltz  drew  from  the  actions 
of  his  dog  are  too  obvious  to  need  statement. 

The  monkey  presented  by  Ferrier  had  been  operated 
on  seven  months  before.  At  that  time  what  Ferrier 
calls  the  motor  zone  —  a  region  about  the  fissure  of 
Rolando  —  had  been  destroyed  on  the  left  side.  This 
was  done  with  a  thermo-cautery.  In  tlie  animal  as 
exhibited,  there  was  weakness  in  the  right  leg,  and 
the  position  of  the  right  arm  was  abnormal.  No 
voluntary  use  of  either  of  the  limbs  on  that  side  bad 
been  noticed  since  the  operation.      Otherwise  the 


RiKl>t  (*M»!  of  ili»j;'rt  brnin,  after  LnnKU-y,  sliirhtly  nltcro<l.  I.,  firnt  convolution:  11.. 
Kcoinid  cotiv«»hition:  III.,  third  convolution:  IV.,  fourth  convolution;  A  C  niitorlor 
cotnpoHitc  convolution;  PC,  poBtcrior  composite  convolution;  O  /.,  oIfact«>ry  lobe; 
Oli,  orbital  lobe;  /*/.'.  Trorcan  convolution;  T,  uncinate  convolution.  TIic  circlet 
numbered  4, ;'»,  7,  S,  11,  111,  13,  14,  10,  reprcHcnt  arenn  localized  by  Ferrier  on  the  brain 
of  the  doif,  and  have  been  taken  from  hiH  t\n  32,  *  The  functions  of  the  brain,*  p.  1-18. 
Thij  brokrn  line  encloses  the  rcj^ion  which  tin-  lesion  i«  known  certainly  to  have  cov- 
ered, and  wilidn  which  all  the  gray  matter  of  the  cortrx  had  been  roujovcd. 


monkey  was  quite  well.  Dr.  Ferrier  briefly  stated 
that  he  considered  this  paralysis  as  due  to  the  destruc- 
tion of  the  motor  zone  of  the  cortex,  which  presided 
over  the  muscles  on  the  right  side  of  the  body,  the 
destruction  of  which  would,  according  to  the  theory 
of  localization,  produce  this  effect.  It  now  remained 
for  the  post-mortem  to  show  what  were^the  lesions 
in  l)oth  the.se  cases. 
Mr.  Langley,  to  whom  the  right  brain  of  the  dflf 
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waj  glTCD,  htm  made  a  very  thorough  report.  Indeed, 
he  reviewed  Ihe  whole  subject  of  the  fis^sureji  and 
convohitions  of  the  dog-a  brain  before  giving  his 
oUservations  in  thb  particular  case.  His  main  con- 
ctusioria  are  perhaps  best  indicated  by  a  figure  sijow* 
ing  the  extent  of  the  lesion.  This  is  traced  on  a 
ftcheniatic  outline  representation  of  the  right  hemi- 
sphere seen  from  the  side. 

In  some  places  doubt  as  to  the  exaet  extent  of  the 
lej^ion  rofrc  frum  the  obliteration  of  some  of , the  fis- 
11  eures,  and  a  possible  dragging  of  the  brain  during 
^L  cicatrization.  The  region  enclosed  within  the  dotted 
H  line  in  the  accompanying  figure  leaves  out  all  the 
■^      doubtful  f>oints,  and  includes  the  part  only  which  is 

■  certainly  known  to  be  c<jvt»red  by  the  lesion. 

■  In  ortler  plainly  to  indicate  the  significance  of  this 
H  injury,  some  areas  lcK%ilized  for  the  dog's  brain  by 
"         Ferrier  have  been  Inserted  In  the  iigure  in  positions 

I  which  are  approximately  correct  The  number  of 
these  areas  iiiv^oh*ed,  as  can  be  seen  at  a  glance,  is 
very  large. 
The  left  brain  of  the  dog  wsa  examined  by  Dr. 
Klein.  Without  goins  into  the  details  of  his  report, 
il  may  be  stfitcil  lliat  the  extent  of  the  lesion  was 
ralher  Jess  than  tlmt  on  the  right  s^ide.  The  destruc- 
tion of  the  gray  matter  did  not  extend  quite  so  far 
forwards,  nor  5*>  far  towjirds  the  ba-*e,  but  it  was  still 
extensive  enough  to  include  some  two-thinls  of  the 
areas  which  were  embraced  by  the  lesion  on  the  op- 
posite side. 
If,  then,  the  theory  of  localisation  were  correct »  wo 

Ishotilil  have  expected  to  find  this  dog  largely  part- 
ly xed  on  bolfi  sides  of  his  hn<ly,  and  blind  in  both 
eyes.  That  this  was  not  the  casts  the  actions  nf  the 
animal  plainly  showed.  There  was  some  degener* 
allon  found  in  the  deeper  parts  of  the  brain,  but  it 
was  apparently  of  little  importance. 
The  brain  of  the  monkey  waj*  examined  by  Professor 
Schaefer.  The  lesion  was  found  quite  strictly  con- 
fined to  the  motor  itone.  It  thus  covered  an  oval  re- 
gion, occupying  abtPUt  the  middle  third  of  the  brain, 
I  and  bisected  transversely  by  the  fissure  of  Rolanrlo,  the 
ends  of  which  extcful  beyond  the  oval  on  both  6\d('», 
Beneath  this,  in  the  medullary  centre,  was  a  second- 
ary lesion  having  about  iIim  same  extent.  The  basal 
fpnglia  were  f»ot  Involved.  But  the  very  important 
ilCt  was  developed,  that  the  pyramidal  tract  connected 
With  the  left  side  of  the  brain  ha*i  nndergone  Wal- 
lerian  degeneration  through  its  whole  extent,  while 

I  there  wa>(  also  found  an  unexplained  tract  of  degen- 
eration in  the  left  lateral  column  of  the  cervical  cord. 
These  deep  lesions  being  discovered,  it  iK-came  at 
once  impossible  to  decide  whether  the  effeeist  observed 
In  the  monkey  were  due  tA>  a  removal  of  a  certain 
portion  of  the  cortex  or  not;  so  that  it  cannot  be  con- 
sldere<l  that  in  this  case  the  monkey  presented  by 
Fcrrlcr  furnishes  any  evidence  in  favor  of  local ixit  ton. 
From  the  dog,  on  the  other  hand,  which  was  ex- 
hibiUnl  by  Goltz,  the  conclusion  is  warranted,  that 
large  jtortions  of  the  cortex  can  be  removed  wtthont 
producing  any  of  those  elTccts  which  would  be  ex- 
pected if  the  th«'ory  of  lo4^.ali /Dillon  were  Irue;  and  at 
the  same  Umo  there  Is  nnme  reason  to  belif*ve  that 


the   removal  of  portions  of  the  cortex  diminishes 
general  intelligence. 

VVe  have  discussed  but  two  experiments,  and  they 
in  themselves  are  not  sufficient  ground  for  any  gener- 
alization; yet  the  position  in  the  scientific  world,  of 
all  concerned,  is  such  as  to  render  these  particular 
ob8ervalif>ns  of  more  than  usual  importance  in  the 
history  of  this  Interesting  question,  and  hence  worth 
some  passing  attention, 

HeXHY   II,   DoJfAWiSOK. 


THE   WINTER  OF  1879-80  IN  EUROPE. 

The  meteorological  conditions  which  characterized 
this  phenomenally  cold  winter  have  been  carefully 
studied  by  M,  Teisscrenc  de  Bort.  There  are  but 
few  as  severe  winters  in  a  century,  while  the  month 
of  D«»cember  was  the  coldest  on  record  at  Paris, 
This  exceptional  cold  was  due  to^  i^,  the  position  of 
the  maximum  pressure;  2**,  the  clearness  of  the  sky; 
3**,  the  presence  of  snow  upon  the  ground ;  4**,  the 
calm  which  prevailed.  These  conditions  were  united 
for  twenty-seven  consecutive  days.  Proceeding  from 
the  characteristics  of  tins  particular  season,  the 
aathor  discusses  the  subject  of  the  persistence  of 
area^i  of  high  and  low  preissure  in  certain  localities, 
and  the  resulting  weather  phenomena.  These  ♦  cen- 
tres of  atmospheric  action  *  destroy  the  parallelism  of 
Isobars  and  isotherms  with  the  equator,  and  control 
the  prevailing  winds.  Thus,  an  area  of  high  pressure 
generally  prevails  in  Siberia  in  winter,  and  a  similar 
area  at  about  3ii°  north  laritud«  in  the  Atlantic,  near 
Madeira.  The  displacement  of  these  maxima  produces 
modifications  in  the  weather  of  the  whole  of  Europe, 
cauiilng  these  abnormal  seasons.  Three  types  of  cold 
weather  may  be  recognized:  1°,  that cliaracteri zed  by 
the  displacemtnit  of  the  Asiatic  maxinmm  towards 
Europe,  in  which  the  weather  is  dry  and  quite  cold; 
2^,  that  characterized  by  the  removal  of  the  Ma- 
deira maxirnnm  towards  France  and  Eurt>pc,  with 
low  areas  in  Tobolsk  and  near  the  Azores,  in  which 
cold  and  calm  weather  prevail:  8°,  that  characterized 
by  the  dii^piacement  of  the  Madeira  maximum  north- 
ward, with  relatively  low  pressures  over  central 
Knroi>e  and  the  Mediterranean,  and  giving  rise  to 
cold  with  dampness  and  snowfall. 

Similarly,  two  types  of  mild  weather  maybe  noletl; 
I ^,  that  characterized  by  low  pressures  in  northern 
Europe,  with  the  displac<^ment  of  the  Madeira  high 
area  towards  Spain  and  the  Mediterranoan;  2°,  that 
characterized  by  a  general  spreatling  of  high  pressure 
eastward  to  its  maxinmm  In  Itussia.  Thei^e  types  are 
hanlly  distinct  enough  to  he  classed  se]>aralely :  both 
are  accotnpatued  by  south-west  or  west  wind**,  bring- 
ing warm  and  moist  air  from  the  ocean.  VVhiht  the 
fact  of  the  controlling  influence  of  barometric  areas 
is  fully  recognized,  it  is  not  so  eiisy  to  account  for  the 
displacements  which  are  observed.  The  author  sup- 
poses that  these  are  duo  to  changes  in  the  thermic 
condiiion  of  diEferent  regions  of  the  glube,  but  does 
not  attempt  to  further  investigate  this  suliject.  If  it 
were  possible  to  foretell  the  barometric  conditions  of 
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coming   months,    the    problem    of   fore(*astiDg   the 
character  of  a  season  would  be  capable  of  solution* 

W.  U. 


OLIVJXE  ROCKS  OF  NORTH  CAROLINA, 

Mi'CH  interest  was  attracted  a  number  of  years 
ag»>  to  the  olivine  rocks  of  North  Carolina  by  the 
excellent  paper  of  Dr.  Gentli,  on  '  Corundum  and  its 
alterations/  Theso  n>cks  are  also  well  known  prac- 
tically from  their  association  with  the  mica  and 
corundum  mines  of  that  .«iate:  hence  any  thing  tend- 
ing to  elucidate  the  origin  and  history-  of  these  im- 
mense massi»s  of  olivine  is  of  value.  There  lias  been 
recently  published,  in  the  Proceedings  of  the  l)o8ton 
society  of  natural  history,  a  paper  by  Dr.  Alexis  A. 
Julion  on  these  olivine  rucks,  which  is  of  great  value, 
even  if  some  exceptions  may  be  taken  to  his  conclu- 
sions. The  particular  variety  of  olivine  rock  in 
North  Carolina  is  dei^ignated  as  dunite;  it  having 
been  named  from  Mi»unl  Dun  in  New  Zealand,  from 
which  locality  rock  of  this  character  was  first  de- 
soril»ed.  In  North  Carolina  the  rock  is  found  in 
oval  or  lenticular  masses  in  a  honiblendic  gneiss:  and 
a  •  marked  slaty  laminaiitm '  is  looket!  upon  by  Dr. 
Julien  as  s:ratificati-»n  which  dips  ai  a  steep  angle. 
His  reasons  for  regarding  this  banded  structure  as 
bt>d ding-planes  are,  that,  on  microscopic  study  of  thin 
slices  there  is  seen  an  alteniation  of  coarser  and  finer 
invirular  ;:rains.  Again:  grains  of  chromic  iron  are 
found  not  only  dispHrrsrd  thri.'U;;houi  the  rock-mass, 
but  a!*o  in  thin  hand*  alu-rnatin^  wi;h  the  dlivine 
bantls.  He  fuund,  h.'wever,  a  sharp  br..ak  bet^veeu 
the  laniiRiiion  of  the  ollviiti.'  rock  and  the  filiation 
of  the  Li'rnblendic  ;j:nei<s  surrounding  it.  Again: 
when  there  La?  n.it  b»;e:i  formed  in  the  rock  <ome 
n-A:«.r:.il.  of  ;a:t?r  ila:*.*  :h.in  the  time  the  r.-»ck  came 
i:::.'  rlic*-.  wLi  h  s^rv-s  a*  a  oemei.:  :>  hold  th»*  oli- 
v;:.o  jr:i;r.?  i-c-! ':.-.-.  :i.e  rt-^ck  is  pulvt-rulen:  and  fria- 
ble, '..kr  ,\  I  K'«>v!y  .^.■!i5..1:ila:ed  san-l. 

Yr-.m  \\:r  abovr.  Dr.  J  ilit-n  draw<  the  <^vr*c]usi.-4ii 
::ia:  ::.i-  •:■;:. ::e  i^  ::e.::.eri;f  •hr^iiiical  ii-'ri'l  eriii*- 
::vv  vriji:..  l  ;:  r.ither  .ir.  .-i-.wimu'.a::  -ii  i»f  •/■  '/.-^ji  f roui 
>:'mv  ■  i.i-  r  ■■'.::'.:u-  r«"»kiv  ■  :  er.iv'.iv-  •riyli;:  tliat  is, 
i:  :^  .4:-  vliv::.^  -.i:..l<t  •::■?.  TLe  ohiof  Jef- ct  in  Dr. 
Jul:r:.'s  re**  •:..:,'  is.  th.it 


!.e  evii  !.. 


which 
■•_•  .  r:  -'f  zl.isv.v.v  c  .li-i  rxisl  •?.j'j.illy 
X  !.i;  >."'mv  ».:;•.  rr'.y  i.ffrreii:  •rijin. 
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formation,  it  is  easy  to  see  that  the  eflfect  it  prodm 
upon  the  boundary-rock  is  different  from  its  tcli 
upon  them  as  a  lava-flow  or  an  intrusive  mass, 
the  last  two  cases  i)n»sent  different  relations,  acco 
ing  to  their  origin,  to  the  surrounding  rocks, 
a  rule,  it  can  hardly  be  considered  safe  to  pt 
lively  declari*  what  the  origin  of  an  old  ctysi 
line  rock  is,  until  these  relations  liave  l>een  carefi 
ascertained;  and  in  this  direction  Dr.  Julien^s  wi 
is  defective.  The  present  writer  s  microscopic  ati 
of  the  North  Carolina  dunite  sliowed  him  that 
rock  he  was  studying,  even  wlien  destitute  of  M 
cementing-material,  was  not  friable  and  pulverule 
while  the  sections  to  his  mind  presented  characi 
belonging  to  eruptive  rocks  only.  The  olivine  gn 
are  separated  by  fine  fissures,  but  ever}'  irregulai 
in  the  outline  of  one  is  matched  by  a  correspond! 
irregularity  in  the  adjacent  bound ing-grains. 
these  grains  had  been  water  or  wind  worn  olivi 
sand,  no  such  matching  of  the  parts  would  have  Ik 
possible.  This  any  one  can  readily  see  for  faimi 
if  he  will  examine  any  conglomerate,  and  obse] 
the  an)ount  of  interstitial  material  it  takes  to  hi 
together  and  fit  the  pebbles  to  one  another.  Tb 
let  him  remenibt-r  that  a  sandstone  is  a  conglomer 
on  a  small  scale,  and.  under  the  microscope,  a  C( 
gli^meraio  to  ihe  eye  as  much  as  the  other  is  to  1 
unaided  vi>ioii.  The  olivine  rock  now  uuder  a 
sideration  has  absolutely  no  interstitial  spaces  a 
no  binding-material,  but  the  grains  are  fissured  a 
separated  the  same  as  the  adjacent  portions  are  se] 
rated  in  cracked  and  fissured  glass.  From  this  1 
conclusion  naturally  follows,  that  such  structi 
indicates  that  these  olivine  grains  were  formed 
the  cracking  i>f  an  olivine  nuiss  during  the  proo 
of  solid itioat ion.  crystaHiz-Ulon,  and  cooling;  tt 
is,  from  an  er;;p:ive  mis<. 

Fur:hor,  in«livi^iaAls  i-f  r-Iivine  are  seen  in  polarii 
light  t»»  l-e  nj:i  !e  up  oi  a  nuni!.»».-r  of  distinci  grah 
;»<  niucli  >'.iMr.i:Ki  by  fissuro*  iro!i:  one  a'iother 
the  di*:::-i-:  in  ::•«  :;-...il  ::r:i::i>  are  fisewhere  in  t 
*ocl:"n.  Ti.:<  i^  .1  :.a:i;r.i!  .ir.-i  conin.-.n  occurrei] 
i::  an  ern-t.v-  :  :k.  i.::  •:.  a  s-uimei.tary  *.*nv  l 
jtarts  ii:^'i.t  t  ■  ".  -  soa::ervi.  Ma:.y  i-x  ihese  im 
viiuals.  :  o.  :k:e  !  :.z,  wi- :j..-sl:aw'd  masses  wi 
si..^rj'!y  ik-:::*.":  i.!.:*.  I:  :;.•■>-  ha!  I'eer.  water 
Willi.:  W'.'t:.  ^:a.:-.s  ::.•.->■  ^- :^l.t  :■•  L-iv--  hiid  the 
si  1  a r p  e . :  j:e s  w . . :  r ,  r .  ■.  -. : . ■  i  •.  ; .  .i : . • '  1  r .  k •.  n.  Tli e<e  Ion 
!•  nticu'.ar.  i:s--.:ri  i  ::.:;\:  1::.»".*  .%t^  a's>  arranged 
every  m:z\*:  l  ■  •  :.••  a:.-  :'..'.:.  «::<;::.  i:  I'.e  r'.vk  we 
sei:nier.:ary.  tV.ty  1. ii^L:  i-  lie  i.ear'y  T-iralie!,  ai 
on  thfir  si  '.os. 

T:;o  .iit-rra:: -ns  ■.■:  :*.=  ■:.:::  :v  :Ts:::*«e^:  by  D 
Julien  ar^  :::::^r:a:.:  ;:•:  I  iMcv  *:•«  Ivoause  th< 
civ*.  r!s.  *.  •  Vf-!r.*  w'.  :".. .7  :  -.'■v-f-.  T.-o  \:.'ri;niui 
;::  t\rs  ■  v-  :;:<  is  .  ^  !<■  '.  .;;  •-.  -i^  .'.  >r ;  rii.»r}"  i  r>dao 
a:.  I  :  :,  .*  Dr.  •♦. •..:'.:  ■■■'.1.  tLr  :  r.iiiry  materi, 
f :  !::  -a  '. .  *: '..  ::: .i :.  y  :  k -  r . ^ : :; a:  v .:.  T li -^  c':i.\nge  i 
the  '  '. i  V ; : .  e  r  ■ :  *<  : .  \*.  l:T-  >: :: :  r  -.  k  -  i ea  S  : :  ;  he  pr 
d :i : : i : a  •  :  cl: a ". cr' .: .• : . : c  r  ■■::;:  : :: . s .  :.  .^r sb ■  end 
s.-li:s:s.  uc  >'..;>:*.  s-:r-.-.:.::::^.  -=::.  Tl.e  change  1 
*t:r}»cn:i::v  .::i:Trls.$  e%  ^ry  \ar.a:!;r..  *' froTi  that  i 
whicl:  :!:•?   srr:«:.:;::e  is    i  if.>    '.  ar-or.;  :be  olivii 
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gimnuleB,  merely  as  a  minule  Jibnms  network,  or  as 
films  eiivelopiug  olivine  cores*  in  ihal  in  which  only 
minute  particiea  of  olivine  survive  as  the  nuclei  of 
the  gmimlos,  and  to  the  final  result  of  a  true  and 
complete  serpentine.*' 

Dr.  diiiion  further  claims,  that  the  aetlnolites,  ain* 
phibolltes,  hornblende  schist*,  and  many  of  th«  talc 

Tlisis,  Bteatitea»  and  aerpeuiines  of  the  Appalachi- 
belt»  are  the  equivalents  of  the  duniie  of  North 
Carolina* 

The  objections  to  some  of  Dr,  Julicn's  views  have 
not  been  offeri^d  from  any  spirit  of  critit-ism  of  his 
truly  excellent  pa[»er,  but  for  the  purpose  of  causing' 
m  more  thorough  study  of  the  field-relations  of  thiB 
rock,  and  ji  presentation  of  tli«?  evidence  that  study 
affords.  If  the  evidence,  tben,  sustains  Dr.  Juiien^s 
conclusions,  his  views  will  he  accepted  unhesiuUngly. 
He  has,  indeed,  given  more  evidence  for  In b  opinions 
than  most  writers  on  crystalline  rocks  are  inclined  to 
offer;  for,  as  a  rule,  they  appear  to  consider  their  mere 
dictum  eufficlcnt  to  prove  tlie  origin  of  any  rock*  It 
would  seem  that  the  time  han  come  when  i»Uitemenls 
regardiJig  the  origin  of  crystalline  rocks  cannot  he 
accepted  from  aa^^  observer,  utiles^  those  claims  are 
accompanied  by  full  antl  decisive  proof  of  their  cor- 
rectness. To  brinj?  about  tliii  heaUhy  stale  in  the 
study  of  the  Xorth  -  AmerlL-au  rocks,  the  present 
writer  has  labored  for  years,  and  will  continue  to 
Itthor.  M.  E.  Wadswobtu. 


ABOUT  GREAT   TELESCOPES. 

Dii*  RAt.Pir  Cope  LA  .VD  of  Dun  Echi,  near  Aber- 
deen, when  returning  to  Scotland  by  M'ay  of  this 
country  a  few  months  since,  made  a  tour  of  j^everal 
North- American  observatories;  and  in  a  late  number 
of  Copcr$ticua  he  contributes  a  pai>er  on  the  Dudley 
observatory  at  Albany,  the  Litclifleld  ohservatoiy  of 
Hamilton  college  at  Clinton,  the  Warner  ohservatury 
at  riochesler»  the  Toronto  observatory  (CanaduJ,  the 
McGrll  college  observatory  (Montreal),  the  Harvard 
college  observatory  (Cambridge),  the  Winchester 
observatory  of  Yale  college  (New  Haven),  the  two 
observatories  at  Princeton,  and  the  U.S.  naval  ob- 
servatory (Washington).  The  noteworthy  portions 
of  the  equipment  of  the*e  eslabti?^hments  are  briedy 
dealt  with»  and  the  work  generally  specided  on  which 
they  are  employed.  Dr.  Cojieland,  havingen  joyed  the 
good  fortune  of  seouig  ihrougli  a  nutnber  of  the  finest 
lelesco|.»eB  in  all  parts  of  the  world,  places  on  record, 
at  the  conclusion  of  the  pap«*r,  hU  general  impres- 
aions  of  the  actual  state  of  tele jcope-consi ruction  oa 
both  sides  of  the  Atlantic. 

First  as  regards  their  optical  merits:  it  does  not 
seem  to  him  that  any  material  dilTercnce*AS  to  the 
mere  power  of  separating  close  double  stars  exists  in 
the  object-glassea  luadv  by  the  chiuf  t)pticians  in  Eu- 
rope and  America.  On  a  night  of  good  definition, 
any  of  their  Itdcscopcs  may  he  trusted  to  divide  a 
fairly  e(:|ual  pair  of  stars  at  a  dislance  indicat^'d  by 
Dawet*»  Ubie.i  of  wlilcli  the  following  i«  a  sufficient 
specimen :  — 

»  51cm.  my,  Milr,  aw.,  ttsv.  IW. 


Aperture  in  IncbcM. 

Lc^AHt  MvparublcT  f)i»unci\ 

1.0 

4.5ir" 

2.0 

2,28 

8.0 

1.52 

4.0 

1.14 

G.0 

0.76 

8.0 

0.67 

10.0 

(K4(t 

12.0 

0.380 

15,0 

0.304 

20.0 

0.228 

25.0 

0.182 

2(10 

0.175 

27.0 

OAm 

30.0 

0.152 

We  thus  aec  that  In  this  respect  our  telcseopea  are 
pnictJcally  perfect,  and  also  that  the  atmosphere  on 
ilu^  very  best  nights  is  sufliclenlly  steady  to  permit 
their  full  power  to  be  used.  If,  however,  we  test 
thtnu  on  double  stars,  of  which  the  components  differ 
very  much  iu  brjlliancy,  then  it  ia  by  no  meani«  so 
easy  to  coint?  to  a  certain  conclusion.  There  is  the 
secondary  spectrum  lo  contend  with,  resp^^ctinp;  Ibc 
characttT  of  which  it  may  be  said  that  a  certain  de- 
gi'ee  of  personal  taste  or  fashion  exists.  Some  jn'r* 
sons,  notably  opticians,  seem  to  he  little  disturbed 
by  a  decidedly  blue  glare,  while  others  prefer  a  wine- 
colored  fringe,  Perhups,  indeed  probably,  there  is 
a  physiological  difference  iu  the  observers;  for,  if  we 
supjiose  a  person  to  he  blind  to  tlie  extreme  blue  and 
the  violet  rays  only  of  the  spectrum,  to  him  an  over- 
corrected  object-glass  would  he  perfect  With  it  he 
would  be  able  to  make  out  the  closest  companions 
of  blue  stars,  or  to  see  comparatively  faint  ones  right 
up  to  the  moon*a  bright  limb.  To  such  a  person, 
however,  an  object-glass  under-corrected  to  the  same 
extent  would  appear  to' be  a  decidedly  bad  one.  To 
Dr,  Copeland,  as  well  as  to  many  of  his  colleagues, 
an  average  glass  by  Cooke  or  Grubb,  and,  to  a  less  ex- 
tent, by  Clark,  appears  over-corrected;  while  one  by 
Schrijder,  and  some  of  the  Munich  glasses,  appear 
under*correcteil.  But  here  an  important  practical 
difference  enters  into  consideration,  one  which  has 
been  particularly  experimented  on  by  Mr.  Russell  i*t 
Sydney;  viji..  that  the  correction  of  an  object-gla«s 
may  be  les^iened  by  separating  the  lenses:  so  that  an 
over-corrected  obj^u^t^glass  may  be  adjusted  to  any 
desired  extent,  while  one  that  is  under-cori'ected  can 
only  be  used  in  the  state  in  which  it  left  the  maker's 
hatids.  As  an  example,  it  may  be  mentioned  tbal 
the  somewhat  over*correctcd  object-glass  of  the  15- 
inch  equatorial  at  Dun  Echt  has  been  materially  im- 
proved by  separating  its  lenses  0,2  of  an  inch,  while  a 
separation  of  0,3  of  an  indi  wa^  found  to  throw  out  too 
much  red  about  the  primary  imago.  Tins  degree  of 
Improvement  Is  best  shown  by  tlic  extremely  linear 
character  of  tlie  speclraof  stars  which  it  now  gives. 
But  in  this  connection  it  is  only  fair  to  mention,  that* 
in  making  this  object-glass,  Mr.  Grubb  was  limited 
to  the  relatively  short  ratio  of  12  to  I  between 
the  focal  length  ami  aperture.  Opticians  have  not 
neglected  to  airail  themselves  of  tbis  property;  and 


488 


SCIENCE. 


[Voi«  nL,  Xo.  <QL 


acconllngly  we  flml  three  of  the  largest  objectives 
in  the  worM,  — ihe2T-imh  at  Vienna,  by  Grubb;  tbe 
*i:}-incb  at  Princeton,  an«l  tbe  jireat  liussian  30-incb, 
lK»th  by  Alvan  Clark  A-  Sons,  with  their  lenses  sep- 
arated by  a  ooniiiilerable  interval. 

Assuming;  a  lanje  lens  to  be  ma«Ie  of  satisfactorily 
RtHxJ  disks,  and  having  ii«  curves  and  interval  so  ad- 
justed as  to  iiive  the  K-M  attainable  results,  there  is 
another  detail  of  construction  which  demands  in- 
creased attention  wiih  every  augmentation  of  size ;  i.e., 
the  state  ■  »f  the  surfaces  of  the  lenses.  Formerly  it  was 
tiH»  readily  assumed,  that,  provitli^l  the  curves  were 
rlj:bt,  a  few  scnitcbcs  more  or  lew  did  not  matter. 
Tlien*  is  a  well-known  story  of  an  optician,  who,  on 
l^eing  blamtHl  for  lurninj:  out  a  badly  scratched  lens, 
replied  tliai  an  obji»ci-gla*s  was  to  be  KK>ke«l  througli. 
and  not  at.  The  optician  was  neverthelej^s  in  the 
wrong:  for  if  delicate  objects  are  under  examination, 
no  matter  whether  they  are  small  com|uinions  of  large 
stars,  or  niiiuite  satelliies  of  bright  planets,  then?  can 
be  no  iloubi  iliat  the  fin:sh  of  the  objective  plays  a 
considerable  pan  in  ilu-ir  Aisibiiiiy.  Xor  is  it  merely 
necessary  that  the  surfai.'es  should  l»e  c^irrectly  fi>rmed 
and  well  p^-lished :  it  is  al«o  reiiui>ite  that  they  should 
Iv  kept  scrupulously  clean,  and.  above  all,  free  from 
grease,  the  slighies:  trace  of  whii-h.  wbrnspreail  over 
a  lens,  must  throw  oui  irremiUr  diffraolbin  *i»ecira. 
materially  aiTtvting  the  \isib:!ity  i-f  ai.y  small  p«»int 
I'f  light  in  the  neijihU-rhi*.  il  of  a  briiliant  object. 
In  this  rt'SiHv:  no  practical  a>;r^»nonier  shouM  neglect 
to  .issure  himst- f  iha:  .m  obj*  ot-glass  is  n\illy  doing 
full  ji:<t:oe  to  tlie  niaktr. 

Dr.  r.«;vland's  nraarks.-n  the  mountings  of  large 
tvitiat  -ria'.*  aro  tsptvial'.y  j»i  rt:i>  r.t.  In  Anierit'a,  he 
say*.  :hv  ni-  v.-  t::  .:  is  ;;:st  -r  I'arrly  s:::!:o:»iii  to  por- 
i::;:  ■.  f  a  -a;:-f.K':or\  '.;<o  <  t  tlie  .:ra:-.l  fptioal  p«»wers 
of  tl;-  r  a-.r  ::.<r:::::- r.:s:  ay.l  :. ..  r^:i::t  !  .leta:!  ..f 
a::x  \t\  .*•  ;.  ir.iV.s  i-^  att*  r.ii:-  i.  <  >:•.  ::.••  C'Titiurn: 
won:  \  ■'..  .  :.v.-.:  ■  c--  :  tl.- a-T  v.  :::■  r  *■  :  lie-i  [:» 
:h«»  -..  -:  VA  :>:a"<  :.^  :v.  r  :.rT.  a:.;  •.  ■.  r-ia:-*  :\  :.o 
:rs:"..:'.-.  .■  >    ::  '.'..-  \\  r  :  .*  :".  <  •»    ^Ar- :  .i  ",y  kr*.t  :n 
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detected  that  the  utmost  practical  limit  has  been 
reache<!.  A  27-inch  glass  can  be  managed  with  prob- 
ably greater  facility  now  than  a  10-inch  fifty  yem 
ago,  and  with  something  closely  approaching  to  the 
full  gain  in  power,  due  to  increased  size.  The  qoes- 
tion  of  size  now,  as  It  did  then,  reduces  itself  to  the 
production  of  suitable  disks  of  glass  and  to  co$t 
Hen*  it  is  that  silvrred-glass  reflectors  oflFer  facilities 
of  which  several  distinguished  investigators  have  not 
been  slow  to  avail  themselves. 


ENTOMOGRAPHY  OF  HIRMONEURA, 

Dr.  FniKDRUii  Braukr  has,  during  the  past  sea- 
son, been  able  to  add  considerably  to  our  knowledge 
of  the  lifi*-hi<itory  of  the  Hirmoneura  obscura,  and 
the  results  of  his  obser\*ations  have  been  published 
(Sitznu'jHK  ako'l.  ifi«ir.  M'ien,  p.  863).  During  the 
latter  part  of  June  he  found  within  the  nearly  formed 
pupa  of  Rhizotntgus  the  second  larval  stage  of  the 
IIirmt>neura,  which  resembles  the  first  stage  in  the 
structure  of  the  nn»uth-parts  (see  Science ^  Xo.  12),  bm 
lacks  the  pseudo|Mi«l5  and  ambulatorial  filaments  to 
tharacieristic  •  if  that  stage.  How  and  when  the  young 
Ilimionoura  larva  gets  at  the  Kliizotrogus  larva  still 
remains  unkimun:  but  13 rauer  assumes  (and  I  think 
lit.'  is  unite  safo  in  dicing  so)  that  it  enters  the  larva 
mot  the  pupa<  of  tht*  Kliizotrogus,  and  is  a  true  para- 
site, and  III  it  merely  a  predaceous  insect.  Haviiig 
enten\l  the  Khizi'trogus  larva,  it  seems  highly  proba- 
ble that  the  liiruioneura  lan-a  has  to  undergo  a  kind 
of  'luiesctMit  lar\al  state  of  uncertain  duration,  but 
which  sudiU-nly  changes  to  one  of  rapid  development 
during  the  pu{»,4l  state  uf  the  beetle,  which  lasts  only 
fr.Tii  iw..  !••  thr»*e  werks.  Hirmoneura  larvae  in  the 
sc.'i-r.d  "Stace,  if  aN»u:  eleven  millimetres  in  length. 
wtTc  :<■;::.!  :::  Ki::.'.>tri.^g!;s  pupae:  and  ten  days  after- 
waril  t!ie  iL:!!-^r  -wn  TMrasitio  larva,  twenty-two  milli- 
n*.«:r.  s  !:.  "..  i:»::..  -a  .>  f*.-:ind.  Brauer  thinks  it  more 
tl.a:.  :  r-'-  .»'  !•  :\:.\:  tl-o  :  ;!i-grown  Hirmoneura  larva, 
littr  .  • :!..  r^-:  ^  fr-  m  :hv  Kh: /"tragus  pupn.  hil>ern,'ites; 
i:.  :  v.:.  :  :!y  i-virirg  :n  July  of  ihe  next  year. 
r:.>  >:■.•>:  tv.-.'  t::  rr  I  v.;i^:ful.  The  Kliizotrogus 
!.ir.  .  <  kt.  "a::  :  r.  .  i:r-.-  tw..  vt-ars  for  development. 
r;  ■.  ■'  i: .  :*a  a'.!-  ■  »::V'-  f.-rtho  Hirmoneura  larva: 
.■.'.-:••>  av  .  !.  I  y  .  •::.^;!:^  t>  the  Ivetlo.  into  the 
::-  .::  .!.  .1  .  :  ■  i  :  i  :•.->:.:.  .  ither  attached  to  or 
:  •  .    :"  •.'  :i*  ^.^    .  ■■  1. 1"  r  nearly  two  years:  orit 

>     ;.  .  "      •.    ■  ".  :  >    ::sc^v.>ring  the  Hhizolro- 

^  >!.'■'.  w  '  :'  -  ;-:  i-i  ;:i  :;^  sr.'nnil  year's  growth. 
l"  .  •;-.  *  -^  :  •-.  -...^  :::  -it  pr.ibaMe,  .and  would 
^.\.   .»     \    i  >     -  :"  't—.'.er.t  of  the  Uirmoneu- 

:  i.    •    ^   •■'  -^r  -a:.  :»rv  a  hibernates.    In 

I    *    :•»-•:  .;  H    :■.  :•  "ri  !ar\a  is  endowed 
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THE  BONE-CAVES  OF  POLAND. 

lite  hone-caves  of  Ojcow  in  Poland.  By  Prof.  Dr, 
FicnD.  RoMER.  Translated  by  John  Edward 
Lee,  F.G.S.,  F.S.A,  Loudon,  Langmami^  1884. 
41  p,»  14  pK     4°. 

Otu  knowledge  of  priiDitivc  man  in  Europe, 
during  the  paleolithic  nge,  is  mainly  confined 
to  what  has  been  learned  in  regard  to  the  life 
and  habits  of  the  so*calied  'cave-dwellers/ 
This  lias  l)een  prinei pally  oblainetl  from  the 
scientific  exploration  of  nunierons  caverns, 
mostly  situated  in  western  Europe,  in  France, 
Belgium,  and  England ;  although  inhabited 
caves  are  not  wanting  in  other  eonutries,  espe- 
cially in  (Jerraany,  Spain,  and  Italy.  The 
farthest  point  to  the  south  to  which  they  have 
been  traced,  is  Sicily  and  the  extreme  south- 
eastern promontory- of  TUdy  ;  in  central  Eurojx* 
they  are  quite  rare ;  while  the  most  easterly 
part  in  which  any  similar  discovery  has  been 
made  is  Russian  Poland.  There,  in  the  neigh- 
borhood of  the  village  of  Ojcow  (pronounced 
Oi'zotf),  some  fifteen  miles  or  more  noi-th  of 
Cracow,  several  caves  have  been  discovered 
within  the  last  ten  years  in  the  Jurassic  lime- 
stone, which  forms  the  sides  of  some  of  the 
beautiful  valleys,  in  which  there  have  been 
found  human  remains  associated  with  the 
bones  of  animals,  both  those  extinct  and  liiose 
still  living.  In  the  year  1874  Count  Johann 
Zawisza  of  Warsaw  began  to  publish  in  the 
scientific  journals  of  that  city,  in  Polish  and 
French,  the  results  of  his  careful  explorations 
of  many  of  them ;  and  the  MaUriaux  for 
that  year  contained  a  rhum^  of  two  of  these 
papers.  At  the  pi^ehistoric  congress  held  in 
S^tockholm,  also  in  1H74»  Count  Zawisza  gave 
a  brief  account  of  his  work  in  a  paper  entitled 
*  The  age  of  polished  stone  in  Poland.*  lie 
again  called  attention  to  his  discoveries  at  the 
next  congress  at  liuda-Pesth  in  1876,  mainly 
in  the  one  called  *  The  cave  of  the  mammoth  ; ' 
about  which  he  has  since  published  more  in 
the  mcmoii-s  of  the  Anthropological  society  of 
Paris  iD  1878  and  1879. 

In  the  Mat&naux  for  January,  1882,  M,  G, 
Ossowski  has  given  an  account  of  the  researches 
undertaken  by  bim  in  187i>,  on  behalf  of  the 
Academy  of  sciences  of  Cracow,  in  several 
caverns  situated  in  the  eastern  part  of  the 
arrondiffsement  of  Cracow,  csiiecially  in  the  val- 
ley of  Mnikow.  About  twenty  of  them  yielded 
objects  4»f  human  fabrication,  all  l*elongjing  to 
the  neolithic  period.  Those  fashioned  out  of 
bone  were  the  most  remarkable,  and  these  are 
figured  in  two  plates. 

This  eomprises  all  that  had  been  given  to 
the  world,  so  far  aa  we  are  aware,  in  regard  to 


the  caves  of  Poland,  prior  to  the  appearance 
of  the  present  work  at  Breslau  in  1883.  In  it 
Professor  Romer  has  given  quite  an  elaborate 
rejwrt  upon  the  explorations  carried  on  by 
himself  in  1878  and  1879,  more  especially  in 
the  cave  of  Jerzmanowiee  ;  together  with  an 
account  of  the  results  of  Count  Zawisiia's  ex- 
plorations of  '  The  cave  of  the  mammoth,*  and 
some  slight  notice  of  what  has  been  discovered 
by  other  pei-sons  in  six  different  caverns.  It 
is  evidentl}'  intended  to  serve  aa  a  complete 
monograph  upon  the  Ojcow  caves ;  and  from 
the  fact  that  it  has  been  deemed  worthy  of  an 
English  dress  by  the  accomplished  translator 
of  Dr.  Keller*s  '  LakeHlwellings,'  and  the 
handsome  manner  in  which  it  is  printed  and 
illustrated,  wo  hoped  to  find  in  it  a  fit  com- 
panion to  such  classic  works  of  prehistoric 
archeology  as  Larlet  and  Christy's  ^  Reliquiae 
Aquatanicae,*  Du pontes  '  L*homme  pendant  les 
agesde  la  pierre/  and  Boyd  J>awkins*s  '  Cave- 
hunting.'  We  regret  to  be  obliged  tu  state  that 
our  expectations  have  been  disappointed,  and 
that  wc  have  found  the  work  quite  uusatis- 
factory,  at  least  upon  the  archeologicul  side. 
In  the  paleontolngical  department,  there  is 
evidence  of  knowledge  and  exj*enence,  leav- 
ing little  to  desire  ;  ivut  it  is  plaiij  that  neither 
the  author  nor  the  translator  has  any  clear 
and  adequate  comprehension  of  the  distinction 
between  the  paleolithic  and  the  neolithic  ages. 
We  find  the  statement  on  p,  41,  that  **  the 
remains  of  the  ancient  inhabitants  consist 
of  implements  of  hammered  fiint  (paleolithic 
Tr.),**  etc.;  while  on  p.  7  it  is  said  that  in 
the  cave  of  Jerzmanowiee  **  iio  polished  flint 
tools  were  found.  The  fliiit  implements  all 
belong  to  the  older  stuue  age.**  Evidenth% 
'  impiernents  of  hammered  tlint  '  and  *  itoli&ihed 
fiint  tools  *  are  intended  to  be  contrasted  ;  but, 
if  we  turn  to  the  plates,  w^e  find  that  all  the 
objects  represented  arc  cither  flakes,  knives, 
or  scrapers,  and  not  a  single  true  paleolithic 
implement  is  either  delineated  in  them  or  de- 
scribed in  the  text.  Very  difTereut  is  Count 
Zawisza's  careful  statement,  that,  ^*  of  thefoor- 
teen  caverns  I  have  excavated,  one  only  had 
been  inhabited  by  quaternary  man  ;  three  be- 
longed to  the  age  of  polished  stone ;  two  had 
8er\'ed  for  a  habitation  of  cave-bears  ;  and  in 
the  oUiers  I  found  nothing  **  {Cong,  of  Stock- 
holm^ p* 'iiji)) ,  Again:  "' The  dee  [ver  wc  dug, 
the  larger  became  the  implements  of  the  Mous- 
tier  type,  or  of  those  of  the  quaternary  gravels 
of  Mesvin*'  {MatMaux^  vol.  ix.p.  90).  So, 
too,  Dr.  Ron»er  evidently  is  not  aware  that 
jKittery  was  unknown  in  paleolithic  times ;  for 
ia  his  account  of  the  C4ivc  of  Jerzmanowiee, 
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in  which  he  declares  that  "  the  implemenls  all 
belong  to  the  older  stone  age,"  he  states  that 
''  numerous  pieces  of  burnt  pottery  gave  fur- 
ther evidence  of  the  existence  of  man  in  the 
cave." 

In  brief,  we  miss  an}'  indication  of  the  eni- 
ploj'ment  of  the  strictly  scientific  methods  of 
conducting  explorations,  according  to  which 
the  exact  depth  and  |x>sition  in  which  each 
object  was  found  are  noted,  whether  it  was 
covered  by  a  floor  of  stalagmite  or  not,  and 
what  articles  were  found  together;  and  we 
have  instead  onl}*  a  jumble  of  miscellaneous 
remarks,  iiowever  interesting  in  themselves. 
The  plates  are  beautifull}'  executed,  and  are 
valuable,  especially  those  in  which  tiie  animal 
remains  are  delineated ;  but  the  half-dozen 
devoted  to  archeology  represent  nothing  abso- 
lutely novel,  although  several  important  8i>eci- 
mens  are  figured.  A  number  of  human  skulls 
and  bones  have  been  found  in  the  different 
caves,  which  have  been  submitted  to  Professor 
Virchow's  examination ;  and  an  elaborate  ac- 
count is  given  of  his  careful  study  of  them. 
He  reports  that  he  finds  nothing  to  indicate  a 
high  antiquity  for  them,  and  no  material  differ- 
ences from  the  form  of  skull  of  the  present 
inhabitants  of  the  country ;  in  short,  there  is 
nothing  to  prove  that  they  are  not  the  result 
of  intrusive  burials,  and  consequently  not  of 
the  same  age  as  the  implements  occurring  with 
them. 

Two  interesting  facts  we  find  mentioned : 
one  is  the  enormous  amount  of  the  remains  of 
the  cave-bear,  discovered  by  Dr.  Komer  in 
the  cavern  explored  b}-  him,  amounting  to  as 
many  as  one  thousand  individuals ;  the  other 
is  the  proof  obtiiincd  of  the  co-existence  of 
man  and  the  cave-bear  from  the  finding  of  a 
vertebia  of  the  bear,  and  an  undoubted  flint 
implenicMit,  embedded  side  by  side  in  the  same 
solid  crystalline  stalagmite.  It  is  evident, 
from  tiie  general  result  of  the  explorations, 
that  the  caves  were  inhabited  almost  exclu- 
sively in  neolithic  times  ;  although  Professor 
Ronier  thinks  that  the  ocenpalion  continued 
into  *  the  bronze  age.'  But  the  fibula  figured 
by  him  in  proof  of  this  is  plainly  Roman ;  and 
in  one  cavern,  even  glass  beads  were  found  at 
a  considerable  depth  in  the  deposit.  Complete 
evidence  of  the  very  late  occupation  of  one 
cavern,  at  least,  is  afforded  by  the  discovery 
in  it  of  a  denarius  of  Antoninus  Pius,  of  the 
year  140.  But  there  is  nothing  remarkable  in 
this,  as  Roman  coins  have  frequently  been 
found  In  the  neighboring  province  of  Silesia ; 
and  a  hoard  of  early  Greek  coins  was  recently 
dug  up  near  Bromberg,  in  Posen,  on  the  lower 


Vistula.  Their  presence  is  to  be  traced 
with  the  greatest  probability'  to  the  trafllc  in 
amber,  which  has  existed  from  the  remotest 
antiquity,  and  for  which  the  trade  roate  lay 
direct!}'  up  the  valle}-  of  the  Vistula  to  Konigs- 
berg,  in  whose  neighborhood  similar  finds  have 
occurred. 

The  author  states  in  his  preface,  that  he 
had  '*  the  determination  of  undertaking  a  thor- 
ough investigation  of  these  caves,"  but  that  he 
regrets,  that,  with  respect  to  ''  the  specimens 
found,  it  cannot  always  be  positively  stated 
from  which  bed  in  the  caves  they  wore  taken ; 
but  the  same  is  the  case  with  most  of  the  caves 
which  have  been  excavated  iu  Germany." 
We  can  but  regaixl  such  a  statement  as  this 
as  disgraceful  to  German  science,  if  true  ;  and 
it  certainly  is  not  true  of  cave-explorations  in 
other  countries. 


ILLINOIS  COAL-PRODUCTION. 

Statistics  of  coal -production  in  Illinois^  1883  :  A 
8up]>lementai  report  of  the  State  bureau  of  labor 
statistics.  John  S.  Lord,  secretary.  Springfield, 
Honker pr.,  1883.     144  p.,  2  maps.     S^. 

This  report,  published  in  advance  of  the 
regular  biennial  report  of  the  bureau  for  1884, 
makes  quite  a  comprehensive  showing  in  re- 
gard to  the  coal- production  of  the  state,  and 
(lemonstrates  the  increasing  value  of  the  in- 
dustry. Since  1870  the  output  of  coal  in 
Illinois  has  increased  from  more  than  two  and 
a  half  millions  of  tons  to  more  than  ten  and  a 
half. 

In  the  introduction,  Illinois  is  stated  to  have 
no  equal,  in  the  states  west  of  Pennsylvania, 
in  the  extent  of  its  coal-fields,  the  abundance 
and  accessibility  of  its  deposits,  in  its  trans- 
portation facilities,  or  in  its  annual  contribu- 
tion to  the  fuel-supply  of  the  countr}*.  As  to 
the  extent  and  accessibility  of  the  coal-fields, 
and  the  facility  of  transportation,  this  state- 
ment is  undoubtedly  correct.  Albert  Williams, 
jun.,  in  the  *  Mineral  resources  of  the  United 
States,*  estimates  that  the  state  contains  a 
total  of  28,84r),()()0,0()0  tons  of  coal.  The 
numerous  railroads  with  good  grades  furnish 
cheap  transportation,  and  in  Chicago  and  St. 
Louis  the  recpiisites  of  two  great  central  mar- 
kets are  found.  As  far  as  the  production  is 
concerned,  Illinois  is  perhaps  equalled  by  Ohio. 
The  statistics  of  I  he  latter  for  1883  are  not  at 
hand,  but  the  rate  of  increase  is  probably 
about  the  same  in  the  two  states.  Mr.  JosefA 
Nimmo,  in  the  abstract  of  statistics  for  1883 
(published  by  the  U.  8.  treasury  department), 
gives  the  production  of  coal  in  Ohio  for  ISV 
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9450aHH»  tons;  while  Mr.  Lord,  for  the 
same  ye.ir  in  Illinois,  gives  9,115.^53  tons. 
Coal  is  mined  in  fortj*nine  counties  in  Illinois  ; 
aotl  the  Dumber  of  mines  is  »330,  employing 
nearly  24J)0U  men  and  a  capital  of  $10,3[>C,540» 
The  production  was  10,on-s,791  tons  for  1883, 
valued  at  $15,310,521.  This  was  an  increase 
of  1,393,414  tons  over  the  output  of  1882, 
The  average  value  jier  ton  of  the  eoal  at  the 
mines  has  been  ilAii  for  the  past  tlu'ee  years. 
There  has  been  a  marked  decline  since  1870, 
when  it  was  S2.32. 

The  report  gives  a  statistical  suramin' v  for 
the  state ;  the  com{>lete  statistics  of  each 
county  arranged  in  alphabetical  order ;  and  a 
comparative  table  fur  1882  and  1883,  showing 
the  number  of  men  employed,  the  product  in 
torts,  and  the  average  and  aggregate  values- 
There  are  also  papers  on  *^  Miners*  wages,' 
and  '  Casualties  in  mines ;  *  and  a  detailed 
descriplion  of  *  the  Dianjond-mine  disaster  at 
Braid woiHl/  with  a  diagram  of  the  mine,  is 
given.  The  subject  of  state  logislalion  in  the 
interest  of  the  miners  is  considered,  find  statis- 
tical tables  of  the  various  inspection  districts 
are  presented,  illustrated  by  a  map  showiug 
their  boundaries.  These  are  followed  by  a 
list  of  the  railroads  in  the  state  on  the  lines  of 
which  eoal  is  found,  with  the  names  of  the 
towns  and  stations  on  each  where  it  is  mined 
and  shipped. 

The  average  wages  received  by  the  miuei's 
is  stated  to  be  ninety  cents  per  ton.  During 
the  year,  3Go  casualties  oecurred,  involving  the 
loss  of  134  lives.  This  was  at  the  rate  of  one 
for  every  78,424  tons  of  coal,  or  one  man  in 
every  146  employed  under  ground.  The  catas- 
trophes at  Bra  id  wood  and  Coultersville,  in 
which  79  lives  were  lost,  of  course  swells  the 
list,  and  makes  it  exceptional;  but,  leaving 
them  out,  one  life  was  lost  for  every  192,887 
tons  of  coal  taken  out,  which  is  an  excessive 
death-rate  for  mines  as  free  from  explo**ive 
gases  as  the  mines  of  Illinois  are.  fn  the 
bituminous  mining-region  of  Pennsylvania  the 
avenigo  for  1H82  was  one  death  to  every  277,- 
124  tons  of  coal  mined;  and  in  Great  Britain 
the  statistics  for  eight  years,  ending  with  IMHC), 
show  that  for  every  143,607  tons  of  coal  taken 
out  there  was  an  average  of  one  death. 

In  the  Illinois  mines  the  larger  number  of 
the  miscellaneous  accidents  are  caused  by  the 
falling  of  the  roof,  against  which,  as  the  report 
says,  the  miners  are  usually  able  to  protect 
tbemselves.  Familiarity  with  the  danger,  how- 
ever, leads  them  in  many  cases  to  neglect  the 
setting  of  props.  Twelve  of  the  36a  accidents 
were  dne  to  gases. 


The  report  concludes  with  an  enumeration 

of  the  state  raining^laws. 

Although  residents  of  Illinois  will  be  es|>o- 
cially  interested  in  this  report,  there  is  a  great 
deal  of  material  in  it  that  is  of  general  interest 
and  practical  value. 


CARPENTER'S  ENERGY  IN  NATURE, 

Entrgy  in  nature:  six  lecturer  upon  the  /orcen  of 
nature  ami  their  mutual  relation*.  By  W.  L. 
Carpkntkr.  London,  Cassetl,  1883/  1,5+212 
p.,  illustr.     12^. 

When  a  man  has  been  driving  a  butcher- 
wagon,  or  throwing  trunks,  or  w^ading  about 
in  the  cold  and  wet  all  day,  and  has  no  attrac- 
tive fireside  to  retreat  to  in  the  evening,  it 
must  l»e  comforting  to  find  a  well-warmed  and 
brightly  lighted  hall  standing  open,  with  a  plat- 
form at  one  end  loaded  with  bright  apparatus, 
and  curiously  colored  diagrams  on  the  walls. 

The  weary  man  walks  in  and  takes  his  seat 
among  a  crowd  of  equally  curious  men,  or 
only  equally  weary  if  habitues,  and  after  rub- 
bing his  hands,  and  smoothing  his  hat  across 
his  knees,  gives  a  few  furtive  glances  at  the 
lecture-table,  and  awaits  events. 

Over  the  uppermost  diagram  there  is  i>osted 
in  the  boldest  letters,  '  Energy  in  nature/ 
Our  tired  friend  has  a  flickering  thought  that 
it  might  be  well  if  there  were  no  energy  in 
nature.  With  Nature  he  was  acquainted  when 
a  iHjy,  possibly,  and  has  a  certain  system  of 
philosophy  in  regard  to  her  workings.  He 
once  saw*  a  man  who  could  discover  springs  of 
good  water  by  means  of  nn  apple- tw*ig.  He  has 
leaned  bis  head  against  telegraph-poles  to  hear 
the  ilespatchcs,  or  has  watched  for  them  as  they 
I»as8ed  on  the  wire.  1  le  has  always  been  taught 
that  each  *  new  moon  '  is  a  new  moon,  and,  to 
the  I  test  of  man's  knowledge,  made  of  some 
common  substance  necessarily.  He  is  not 
aware  that  any  of  these  clicrif+hed  notions  are 
to  be  jarred  this  evening  ;  and.  thanks  to  sooth- 
ing sleep,  they  may  not  be. 

The  lecturer  appears,  —  a  man  well  acquaint- 
ed  with  the  raechanieal  theory  of  heat,  the 
kinetic  theory  of  gases,  the  peculiarities  of  a 
magnetic  fieki,  ami  Ihc  working  of  an  induc- 
tion-balance, brilliant  results  of  the  labor  of 
man, — -  and  has  come  this  evening  to  flnsh 
these  jewels  before  the  eyes  of  his  motley 
audience. 

The  lecturer  begins  ;  and  the  listeners  catch 
^electricity/  'heat,'  *  sand,*  'wood.'  Two 
close  their  eyes  and  nocj  (the  '  regulars  '  have 
already  closed  their  eyes  and  noiUled).  '  En- 
ergy is  the  power  of  doing  work/  the  lecturer 
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says :  the  sleeper  opens  an  eye.  '  Force  is 
simpl}'  the  expression  of  the  rate  or  sixicd  at 
which  any  change  takes  place  in  matter : '  the 
eye  closes. 

The  lecturer,  building  his  hopes  on  the  star- 
ing e3'es  of  a  young  man  in  the  front  row  and 
the  rapidly  running  pencil  of  the  young  woman 
in  the  second,  dilates  upon  the  first  two  laws  of 
motion,  and  approaches  the  third.  He  notices 
a  frightened  look  in  the  3'oung  man's  face,  and 
that  the  pencil  has  stopped,  and  says,  "  Action 
and  reaction  are  equal,  but  for  present  pur- 
poses it  need  not  be  here  discussed." 

It  may  be  said  that  the  book-binder's  appren- 
tice over  the  clock  has  been  omitted  from  this 
account  of  the  audience.  That  is  very  true ; 
but  it  must  be  understood,  when  a  popular 
lecture  is  given,  that  it  passes  right  over  the 
heads  or  through  the  heads  of  nearh'  all  who 
are  there  ;  that  the  results  are  only  to  be  found 
in  the  minds  of  a  stray  few.  With  this  granted, 
one  may  acknowledge  that  the  blue  lights  and 
red  lights  of  the  experiments  may  draw  ap- 
plause, but  that  the  main  result  of  the  evening 
will  be  a  restless  sleep  for  the  majority,  and  a 
pleasant  pastime  for  a  few. 

With  the  fire  of  the  experiments  buried  in 
the  black  and  white  of  woodcuts,  and  the  awak- 
ening influence  of  the  speaker's  voice  gone, 
the  same  half-told  facts  appear  weak  when  read 
from  the  pages  of  a  book. 

Mr.  Carpenter  states  in  his  preface,  that 
kind  friends  advised  the  publication  of  his  lec- 
tures ;  but  tlie  lectures  being  of  the  class  which 
hint  at  rather  than  discuss  the  problems  of 
physics,  and  intended  to  lead  the  listener  to 
think  he  is  learning  when  he  is  only  listen- 
ing to  pleasant  chat,  it  would  seem  that  this 
advice  must  have  been  of  tiie  kind  which  is 
not  meant  to  be  followed. 


SOME  STATE  AGRICULTURAL  EXPERT- 
MENT-STA  TIONS. 

Annual  report  of  the  Connecticut  agricultural  experi- 
ment-station for  188S.  Printed  by  order  of  the 
Icpjislature.  New  Haven,  Tuttle,  Morehouse^  jr 
Toy/or,  ;>r.,  1884.     120  p.     8°. 

Fourth  annual  report  of  the  New  Jersey  state  agricul- 
tural experiment-station  for  the  gear  1883,  \me- 
land,   Tri76wr/?r.,  1883'.     112  p.     8°. 

The  report  of  the  Connecticut  station  for 
1883  presents  a  good  illustration,  botli  of  tlie 
value  of  experiment-stations  and  of  the  ratlier 
narrow  limits  within  which  their  activity  has 
been  in  most  cases  thus  far  confined.  This 
oldest  of  the  American  stations  owed  its  origin 
to  the  demand  for  an  efiScient  control  of  the 


qualit}'  of  commercial  fertilizers.  It  was  in 
its  inception,  and  has  remained  to  a  laige 
extent,  a  fertilizer-control  station ;  and  thu, 
not  from  any  lack  of  interest  in  the  problem! 
of  agricultural  science,  nor  from  any  incom- 
ix^tence  on  the  pait  of  its  officers  to  solve 
them,  but  simply  from  force  of  circumstanees. 

During  the  winter  of  1882-83  the  station 
was  without  laboratory  facilities,  and  the  pres- 
ent report  covers  alx>ut  nine  months  of  work. 
Of  its  hundi-ed  and  twenty  pages,  about  sev- 
enty are  devoted  to  fertilizers,  two  handred 
and  nineteen  analyses  of  which  are  reported. 
*'  Nearly-  one-half  of  them  are  samples  of  com- 
plex (K>mi)osition,  each  one  requiring  six  de- 
terminations in  duplicate."  The  amount  of 
work  which  this  involves  can  be  fully  appre- 
ciated only  by  a  chemist,  but  its  effect  in 
limiting  the  amount  of  other  work  done  is 
obvious. 

Aside  from  fertilizer  analyses,  we  find  in 
this  reix>rt  numerous  tests  of  the  vitality  of 
seeds,  together  with  a  description  of  a  new  and 
convenient  form  of  apparatus  for  the  same; 
analyses  of  feeding-stuffs,  and  a  table  of  the 
composition  of  American  feeding-stufTs  com- 
piled exclusively  from  American  anal3'ses  by 
Dr.  E.  II.  Jenkins ;  analyses  of  the  milk  of 
Ayrshire  cows,  and  of  market  milk  ;  analyses 
of  oak  and  chesnut  leaves  at  different  periods 
of  growth ;  and  divers  minor  matters,  indod- 
ing  notes  on  some  analytical  processes. 

It  will  be  seen,  that,  while  considerable  work 
other  than  fertilizer  analysis  has  been  done, 
it  is  all,  so  far  as  reported,  laboratorj'  work. 
Of  experiments  with  living  plants  or  animals, 
or  even  with  tlie  soil  from  which  they  draw 
their  sustenance,  we  find  no  mention.  As  we 
have  already  said,  this  fact  is  largely,  if  not 
cntirel}',  tlie  result  of  unavoidable  circum- 
stances. We  mention  it  here,  not  to  find  fault, 
but  to  express  the  hope,  that,  with  its  new 
equipment  and  increased  income,  the  Connect- 
icut station  will  find  means  and  op})ortunitj 
to  enlarge  the  scope  of  its  work,  and  attad[ 
some  of  the  numerous  problems  in  what  we 
might  call  applied  biolog}',  which  are  waiting 
solution. 

The  repoit  of  the  New  Jersey  station  shows 
l)oints  of  resemblance  to,  and  of  differeDce 
from,  that  of  the  Connecticut  station.  As  in 
the  former  case,  the  largest  draught  upon  the 
resources  of  the  station  has  been  for  the  anal- 
ysis of  fertilizers,  a  hundred  and  niuet3'-fi>iir 
of  which  have  been  examined.  Unlike  the 
Connecticut  station,  the  New  Jersey  stattoa 
had  ready  to  its  hand  tolerably  good  ftcUitiiB^  ' 
for  conducting  field  and  feeding  expeiioM 
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and  to  these,  and  the  aiixtliarj  chemical  work 
which  they  involve,  the  residue  of  its  energies 
has  been  directed •  These  experiments  include 
comparisons  of  green  rye  with  rye  ensilage, 
and  of  dried  fodder-corn  with  corn  ensilage, 
as  food  for  raikh-cows ;  field  trials  with  fer- 
tilizers on  varioua  crops  and  on  various  typical 
soils  in  the  slate  ;  experiments  upon  sorghum 
ftS  a  sugar-producing  plant,  and  preliminary 
work  on  sweet-potato  disease. 

Not  all  of  these  experiments  are  of  the 
highest  order  ;  but  they  are  accurate  and  pains- 
taking, and  they  touch  the  actual  interests  of 
the  farm  more  closely  than  any  mere  laboratory 


work,  however  excellent,  can  do.  The  experi- 
ments on  sorghum  were  mainly  upon  the  effect 
of  fertilizers  upon  the  yield  of  sugar,  and  gave 
the  interesting  result  that  the  yield  of  sugar 
was  more  favorably  atfected  by  potash  than  by 
any  otlier  single  substance,  and  that,  with  the 
addition  of  nitrogen  to  the  potash,  the  largest 
yield  of  sugar  per  acre  was  obtained.  Sul- 
phate of  potash  surpassed  the  *  muriate '  in 
every  case.  Both  sorghufn  bagasse  and  seed 
(the  whole  plant  cut  for  fodder)  and  sorghum 
ensilage  proved  very  satisfactory  fodders  for 
cows  and  pigs* 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS, 


GOVERNMENT  ORGANIZATIONS. 
O«ologiott  nnrey. 

Mineral  sprtnfjs  in  eoHtem  Tennesttee.  —  Mj\  F.  M, 
Pearson,  who  carried  on  topographic  work  for  the 
survey  laat  summer  in  eastern  Tenaeasee,  reports 
that  the  section  of  the  st4ile  npoti  ihe  map  of  which 
he  is  now  engaged  is  full  of  mineral  springs  belong- 
ing to  the  dulses  of  suiphar  and  chalybeate  springs, 
He  mentions  particularly  Bean's  Station  Valley,  in 
Grainger  and  Hawkins  counties,  as  being  the  locality 
of  some  twenty  springs,  a  number  of  which  have 
been  improved,  and  are  places  of  resort.  On  the 
north'WeRtem  side  of  the  valley  lies  the  '  Poor  ValJey 
Ridge/  which  extends  for  a  distance  of  some  thirty 
miles  from  the  north-east  to  the  south-west.  This 
ridge  is  separated  from  the  Clinch  Moantain,  which 
is  oil  the  north-west  and  parallel  with  it,  by  a  depres- 
tion  or  hoUow  known  as  '  Poor  Valley/  In  the  latter, 
nuinerouj!  small  streams  rise,  separated  by  low  di- 
vides, which,  after  flowing  tu  the  valley  for  short  dis- 
tanceft  eitlier  south-west  or  north-east,  turn  and  reach 
Bean' s  Station  Valley  through  gaps  in  the  Poor  Valley 
Ridge.  At  every  one  of  lliese  gaps  on  the  south-ejist 
side  of  the  rldge»  sulphur  springs  are  found*  Most 
of  these  springs  are  nnnnproved,  as  far  as  conven- 
iences for  using  the  waters  are  concerned;  but  those 
at  which  hotels  have  been  built  are  among  the  most 
popular  plaves  at  resort  hi  the  state.  Beginniog  at 
the  soutli-west,  where  the  ridge  abuts  against  the 
Clinch  Mountain,  the  flrat  springs  of  importance  are 
*  Lee's  Spring^/  whicluare  situated  at  the  extremity 
of  the  Poor  Valley  Kidge,  or  rather  partly  between  it 
and  the  Clinch  Mountain.  Powder  Spring  (named 
from  the  odor  of  the  sulphuretted-hydrogen  gas),  at 
Powder  Spring  Gap,  five  miles  farther  to  the  north- 
east, is  the  next  important  locality.  Followhig  the 
ridge  fifteen  miles  from  this  point*  toward  the  north- 
east, brin;^  one  to  '  Tates  Springs,'  one  of  the  most 
noted  localities  in  Tennessee.  There  are  go<id  ac- 
commodations here;  and  stages  connect  with  (he 
Eastern  Tennessee,  Virginia,  and  Georgia  railroad 


at  Morristown.  Stages  connect  *  Lee*s  Springs  *  with 
Strawberry  Plains^  a  station  on  the  same  railroad. 
*Hale*8  red  and  white  sulphur  springs,  in  Hawkins 
county,  five  miles  north  of  Rogersville,  are  also  re- 
sorted to,  and  are  on  the  same  line  as  the  other 
springs  ennmerated.  There  are  also  several  chalybe- 
ate springs  on  or  near  the  same  line,  in  Hawkins 
and  Grainger  couni  ies.  Olhor  wcll-kaown  watering- 
places^  determined  by  the  presence  of  mineral  springs, 
in  the  region  surveyed  l)y  Mr.  Pearson,  are  *  Mont- 
vale  Springs*  in  IJlount  county,  *  Oliver  Springs*  In 
Anderson  county,  *  Austin  Springs'  in  Washing* 
ton  county,  and  *Galbraith*8  Springs*  in  Hawkins 
county. 

Burk^H  Oarden,  (n  Viriflnia,  —  The  peculiar  topo- 
graphical system  of  long  narrow  valleys,  with  streams 
flowing  from  their  opposite  ends  to  the  middle,  and 
thence  at  right  angles  across  or  through  one  of  Its 
boundarj'  ridges,  which  is  one  of  the  striking  features 
of  Ihe  physical  geography  of  the  country  surveyed 
by  Mr.  Morris  Bien  In  the  southern  Appalachians 
{described  in  Scknce,  No.  fiO),  gradually  changes,  as 
it  is  traced  north-eastward  from  the  valley  of  east 
Tennessee,  until  in  Tazewell  county,  the  northern 
county  of  south-western  Virginia,  i^  found  the 
most  southerly  instance  of  a  topograph  leal  feature 
common  in  Pennsylvania,  This  is  BurkN  Garden i 
a  beautiful  oval  valley^  eight  mile*  long  by  four  and  a 
half  miles  wide.  It  is  surrounded  by  a  ridge  aver- 
aging more  than  twelve  hundred  feet  in  height.  The 
valley  contains  some  of  the  richest  blue-grass  land 
in  the  state.  Its  drainage  forms  one  of  the  head* 
of  Wolf  Creek,  which  affonis  numerous  examples  of 
sink-hole  drainage,  so  common  in  the  area  surveyed 
by  Mr.  Bien,  This  stream  leaves  the  valley  by  flow- 
ing through  the  western  side  of  the  oval  range  in  a 
deep  and  rugged  gap,  or  caflon  a*  it  would  be  called 
in  the  west.  This  valley  well  deserves  the  name  of 
'garden,*  for  it  is  one  of  the  most  beautiful  sp6ts  In 
Virginia.  The  first  glance  recalls  Johnson's  descrip- 
tion of  *  Happy  Valley  *  in  Ilasselais,  and  it  is  without 
doubt  destined  to  become  a  popular  mountain  resort. 


494 


SCIENCE. 


[Vol.  III.,  No.  <». 


It  is  located  In  the  southern  pirt  of  Tcvzewell  county. 
South-east  of  it  is  the  valley  of  Uolston  River,  in 
which  there  are  large  gypsum  deposits.  The  fertility 
of  Burk's  Garden  may  perhaps  be  due  to  the  presence 


of  gypsum.  Elk  Garden,  in  Russell  county,  soath- 
west  of  Tazewell,  is  somewhat  like  Bark's  Garden, 
but  not  so  well  defined,  although  it  may  have  been 
so  in  the  past. 


RECENT  PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


Trenton  natnnl  history  society. 
April  8.  —  Mr.  F.  A.  Lucas  arraigned  the  English 
sparrow,  Passer  domesticus,  as  a  nuisance;  stating, 
that,  after  several  seasons  of  careful  scrutiny,  he 
had  never  seen  the  bird  capture  or  destroy  a  single 
larva.  It  will  chase  butterflies,  fight  with  our  native 
birds,  and  drive  them  away;  it  will  devour  the  grain 
of  the  farmer,  and  the  seeds  cultivated  for  commer- 
cial purposes ;  but  to  do  any  thing  useful  is  against  its 
principles.  It  is  stated  by  J.  H.  Gregory,  a  veteran 
seed-grower,  to  be  one  of  his  greatest  enemies.  Mr. 
Lucas  referred  to  contests  which  he  had  witnessed 
between  Passer  domesticus  and  Picus  pubescens,  the 
hard-working  Certhia  familiarls.  Troglodytes  aedon, 
and  Regulus  satrapa;  in  some  instances  several  spar- 
rows uniting  in  the  attack.  He  had  also  seen  the 
bird  perched  on  a  tree  whose  branches  were  loaded 
with  webs  of  certain  caterpillars,  without  even  noti- 
cing them,  but  waiting  for  the  crumbs  from  the  break- 
fast-table. The  pestiferous  foreigner  is,  in  tliis  state, 
protected  by  law,  a  penalty  of  five  dollars  being  im- 
posed for  the  killing  of  one. Dr.  A.  C.  Stokes 

communicated  a  paper  on  Cynips  quercus-cornigera 
of  Osten-Sacken,  exhibiting  the  spinous  galls  and 
several  microscopic  dissections  of  the  fly,  especially 
of  the  ovarian  tubules,  to  show  the  arrangement  of 
the  pedunculated  eggs.  The  numerous  tubules  are 
in  two  clusters,  radiating  from  common  centres.  The 
peduncle  of  each  egg  Is  twisted  about  the  egg  next 
to  the  rear;  so  that,  when  deposited  on  the  twig,  the 
stem  is  directed  upward,  and  develops  into  the  hol- 
low, thorn-like  body  projecting  from  the  gall.  The  fly 
escapes  by  gnawing  a  small  hole  in  one  side  of  this 
body,  above  the  surface  of  the  excrescence.  Several 
mature  flies  were  removed  from  these  woody  capsules 
in  December;  and  from  the  same  gall,  at  the  same 

time,  were  taken  larvae  and  pupae. At  a  previous 

meeting.  Prof.  Austin  C.  Apgar  referred  to  the  spawn- 
ing of  Fulgur  caniliculata,  stating  that  the  eggs  were 
deposited  every  month,  except,  perhaps,  in  the  winter. 
A  recent  experience  on  the  New-Jersey  coast  has  led 
to  the  belief  that  spawning  may  take  place  at  any 
season.  In  the  region  about  Cape  May  these  long 
clusters  of  egg-cases  are  popularly  supposed  to  be  the 
skeletons  of  defunct  snakes. 

Engineers*  clnb,  Philadelphia. 
April  5.  —  Mr.  Ilenry  G.  Morris  gave  a  brief  de- 
scription of  an  atmospheric  elevator,  consisting  of  a 
closed  cage  or  car  working  in  an  air-tight  well;  the 
air-pressure,  supplied  by  a  *  Root  *  or  other  pressure 
blower,  being  admitted  to  the  top  or  bottom  of  the 
cage  in  deiceDding  or  ascending.    The  doors  at  the 


different  stories  opening  inwards,  the  pressure  of  air 
keeps  them  closed  until  the  interior  of  the  car  is 
brought  opposite,  when,  the  pressure  being  relieved, 
the  door  can  be  opened  into  the  car.  The  car  being 
counterbalanced,  only  a  comparatively  slight  press- 
ure of  air,  equal  to  a  water-column  of  from  six  to  eight 
inches  only,  is  required  to  move  an  average  load  on  a 
car  six  feet  square.  The  escape  of  air  beneath  the 
car  being  at  all  times  readily  controlled  by  the  at- 
tendant, it  is  impossible  for  the  car  to  descend  at 
a  dangerous  speed ;  and  other  obvious  features  ren- 
der this  form  of  elevator  comparatively  safe. Mr. 

Henry  G.  Morris  also  exhibited  a  sample  of  seamless 
copper  tube  which  had  been  compressed  endwise 
under  a  steam-hammer,  and  showed  peculiar  fold- 
ings of  the  metal  into  overlapping  equilateral  trian- 
gles forming  an  interior  hexagonal  section. Mr. 

John  T.  Boyd  described  a  new  design  for  parlor-cars 
for  the  Pennsylvania  railroad. The  secretary  pre- 
sented for  Mr.  Edward  Parrish  an  illustrated  de- 
scription of  Powers*s  disinfecting-tank  and  automatic 
siphon. Mr.  William  L.  Simpson  exhibited  a  re- 
markably perfect  casting  of  a  toad,  the  pattern  used 
being  the  toad  himself. 

Minnesota  academy  of  natnral  sciencesi  Minneapolis. 
March  4'  —  Mr.  C.  L.  Herrick  mentioned  the  recog- 
nition of  a  genus  of  lynceid  crustaceans,  Monospilus, 
new  to  America.  M.  dispar  is  peculiar  among  Cla- 
docera,  in  that,  living  in  the  flltli  at  the  bottom  of 
pools,  it  not  only  fails  to  completely  moult  its  periodi- 
cally produced  coverings,  but  fails  to  develop  the  com- 
pound or  imago  eye,  while  the  macula  nigra  i)ersists 
through  life  as  the  functional  visual  organ.  This 
most  interesting  form  has  outward  resemblances  to 
Iliocryptus,  while  its  real  affinities  seem  to  be  with  the 
higher  lynceids  from  which  its  habits  have  degraded 
it.  Mr.  Ilerrick  regards  the  Minnesota  form  as  iden- 
tical with  that  of  Europe.  lie  also  presented  a  tabu- 
lar statement  of  the  distribution  of  the  fresh-water 
Crustacea  of  the  orders  Cladocera  and  Copepoda ;  show- 
ing a  remarkable  conformity  between  the  faunas  of 
Minnesota  and  Scandinavia,  and  a  very  large  percent- 
age of  identical  species.  Southward,  toward  the  Gulf 
of  Mexico,  the  number  of  species  becomes  less,  while 
the  percentage  of  new  species  increases.  Several 
species  rarely  found  in  Minnesota  become  common 
southward,  and  these  are  always  species  differing  from 
those  of  Europe.  Such  species,  however,  represent 
usually  intermediate  species  between  extremes  found 
associated  at  the  north,  or  links  between  genera.  Such 
species  are  Simocephalus  daphnoideus  Ilerr.,  which 
is  a  link  between  Simocephalus  and  Daphnia  and 
Scapholeberis  angulata  Ilerr.,  which  stands  related  to 
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Slinooi^pbjihis.  Pseutlo-siiJii  btdenUU  Herr.  unlteB 
Sid  a  and  Diiphtiella,  Mr.  Herrick  hicUne»  lo  thi* 
oplnioti  iliHl  the  fnutiAof  the  sutes  south  of  the  Ohio 
River  is  a  remnant  of  a  pre-glacial  one;  while  in  lh« 
drift-covered  arciis  h  new  cireurniiolar  fauna  ha« 
oHnon,  measurably  independent  of  tlie  prt?vloUM  one, 
though,  of  course,  derived  from  iL  The  paper  led  to 
suiiu'  discussion  of  ge«>Iogical  evidence  of  tiie  origin 
and  pei-sisteucc  uf  typos  of  fresh-water  animals,  and 
A  comparison  of  the  spedali/etl  phyllojMjd  fauna  of 
Afoorica  with  the  cosraopolitati   charuLier  of  other 

fresii-water  gronps, Mr.  Warren  tJpham  spoke  of 

the  progress  madeiii  iratalo;;uing  tlie  plants  of  Minne- 
sota, a  wt»rk  on  which  he  is  erjgaged.  Much  interest 
is  *liow  n  by  the  botaniafs  in  all  part«  of  tlio  state  in 
contributing  material  and  notes.  The  total  number 
of  BpecJes  of  flowering  plants  and  ferns  now  known 
to  04>cur  \i\  Minnesota,  growing  without  cultivation, 
is  l/»27,  helontijing  to  5Jtj  genera,  which  retin.'senl  115 
fAmiUee  or  orders.     Of  the-ne,  125  specie**  are  intro- 


NOTES  AND  NEWS. 


Is  addition  to  the  sign al*«erv ice  note  tnentioued 
in  our  editorial  columns^  there  is  another,  no.  y\,, 
by  the  same  author,  on  wind-velocities  a^  tie  term  incd 
dnriug  the  summer  of  1882,  by  hourly  records  of 
automatic  anemometers  at  Chicago,  and  on  the  lake 
crib,  three  miles  out  on  Lake  Michigan,  w  hence  the 
city's  water-supply  is  taken  to  the  sh«tre  by  a  tunnel. 
The  dlsfussion  shows  the  local  peculiarities  of  the 
wind  with  much  distinctness.  The  general  ratio  of 
velocity  in  Chicigo  to  that  at  the  crib  is  about  I  ;2, 
even  though  the  anemometer  iti  Un^  city  l*i  a  hundred 
and  tliree  feet  above  the  ground,  while  that  on  the 
lake  Is  only  fifty-seven  feet  above  the  water;  proving 
a  marked  control  exercised  by  oven  so  smooth  a  land^ 
surface  as  that  about  Chicago  in  i^iUarding  the  whids, 
—  aconlntl  probably  much  5trena;tlieneil  by  the  build- 
ings in  the  city-  The  diurnal  variation  of  velocity  is 
shown  clearly  at  both  stations:  the  maximum  occur- 
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diiced,  being  foreign  plants  that  have  become  estab- 
lished or  naturalized,  leaving  l,4f>2  that  are  aborigines. 
Up  to  the  present  time,  only  about  half  as  many  in- 
troduced weeds  are  known  in  Minnesota  as  in  New 
England;  the  difference  being  due  to  the  later  settle- 

menl  of  the  former  seciion, Mr.  John  B.  Lciberg 

contributed  a  paper  on   plant-life   in  Montana  and 
Dakota.     It  was  stated  that  many  species  found  were 
met  with  In  the  south-west  only  at  high  elevations. 
Their  growth  was  of  a  luxuriance  not  seen  In  Minne- 
sota.    Only  one  kind  of  cherry  was  found  west  of  the 
Missottri  River  along  the  line  of  the  Northern  Pacific, 
this  being  the  little  sandy  cherry.     Golden-ro<l  was 
abundant.     But  one  kind  of  pennyroyal  was  meu 
Fully  one-half  the  gra<ss  found  west  of  the  Missouri 
was  of  one  kind.    Only  two  species  of  fenis,  and  but 
few  mouses,  were  seen.     The  great  number  of  fossil 
^      tfees  betweeji  Bismarck  and  Licndive  was  a  fact  of 
H      particular  interest*     From  the  stump».  some  of  them 
H     ten  feet  In  diameter,  the  trees  originally  must  have 
^m     been  ol  immense  size. 


ring  about  three  or  four  in  the  afternoon,  on  land,  and 
about  four  or  five  over  the  water;  the  minimum  being 
rather  unilonuly  maintained  from  ten  in  flie  even- 
inic,  on  through  the  nighU  The  ratio  of  increase  is 
much  greater  at  the  former  (5.0  ;  O.tJ)  than  at  the 
latter  station  (U-^  :  13.5),  as  might  be  expected,  lioth 
from  the  greater  diunnil  changes  of  temperature 
on  land,  and  from  the  fact  that  at  the  time  of  maxi< 
mum  velocity  on  land  the  lake-breeze  prevails.  Dii^ec- 
llons  are  given  oidy  for  the  city  station:  they  exhibit 
the  phenomena  of  land  and  sea  breezes  in  good  form. 
The  average  of  four  months,  iiere  copied  in  fig.  1 
with  slight  change,  shows  the  south-west  land-breeze 
from  four  in  the  morning  till  eleven;  llien  there 
is  an  abrupt  reversal  to  the  north-cast  lake-breeze, 
which  persists  from  noon  till  ten  at  night,  followed 
by  A  gradual  rti^ht-liandcd  veering  as  the  land-breeze 
is  established  again.  The  veering  Is  found  with 
greatest  regularity  in  the  July  averages.  Fig.  2 
illuslrates  the  immediate  reversal  from  we^t-north- 
west  to  east-eouth-eiist  ftt  noofi,  followed    by  the 
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gradual  hauling-around  to  west-iiorth-west  a^aiii  in 
the  succeeding  twenty-four  hours.  The  arrows  are 
here  drawn  proportional  to  the  velocities  (maximum, 
9.0  miles  an  hour;  minimum,  5.6),  as  they  should 
better  have  been  in  the  original.  The  veering;  in  tlie 
other  months  is  much  less  regular.  The  little  pam- 
phlet affords  excellent  material  for  use  in  teaching, 
as  well  as  for  use  in  improving  weather-predictions. 

No.  xi.,  by  Lieut.  F.  K.  Ward,  of  the  same  series 
of  notes,  treats  of  the  elements  of  the  heliograph, 
for  use  in  military  signalling,  with  the  advantage 
of  silently  calling  the  attention  of  those  to  whom 
the  signals  are  addressed  without  being  visible 
to  the  enemy.  No.  xii.,  the  latest  of  the  series,  by 
Sergeant  J.  K.  Finley,  is  on  the  special  character- 
istics of  tornadoes,  giving  a  concise  description  of 
their  peculiarities.  We  should  have  been  glad  to  see 
in  it  a  statement  of  what  the  signal-service  is  attempt- 
ing, in  the  way  of  tornado  studies,  by  means  of  its 
special  reporters. 

—  R.  Baron,  writing  to  Nature  from  Antanana- 
rivo, Madagascar,  of  a  curious  habit  of  insects,  says, 
**  One  morning,  while  sitting  by  the  side  of  one  of 
these  streams,  I  noticed  a  papilio,  which  is  an  insect 
measuring  about  four  inches  from  tip  to  tip  of  its 
wings,  resting  on  a  wet  bank;  and,  wishii)<;  to  procure 
it  as  a  specimen,  I  approached  it  as  gently  as  possible, 
the  creature  being  apparently  so  absorbed  in  what  it 
was  about  as  to  be  totally  unconscious  of  my  prox- 
imity to  it.  Noticing  strange  and  unaccountable 
movements, — sundry  jerks  and  probings  with  its 
proboscis,  —  I  quietly  sat  down  near  it  to  watch  it 
more  closely.  I  observed  that  every  second  or  two  a 
drop  of  pure  liquid  was  squirted  (not  exudod  merely) 
from  the  tip  of  its  abdomen.  I  picked  up  a  loaf  that 
was  lying  near,  and  inserted  the  edge  of  it  between 
the  insect's  body  and  the  ground,  so  as  to  catch  the 
liquid.  Unfortunately,  I  had  no  watch  with  nie  at 
the  time,  nor  means  of  nieasurinjjj  liquids;  but  I 
reckoned  that  about  thirty  drops  wore  emitted  per 
minute.  I  hel«l  the  leaf  for  about  five  minutes,  —  as 
nearly  so  as  I  could  reckon,  —  and  at  the  end  of  tliat 
time  there  was  caught  in  it  about  a  saltspoonful  of 
what  seemed  to  be  pure  water,  without  either  taste 
or  color.  After  watcliini;  the  butterfly  for  a  time,  I 
seized  it  by  the  wings  between  my  thumb  and  lingers 
with  the  greatest  ease,  so  utterly  lost  did  it  appear  to 
be  to  what  was  going  on  near  it.  In  another  spot  I 
saw  as  many  as  sixteen  of  these  lars^e  butterflies 
within  the  spare  of  a  square  foot,  all  engaged  in  the 
same  strange  action." 

—  According  to  the  London  Academy^  an  ancient 
human  skull  has  been  found  atPodhaba,  near  Prague. 
It  was  unearthcjl  in  a  bed  of  chalk  where  the  tusk  of 
a  mammoth  had  been  dug  out  a  few  days  previously, 
which  gives  an  indication  of  its  asje.  The  character- 
istics of  this  skull  are  the  extremely  low  forehead 
and  the  excessive  development  of  the  ridj^es,  in  both 
of  which  points  it  resembles  the  famous  Neanderthal 
skull,  though  its  facial  angle  is  yet  lower. 

—  The  Entomological  society  of  Washington  has 
organized  with  the  following  officers :  president.  Dr. 
C.  V.  Uiley;  first  vice-president,  Dr.  J.  G.  Morris; 


second  vice-president,  George  Marx;  recording  sec- 
retary, E.  A.  Schwarz;  corresponding  aecreUrj,  L. 
().  Howard;  treasurer,  Benjamin  P.  Mann;  execo* 
tive  committee,  the  officers  and  Dr.  W.  S.  Barnard. 
P.  K.  Uhler,  and  Dr.  A.  J.  Shafhirt.  The  first  regular 
monthly  meeting  of  the  society  was  held  April  S,  in 
the  council-chamber  of  the  U.  S.  national  mnaeimi. 
The  active  membership  list  of  the  society  nnmben 
over  twenty  names.  Regular  meetings  are  held  on 
the  first  Thursday  evening  of  each  month. 

—  The  pilot  chart  of  the  hydrographic  olBBce  for 
April  embodies  several  neat  improvements  on  the 
preceding  numbers.  The  printed  supplement  is 
replaced  by  a  greater  detail  of  conventional  figures, 
with  dates,  printed  in  red  on  the  chart ;  so  that  there 
is  no  longer  necessity  of  looking  elsewhere  for  needed 
information.  The  rig  and  attitude  of  wrecks  are 
graphically  represented,  the  name  and  date  of  obser- 
vation being  placed  beside  them.  Wrecks  observed 
more  than  once  are  plotted  in  all  their  positions  with 
dates,  and  connected  by  a  dotted  line.  .Thus,  from 
Jan.  7  to  March  12,  the  schooner  Maggie  M.  Rivers 
had  drifted  from  off  Cape  Hatteras  about  five  hundred 
miles  east-south-east,  obliquely  across  the  ordinary 
course  of  the  Gulf  Stream.  An  intermediate  posi- 
tion was  noted  on  Feb.  6.  One  watei^spout  is  recorded 
for  March  3,  two  hundred  miles  east  of  Norfolk.  It 
would  be  worth  while  to  give  the  hour  of  such  tran- 
sient phenomena.  Bergs  and  field-ice  were  very  plen- 
tiful south-east  of  Newfoundland.  Hereafter  the 
charts  will  be  sent  to  press  the  first  of  every  month. 
The  news  of  the  previous  month  wiH  be  given  as  far 
as  received,  and  any  thing  coming  in  later  will  ap- 
pear on  the  next  issue. 

—  It  is  rather  late,  but  perhaps  not  quite  too  late, 
to  call  attention  to  the  exceedingly  important  article 
by  S.  P.  Langley,  on  the  determination  of  wave- 
lengths in  the  invisible  prismatic  si>ectrum,  in  the 
:March  number  of  the  .liner /can  Journal  of  science, 
simultaneously  published,  also,  in  the  Philtysophical 
magazine  and  some  of  the  continental  journals. 

It  gives  the  first,  and  so  far  the  only,  reasonably 
accurate  wave-length  determinations  in  the  lower  in- 
visible portion  of  the  spectrum.  The  results  were 
obtained  by  a  very  ingenious  and  unexceptionable 
combination  of  grating  and  prism,  and  their  correct- 
ness is  beyond  dispute  within  the  limits  of  accuracy 
assigned.  They  show  conclusively  that  the  corre- 
sponding wave-lengths  published  by  previous  (and 
some  contemporaneous)  investigators  are,  at  best, 
only  roughly  approximate,  because  founded  on  extra- 
polation from  formulae  which  break  down  In  the 
region  of  longer  wave-lengths.  The  formulae  of  Red- 
tenbachcr,  Cauchy,  and  Briot,  were  all  investigated, 
and  all  fail;  Briot's  turning  out  the  least  inaccurate. 
Professor  Langley*8  work  makes  it  evident  that  the 
theory  of  dispersion  needs  revision  and  perhaps 
reconstruction. 

Some  of  the  results  given  in  this  article  have  been 
published  before,  within  a  year  or  two,  in  a  fragmen- 
tary way,  in  the  Comptes  rendus,  and  in  papers  rmi 
before  the  National  academy  and  elsewhere  ;  bat  ili 
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hare  now,  for  the  first  time,  a  connected  statement 
of  the  whole  investigation,  which  laya  a  fountJalion 
for  future  extended  work  in  the  same  direction. 

A  casual  reader  would  hardly  be  likely  to  appre- 
ciate the  immense  amount  of  labor  Involved  in  the 
research,  both  in  observation  and  computation :  but 
all  acquainted  with  this  sort  of  work  will  know  that 
it  must  have  been  exceedingly  laborious,  tedious,  and 
delicate  ;  and  specialists  will  await  witb  great  inter- 
est tlie  publication  of  the  unabridged  uiemoir^  In  the 
Transactions  of  the  National  academy  of  sciences, 
with  all  the  original  records  and  details  of  the  obser- 
vations. 

—  In  a  paper  published  in  Van  Nontrand's  maija- 
zinc^  Professor  Thurston  introduces  a  report,  by 
Messrs.  Brooks  and  Steward,  on  teets  of  an  Otto  gas* 
engine  made  at  the  Stereos  institute  of  technolot^y 
in  the  spring  of  188:i.  The  machine  was  furnished 
by  the  builders^  and  was  subjected  to  a  careful  test^ 
determining  the  method  of  distribution  of  beat,  in 
useful  effect  and  in  wastes.  Earlier  determliiatlunB, 
under  the  direction  of  Professor  Thurston,  had  been 
madCf  with  results,  In  one  case,  given  in  illustrntloti^ 

J  follows:  — 

UktfTul  fdynaiDOiDCtHc)  work                           .    .  11.27 

Workofpuisp ,    .  0.4-J 

IMi^oa  of  engine  ......  4  JO 

HMt  *c>xhftu«t«d*fh>ro  ent^no 23,56 

Uefti  WAtU-d  by  wMcr-jackH -IS.UO 

LoM  by  rKdlatloDi  vto.     •...*.....  I0.7S 

ToUl  hmi,  •uppilfrd lOO.Oil 

The  consumption  of  fuel  varied  from  twenty-one  to 
twenty-four  and  a  lialf  cubic  feet  per  liorae-power  and 
per  hour.  The  friction  of  mechanism  was  four  or 
five  per  cent  of  the  total  i^nergy  of  the  f  ueU  or  about 
thirty  i>er  cent  of  the  useful  power  The  water-jackot 
carried  off  from  foriy-fivc  to  fifty-five  per  cent  of  the 
heat  of  combust iou»  The  engine  delivered  seven  to 
nine  horse-power. 

I  The  trials  of  1883,  at  the  Stevens  institute  of  tech- 

nology, were  made  with  an  engine  rated  at  ten-horse 
power.  The  air  aud  gas  were  both  measured  by 
meter,  —  probably  the  first  time  that  this  had  been 
attempted.  It  was  found  that  the  real  proportions  of 
air  and  gas  were  not  determinable,  except  by  meter- 
ing both,  as  here  done.  The  fact  was  proven  that 
combustion  continues,  even  after  expansion  has  pro- 
gressed to  a  very  considerable  extent, — a  fact  that 
liad  been  before  suspected,  but  prob.ibly  never  before 

L proven.    The  dlslribulion  of  hvat  was  as  follows:  — 
Mn(lW«ud '  work ,    ,    ,    .    ITW 
In  vmimunl •  K>'60 

In  wuUT  J«ckf  I 'J^OO 

Lost  by  mUluUmi.  etc.      .         .  15*M 

ToUJ  b«at lO'.WO 
I    In  the  *  indicated  *  work  are  included  useful  work, 
hfid  friction  of  engine,  the  latter  amounting  to  about 
ft.20  of  the  former. 

The  cost  of  operation  of  the  ga»*€nginG  in  given  at 
8,75  cents  per  horse- power  and  per  liour,  —  consider- 
ably more  than  the  steam  or  the  hot-air  engine,  when 
working  continuously;  but  the  comparison  is  more 
favorable  to  the  gaa-engine  foi>  discontinuous  work. 


The  expense  of  the  gas-engine  will  also  be  greatly  re- 
duced by  the  introduction  of  special  *  heating-ga«/ 
which  can  be  snpplied  at  one-half  the  cost  of  illumi- 
nating-gas. 

The  report  uGTords  an  unusually  full  collection  of 
valuable  data  for  use  in  the  con!*truction  of  the  theory 
of  the  gas-engine.  It  is  remarkably  well  worked  up, 
giving  the  equations  of  the  expansiou-lings;  compo- 
sition and  specific  heats  of  the  gases;  pressures,  vol- 
umeif,  and  temperatures  at  the  various  portions  of 
the  cycle;  and  all  items  of  cost, 

—  At  the  meeting  of  the  Linnaean  society  of  Lon- 
don, on  March  fl,  Professor  Cob  bold  gave  a  verbal 
account  of  a  communication  from  Dr.  P.  Manson  of 
Hong  Kong,  in  which  the  autlior  furnishes  fresh  evl* 
dence  as  to  tlie  rble  of  the  mosquito  considered  as 
the  Intennediary  host  or  Fiiaria  sanguinis-hu minis. 
Dr.  Manson  has  verified  his  previous  observallons  in 
the  most  complete  manner,  and  he  now  recognixes 
and  describes  six  well -marked  stages  of  the  Filariae 
whilst  they  are  dwelling  within  the  body  of  the  insect. 
In  the  discussion  following,  Dr.  T,  R.  Lewis  con- 
firmed Man  son 'a  statements  in  many  particulars. 

—  M.  Tisserand,  assisted  by  MM*  Bijourdan,  Cal- 
landreati,  and  Kadau,  issued  on  Feb,  15  the  fin>t  num- 
ber of  a  new  astronomical  monthly,  entitled  *  Bulletin 
astroiiomique,'  to  be  published  under  tlie  auspices  of 
the  Paris  observatory. 

—  Nature  announces  that  at  the  final  meeting, 
March  21,|  of  the  general  committee  of  the  Interna- 
tional  fisheries  exhibition,  the  balance  of  the  funds 
was  disposed  of.  The  surplus  amounts  to  over  £15,- 
tMH);  and  of  this,  £10,000  were  allottei!  to  alleviate 
tlie  distress  of  widows  and  orphans  of  sea- fishermen, 
while  £3,000  were  voted  as  an  endowment  to  a  society 
which  Is  to  be  called  *  The  royal  fisheries  society,' 
whose  functions  will  be  somewhat  similar  to  those 
of  the  Boyal  agricultural  society.  The  remaining 
£2,000  are  kept  in  reserve. 

—  For  tlie  purpose  of  a  scientific  inquiry  into  the 
amount  and  fluctuation  of  the  rainfall  in  different 
parts  of  the  world,  A.  R,  Hinnie,  Town  Hall,  Brad- 
ford, Yorkshire,  Eng.,  wishes  to  collect  long  and  con- 
tinuous records  of  rainfall  extending  from  as  early  a 
date  as  possible.  1**.  The  records  should  stale  the 
annual  falh  only,  as  taken  year  by  year  without  a 
break,  for  fjcriods  of  at  least  fifteen  years;  but  the 
longest  possible  period  is  most  desired.  2°.  The  name 
of  ilie  place  of  observation,  with,  if  possible,  the  lati- 
tude and  longitude,  and  its  elevation  above  the  sea- 
level,  should  be  given.  3°.  The  total  annual  fall 
should  be  expressed  in  millimetres,  English  inches^ 
or  local  or  obsolete  measures;  but  if  in  either  of  the 
latter,  their  eiiuivatent  in  millimetres  or  English 
inches  should  be  given.  4°.  The  name  of  the  ob- 
server, or  authority,  or  publication  from  which  the 
record  is  obtained,  should  be  given.  5*^.  Tlie  records 
should  be  from  observations  made  at  a  single  station, 
and  should  not  be  compiled  from  the  rcrmd^  of  two 
stations;  but  the  greatest  number  of  di i :  <rits 
taken  at  different  stations  i*  d«*?irabk*,  i  a-iil 
errors  or  peculiarities. 
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—  The  gunpowder-mills  owned  by  MesAra.  W.  II, 
Wakefield  &  Co.,  near  Kendal,  £ng.,  are  now  lighted 
by  the  electric  light;  they  being  the  first  works  of 
the  kind  where  this  mode  of  illumination  has  been 
adopted.  The  works  are  very  extensive,  at  least  two 
miles  in  length.  The  dynamo  is  placed  about  the 
centre  of  the  works.  Very  long  mains  were  neces- 
sary, as  each  dangerous  building  is  about  two  hun- 
dred yards  from  its  neighbor.  Over  head,  bare  wires 
were  found  to  be  the  best  for  conveying  the  current. 
These  were  carried  on  insulators  on  posts  and  trees 
along  the  route,  four  to  eight  lamps  being  necessary 
to  each.  The  lamps  used  are  the  new  pattern,  twelve- 
candle  power  Swan  lamps.  The  dynamo  runs  almost 
continuously  day  and  night  in  the  winter,  the  average 
work  per  day  being  at  least  twenty  hours.  In  the 
dangerous  powder-making  sheds  the  lights  are  en- 
closed in  specially  designed  copper  reflectors,  enam- 
elled white  inside,  with  tight-fitting  platc-glass  fronts. 
Each  lamp  Is  under  separate  control,  and  each  circuit 
can  be  controlled  by  a  switch  in  the  machine-room. 
Every  lamp  and  every  circuit  is  also  protected  by  a 
safety-plug,  which  melts  in  case  of  danger  through 
excess  of  current;  thus  breaking  the  current,  and  re- 
moving all  possible  danger. 

—  The  rainfall  in  San  Diego,  Cal.,  and  also  througli- 
out  southern  California,  is  greater  for  the  present 
season  of  188^5-84  than  has  ever  been  previouhly 
recorded.  A  total  of  18.40  inches  has  fallen  at  San 
Diego,  and  as  high  as  00  inches  have  been  reported 
from  the  back  country.  The  rainfall  fOr  18T9-S0 
was  14.80  inches;  1880-81,  0.;50  inches;  1881-82,  {)A1 
inches;  and  for  1882-83,  only  4.91  inches. 

—  The  Indians  in  Oregon  aro  much  disturbed  by 
the  constant  settling  of  whites  on  lands  which  they 
have  occupied,  and  which  have  eniiblrd  them  to  gain 
a  living  by  horse-raising.  They  recently  asked  for  a 
hearing  for  their  grievances  from  the  commander  of 
the  fort  at  Walla  Walla,  which  was  granteil.  They 
were  told,  however,  that  their  only  remedy  was  in 
takini;  the  land  as  in<lividuals,  and  not  as  members 
of  a  trll)e.  JUit  as  they  have  scruples  about  dealini:  in 
mother-earth,  from  which  they  all  come,  and  to  which 
they  return,  the  pro.spj'ct  is  at  present  that  they  will 
be  finally  driven  from  all  land  outside  their  reser- 
vation. 

—  Professor  Ormond  Stone,  now  of  the  University 
of  Virginia,  resigned  the  position  of  astronomer  of 
the  Cinchniati  observatory  in  June,  1882;  and  upon 
his  advice,  his  former  as*<istant,  Mr.  Wilson,  now 
astronomer  pro  tempore^  has  devoted  hinjself  chiefly, 
since  that  time,  to  the  reduction  of  the  miseellaneous 
observations  which  remained  unpublished.  No.  7 
of  the  publications  of  the  observatory,  a  pamphlet  of 
79  pages,  contains  those  observations  which  pertain 
to  comets,  and  is  divided  about  equally  between 
observations  of  cometary  positions  and  physical  ol>- 
servations.  Previously  to  188<>  this  observatory 
paid  no  attention  to  these  bodies,  the  equatorial 
(Merz  and  Mahler,  llj  inches  aperture)  being  princi- 
pally engage<l  with  double- star  observations.  The 
former  publications  of  this  observatory  (Nos.   1-6) 


relate  entirely  to  discoveries  and  micrometrical  meas- 
urements of  double  stars. 

The  observations  of  position  were  made  after  the 
usual  manner,  mostly  with  the  filar,  but  sometimes 
with  the  ring-micrometer,  and  need  no  f urlber  men- 
tion here.  The  assumed  co-ordinates  of  a  hundred 
and  fifty-four  comparison-stars  are  given  also.  The 
physical  observations,  generally  made  just  before 
or  after  the  observations  of  position,  consisted  of 
sketches,  measures,  and  notes  on  the  appearance  of 
the  comets.  Sketches  of  the  heads  of  comets  were 
made  with  the  large  equatorial,  using  a  power  of 
about  a  hundred  diameters.  The  tail-sketches  woe 
made  with  the  unassisted  eye,  and  sometimes  an 
opera-glass.  All  the  stars  visible  in  the  vicinity  of 
the  com(>t  were  plotted  upon  the  pencil-sketches  as 
accurately  as  possible  with  the  eye.  The  stars  were 
afterward  identified  in  Heis'S  Atlas  CoelesUs^  and 
plotted  to  a  scale  three  times  that  of  the  engravings. 
The  position  of  the  nucleus  was  then  plotted,  and 
the  tail  drawn  in  the  same  proportion,  relatively 
to  the  stars,  as  on  the  original  sketch.  In  the  process 
of  photo-engraving,  the  compiled  sketches  were  re- 
duced to  one-thinl,  so  that  the  engravings  are  about 
the  same  size  as  the  original  sketches. 

The  theory  and  methods  of  discussion  of  tail-obser- 
vations of  comets,  elaborated  by  Dr.  Bredichin,  direct- 
or of  the  observatory  of  Moscow,  have  been  followed 
by  Mr.  Wilson;  and  he  summarizes  that  theory  from 
Copernicus  and  the  Annales  de  V observatoire  de 
Moscou. 

The  discussions  of  the  notes  on  the  several  comets 
form  a  very  interesting  contribution  to  cometary 
astronomy.  The  plates  accompanying  the  work  con- 
tain about  thirty  drawings  of  comet  (b)  1881,  twelve 
of  comet  (a)  1882,  and  twenty  of  comet  (c)  1882, 
commonly  known  as  the  great  comet  of  that  year; 
and  they  appear  to  have  been  reproduced  in  a  manner 
worthy  of  the  accuracy  of  the  originals. 

—  In  the  French  journal,  Xa  ramie,  M.  Pailleux 
calls  attention  to  a  Japanese  plant  named  Kusu 
(Pneraria  Thunberj^eana),  the  roots  of  whicli  contain 
starch,  while  the  leaves  and  shoots  are  used  as  food. 
Its  fibrous  portions  are  adapted  for  use  in  the  manu- 
facture of  cordage.  It  is  a  lofty  and  hardy  plant, 
attaining  within  a  year  to  the  height  of  between 
twelve  and  twenty-live  feet.  It  yields  fruit,  and 
grows  upon  the  most  unfruiiful  dry  ground,  where 
nothing  else  would  thrive,  y  ^vided  there  is  a  suf- 
ficiency of  wannth.  It  requires  no  cai.c,'and  can  be 
propagated  by  seeds  or  by  planting. 

—  The  Chinese  are  beginning  to  adopt  western 
chemical  science,  and  a  factory  has  recently  been 
erected  for  the  manufacture  of  sulphuric  acid  on  a 
lar.Lje  scale.  Two  well-known  chemical  text-books  — 
Malguttis*  Elementary  chemistry,  and  the  Chemical 
analysis  of  Fresenius  —  have  also  been  translated 
into  Chinese,  with  the  help  of  a  great  number  of 
new  characters,  and  adopted  in  the  imperial  collegMu 
Ills  excellency  Tong  Kin  Sing,  the  first  minister,  has 
taken  the  work  imder  his  immciliate  patronage,  ui 
written  the  preface  for  the  first  of  these  1 
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COMMENT  AND  CRITICISM, 

TiTK  National  acadeniy  of  sciences »  which 
Bt  at  Washington  last  week,  labors  under  a 
serious  disadvantage  in  being  able  to  meet  but 
twice  a  year ;  more  frequeot  meetings  of  a 
society  whose  membership  extends  over  the 
entire  country  being  impossible  luuler  [ircsent 
conditions.  Notwithstanding  *this  disadvan- 
tage, it  is  of  the  highest  importance  that  the 
leading  scientific  workers  of  the  country  should 
form  an  orguuized  body  ;  and  the  academy 
seems  to  fulfil  the  objects  of  such  nn  organiza- 
tion as  well  as  any  that  could  be  devised.  It 
ia  bain[)ered  by  no  rules  that  do  not  admit  of 
being  amended  whenever  it  is  found  necessary 
so  to  do»  an<l  there  is  no  limit  upon  the  mem- 
bership except  what  the  academy  may  Itself 
see  fit  to  impose.  The  iufrequency  of  its 
meetings  does  not  prevent  it  from  being  always 
i^eady  for  action  on  any  suliject  referred  to  it 
by  congress,  or  any  department  of  the  gov- 
ernment. The  president  of  the  academy  can 
at  any  lime  appoint  a  committee  of  experts 
to  investigate  and  report  upon  the  questions 
submitted  T  and  he  has  authority  to  accept  the 
report  of  such  a  committee.  At  first  sight. 
Ibis  system  might  seem  to  place  too  mtjch 
|Kjwer  in  the  hands  of  the  president  atid  any 
committee  he  chooses  to  name ;  but,  practi- 
eally,  the  danger  nf  this  power  being  nl»nscd 
is  no  gi'eat^ "  <^han  in  all  human  affairs.  Im- 
lM>rtant  reports  are  submitted  to  the  academy 
for  ap|>roval  whenever  practicable  ;  but  even 
then  the  acaiicmy  can  seUloui  or  never  do 
better  than  nccept  the  oiiinion  of  tlic  experts 
wto  have  investigated  tlic  subject.  The  va- 
ried applications  of  science  are  now  so  highly 
s[}G:cianzed»  that  conclusions  depend  more  uijou 
a  minute  examination  of  details,  such  as  only 
a  committee  can  enter  upon,  than  upon  gen- 
eral opinions. 


The  most  important  functions  of  the  acad- 
emy are  those  which  grow  out  of  its  relations 
to  the  government.  The  liberal  spirit  which 
.animates  both  congress  and  the  executive 
departments  in  their  dealings  with  scientific 
atfairs  is  very  apt  to  lead  them  into  the  sup- 
port of  scientific  enterprises  without  any  suflii- 
cient  consideration  of  the  conditions  of  success 
and  of  eflicient  and  economical  administration  ; 
and  a  careful  consideration  of  each  proposed 
undertaking  by  a  committee  of  experts  is  what 
is  wanted  to  insure  the  adoption  of  the  best 
methods.  Indeed,  it  is  worthy  of  considera- 
tion, whether  congress  would  not  do  well  to 
adopt  the  principle  that  it  would  make  no 
appropriation  for  a  new  scientific  object  unless 
the  plan  of  operations  were  first  submitted  to 
and  approved  b}'  the  academy. 


Oleomargarine,  suine,  and  all  forms  of  im- 
itated and  adulterated  butter,  receive  heroic 
treatment  by  the  legislature  of  New  York.  A 
bill  has  passed  the  senate  by  a  vote  of  twenty- 
five  to  four,  and  the  assembly  bj'  ninety-nine 
to  one,  which  absolutely  prohibits  the  manufac- 
ture or  sale  of  bogus  butter  within  the  state. 
Penalties  in  fines  of  from  fifty  to  a  hundred 
dollars  are  imposed  for  violations  of  the  act; 
and  a  dairy  commissioner,  appointed  by  the 
governor,  with  a  salary  of  three  thousand  dol- 
lars* is  to  be  allowed  twenty  thousand  dollars 
with  which  to  enforce  the  statute*  At  this 
writing,  the  bill  only  awaits  the  signature  of 
(iov.  Cleveland  to  become  a  law,  and  go  into 
effect  tlje  first  day  of  June. 


Tliis  action  restdted  from  an  order  of  the 
senate,  to  its  committee  on  public  health*  to  in- 
quire into  the  adulteration  of  food  and  dairy 
products.  Various  agricultural  organizations 
liad  previously  pressed  the  matter  upon  the 
legislature ;  the  Stale  dairymen's  association 
sen<ling  an  active  committee  to  Alliany  to  look 
afler  it,  and  furnishing  counsel  for  the  senate 
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LETTERS   TO   THE  EDITOR. 

*•*  CorrfspmtdfnU  art  r^qnttttd  to  t*  a»  hrUf  an  pnMttifde, 
The  tcriter*»  nam*  i§  in  aU  cettrf  required  om  proQ/of  Qood  faith. 

*  A.  singular  optical  phenomenon.' 

TifE  *«*ingular  optical  phenomenon^  described  by 
*F.  J.  S*'  on  p.  275  of  the  current  volume  of  Science 
is  a  ca«e  of  tlie  fHmillar  watering  effect  product'd  by 
superposed  loose  and  regular  fabrics,  or  by  distant 
pallfigs  a«(?  Jatlicc-works  superposed  by  projection. 
We  may  find  it  convenient,  in  tbe  follo\vir»g  discns- 
i^ion,  io  refer  to  these  by  the  general  term  of  *  pro- 
jV'ction  phenomena/  although  the  phrase  does  not 
«eeni  to  me  to  have  much  to  recommend  it  except 
convei»leiice, 

I  ought  to  say  that  thi$  discussion  is  prompted  hy 
the  letter  by  Professor  LeConte  in  tbe  la-^t  number 
of  Srieticf" ;  for,  if  »o  skilled  an  experimenter  couUl 
overlook  the  real  expianatlonf  it  may  safely  be  con- 
cluded I  hat  moat  readers  have  done  so.  Moreover, 
the  phenomenon  is  one  of  a  lanje  and  interesting 
cln.ss,  of  which  I  have  never  met  any  ex|danation, 
although,  as  we  shall  soe,  very  simple  considerations 
will  lead  ns  far  towards  a  complete  explanation  of 
alK 

For  the  sake  of  simplicity,  we  will  begin  by  the 
consideration  of  two  grating*  of  regular  horizontal 
elements:  the  one  nearer  the  observer,  which  we  will 
call  the  first  grating,  is  to  be  of  alternating  opaque 
Ami  transparent  strips;  and  tbe  more  distant  one,  or 
^iecond  grating,  of  white  and  black  bands.  We  will 
also  suppose,  at  first,  that  the  eye  is  place<l  in  a  Hue 
passing  thntngh  the  middle  ofa  dark  band  and  an 
opaque  strip,  and  that  the  aperture  of  the  pnpil  is 
negligibly  small.  We  may  also  conveniently  ai^Bume 
that  the'  angular  widths  of  the  elements  of  lioth 
grating*  are  so  small  that  they  are  not  separately 
evident  to  the  eye,  not  only  because  such  cases  offer 
the  most  striking  phenomena,  but  al*o  because  in 
them  the  meaning  of  the  term  *  apparent  brightness,* 
which  we  *.hall  use,  Is  helf-evldent. 

We  will  call  the  distances  from  Ihe  eye  to  the 
screens  respectively  d^  antl  dtl  the  breadths  of  the 
opaque  an«i  bliick  intervals,  fh  and  b^:  and,  finally, 
the  element  of  eacti  grating  (that  is»  the  dl?itance 
from  the  centre  of  one  dark  s^trip  to  the  centre  of  the 
next),  Ki  and  E^. 

If  /i  is  the  brightness  of  the  white  portion  of  the 
Mecond  gnitmg,  it  is  evident  that  llie  average  bright- 
ness of  the  field,  if  the  first  grating  were  removed, 
would  he 


If,  on  the  other  hand,  tlie  flr*t  screen  remained  in 
place,  UTi^l  the  black  strips  of  the  i^econd  should  be 
replaced  by  white  of  brightness  H^  the  field  woidd 
appear  of  a  brightne&s 


n 


A*. 


As  a  first  special  case,  let  us  suppose 
a,  *-  a: 

lien,    r.    ,  ■  '■':       .  ■  "-i 

elear  f 


1  »ri  of  the  eye,   it  is 
litd  be  centr,Uly  pro- 

,, lic  second  grating;  and 

tl  \  t>e  uniform,  and  equal  to  the 

\v  4ons  abuve^ 

Fi>r  »  bCicond  case.,  suppose 


n  being  any  whole  number:  then  every  nth  black 
strip  would  be  centrally  covered  by  a  bar  of  llie  first 

grating.      If   ^    is  equal  to  or  less  than     \  the 

brightness  would  be  unlfowii,  and  equal  to  B   -jj,   -  ; 

hut,  if  this  limit  of  equality   were  sutpassedt   the 
average  brightness  would  be 


^Et-(n-l)  h,-b, 


B 


d, 


nEt 


igi-^igf 


and  tliei'e  would  be  regularly  placed  minima,  unless 

the  angle  ^*  were  insensible  to  the  eye. 
<*f 

The  case  of  n  ^"    zr  ^*  Is  equally  easy* 

In  all  that  follows,  we  will,  in  order  to  avoid  too 
extensive  discussion,  regard  n  as  equal  to  unity:  by 
this  limitation  we  sacritice  no  interesting  cases. 

Stipixise,  now,  the  eye  moved  continuously  up  or 
down,  parallel  to  the  gVatings.     After  a  certain  small 

displacement,  depending  upon  the  relation  of  -1  to  -*, 

<*i  a» 
the  brightness  of  the  field  would  continuously  dimin- 
h\x  until  it  reached  a  minimum  equal  to 

B ^ ^\ 

unless  the  numerator  should  be  negative,  when  the 
minimutn  woutd  be  absolute.  It  would  remain  at 
Ibis  minimum  for  a  certain  time,  depending  upon 
the  cou,stant'*of  ihc  sy.^tem,  and  then  increase  by  ex- 
actly the  same  law  as*  that  of  decrease,  until  after  a 

displacement  of  the  eye  equal  to  Ex — r'^- ,  when  it 

di  —  dx 
would  recur  lo  the  same  condition  as  at  first. 

As  a  final  and  more  general  case,  let  us  suppose 
that 

Ex  Ei  -l-  <J 

where  ^^  is  a  small  quatd  ity,  positive  or  negative.  If 
we  again  suppose  that  Ihe  eye  is  so  placed  that  a  line 
drawn  from  it  perpendicularly  to  the  two  gratings 
will  pass  centrally  through  dark  bars  In  each,  then  a 
line  drawn  from  the  eye  through  the  mth  bar  of 
the  fir^t  grating  will  pass  through  a  dark  strip  of  the 

second,  if  -^  is  a  whole  number    Let  m  be  the 

dt 
rnnnlleiif  number  which  meets  this  condition:  then  a 
line  drawn  through  any  bar  between  the  1st  and  mth 
would  meet  some  one  of  the  conditions  discussed  in 
the  la*t  paragraph,  as  produce*!  by  a  movement  of 
the  eye.  Thus  we  see  that  the  field  would  present 
horiscontal  maxima  and  minima  of  brightness,  the 
angular  position  (0)  of  the  maxima  being  given  by 
the  equation 

$  =  tang->  N  !^* 
d, 
where  JV  Js  any  whole  number,  po»*ltlve  or  negative. 
The  apparent  distance  apart  of^  the  maxima  would 

be'"-^. 
dx 

If  the  eve  be  moved  so  ai  to  shift  the  apparent 

position  of  ''  ^^   '-'«  1 'II*  to  the  adjacent  black  strip 

on  the  sec  >^  middle  tif  the  tirlil  would 

have  under^  Uanges  of  phase  which  cor- 
respond to  a  change  of  lang  0  from  «ero  to  '"^'i 


I  a  motio 


would  app 
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rise  Uf  a  fililfiiii;;  of  th«»  wlioli?  sericA  of  maxima  by 
thli  angle.  Tin*  din^rtioii  (if  apparent  motion  woiilU 
\}4:  vAiht'T  with  tliat  of  the  <*yo,  or  opiMMlte,  acconlius 
an  A  \n  iM>Hitiv«!  or  negative.  The  displacement  of 
the  pupil  uec(!ssary  ti>  bring  about  this  change  would 
Ik? 

(It  —  c/, 
It  thit  ritlative  motion  of  the  periodic  phenomenon 
and  lh<r  (irnt  *irr«;«'n  l»e  ref(ardf*d  as  a  parallactic  dis- 
phM-i'mrnl,  lIh'U  w«'  must  AUi}|M>fle  their  relative  dis- 
iMii-i'.n  from  thn  eyi*  InverNtdy  proportional  to  their 
appar«'fit  molioim;  I.e.,  aH 


d. 


Iff.  «llir«' 


K 


/;i'  lo 


'  m'Jirly,  aM  m  lo   ,      '      . 

|(  Wit*  I  hill  ap(»Mr«*ht  paniUax  which  led  *  F.  J.  S.*  to 
citffff'i*!-  till-  iihfnoUMMion  which  \\v  d«>scribes  an  imase 
of  fhr  dliluiir  M'vfvn  Ixflwcen  hiniHrlf  and  the  first 

Mriftd'fW 

it  oiii  t/f,iMfi((ii  111*  I'ompllciitrd  by  the  addition  of 
r/(ri.illy  «|i*;i«-i'd  v<'illrjil  ImiN.  w«*  shall  sec  aN<i,  in  gen- 
«ir.il.  rf  cfflf*  of  \rrilcnl  liaiidn  uiviu^  maxima  and 
foihifoa  .iloiiK  ,1  hoil/onlal  direction.  These  will  be 
•«  ffifrtlftd  hy  Intel  Viiln 

^/.     • 
«o<l   I  hi-   fiillo  of  llH'ii   »i)ip;uent  aiiKuIar  motion  to 
Mi.ll   of  the  Mint  mieeii  when  the  eye  in  moved  equals 
'// 
d,       */,' 
--hiM   till-  Ji'lliM  iiiiulifil  with  'are  dcMned   by  anal- 

0|'  / 

\  fHf  loll  if*tliiK  coiiehmliin  follows  from  the 
i',i..|i|ii.iil'.»r  lloil  in  rthd  m'  aie  wlmlly  independent; 
fill.  oi.i.  ill  |.fiidih:i  'Ml  •',  i»nd  Ihe  oIIht  on  «V.  Thus, 
«H  ft,,/  |,.i '••  llii-  lioil/.iiiit.il  handu  moviiif(  in  the 
M..if,i  iloiHli.o  .11  Ihi-  t-ye,  iiiid  the  veiliral  bands 
H,'.«h.|/  lo  III'  i.|i|.i.nMi'  dliei-rloii,  or  rirr.  vnsa: 
»,,i...  If  Mil  ili-|.l.oi'ioi  III  n!  llie  rye  iH  neither 
l,..*./'ifii.«l  o"!  viiMi.il.  Ml'*  iM>U\Mik  whieli  forms  the 
■  .••i)> .  ii'oi  |iliui'iiiiiiM»ii  miv  i»e«-iii  to  move  in  any 
.hf  .  II'. o  III!  ..Illy  I  oiiiliili'O  ImIii;.'  thai  the  horizontal 
Mi.'l     .iij.  il  M.ini iiiH*  "I   Ih''   \el.Miiy  Jire  projior- 

I,  H.  .1  M  .  |.«  •  III!  Iv.  I"  f"'  »»'»d  "•  ;  •".  in  «»lher  words, 
I  M..  ..|.|...M'i.i  **iilili  "f  ili«-  Inui.U.  dlvi»led  by  the 
I  ,.<•  .|.'.i..lhi|r  I  liiiK  III  <'f  Hm-IIi'-I  |/ii(liiii:. 

I,,  II .,.."i,f  iri.iMoKh  wlih'li  uM-  iint.  plane,  super- 

|.....  I    1./   |OM|iiii..n,  .11  H   ih"   •■'•iidltiiui  jjenprally 

III,     ill. III. i.. I     I.OI1,     Mlln.  limi'lOll"  hi*!"*,  etc., — iu 

.1.  .,t  If.  .iiiii'.)i  .ill  I  in'i  "I  ••*••!  V  diiy  iilmervalion, — 
I. -.It.  'J  .lO'l  •! ,  111  «»U  •»•»  Hi.-  illierlliiii  i.f  the  elements 
..I   n.'    jn.iiloj«rt,  .III-   liiiiiMi»nN  ••!    tin- ili-ilance?*  from 

II.  Mil.. I  p..ioi  .if   I  III-  Mild.  ImiI.  Ill  111 are  c«m- 

,,., I.ii.i  M-.ii -.   W"   i.uinlale   i»e\i-iiil   of   the   moSt 

ii..|.  ,<t..«.i    |.i..|.i  illto  hI     Mm-   |»i"|eel|i.ii   plieiiomcna: 

(        II,,   I I..  II  III  III  I  MiilliiiHMii  iiiid  curved.     2®. 

II    II,.    ,     .    I,..  iM i|,   Mm    |i|iiOMiiii<liii!i   will  nlllft  with 

,  ,. .' o  I.. I  111   I IV   diiiilloii   prop.irllonal 

,  .  II,       hill,  ..I  I  I.I  i.iiiiili)  uir.i  iiiii'd  III  tluit  direction. 

II...  in-'M'.M  i.l   i<  nloiili    h'liiil  Will.  In  lieiieral,  be 

.1  I,,  .11  .1.  '.I   Ii.himI.iM.iii.  I  iiiiililiied  With  a  motion  of 

,    t.ii.M      III, I  11(1.  lo  •I'liit.iiieiiiiii  eiMilie  of  rotation 

I    Hi     \„  .«   L.tiiil      fill   III    lloil    eiiie,  HCCordiUK  to 

M     f..      I  ■•(..  '  .III  III. hot.  Hull  iHiliil   lieliiic  at  rest,  the 

I.  .,,  I      ...till  II I on  (Vidlh.  rii||Hei|iiently  could 

,,  I  I..I.I  I  II  II  liiiiol  fiiiiim  a  clofied  curve,  a 
'.I   11  .«.  '.I  Mil.  lyi.  Hill  oMiraviiMlv  produce  a  contluu- 

I.     I.Mi.iii.  lo  ihi<  M|f|i>iM>nl   iiingidliide  of  the  ring; 


for  a  more  motion  of  translation  would  correspond 
to  a  momentary  rotation  a)M>ut  at  least  two  points  in 
the  cur>'e,  which,  according  to  the  last  principle,  is 
impossible. 

The  properties  described  under  the  second  and 
fourth  heads  above  are  tliose  which  more  especially 
cause  the  projection  phenomena  to  resemble  those  of 
watered  silk ;  for  the  latter  follow  much  the  same  law. 

We  will  now  consider  the  effect  of  the  size  of  the 
pupil  of  the  observing  eye,  which  has  hitherto  been 
considered  as  a  point.  It  is  obvious  that  the  Image 
on  the  retina  must  be  the  sum  of  the  projection 
images  as  seen  from  each  point  of  the  pupil :  hence, 
if  the  pupil  is  not  much  greater  than  the  space 
through  w^hich  the  point  of  view  must  be  shifted  In 
order  to  produce  a  complete  change  of  phase  (I.e., 

tlian  Et  —  '  --).  the  phenomenon  must  be  like  that 
di  —  di 

for  an  indefinitely  small  pupil,  except  that  the  dis- 
continuity is  less  pronounced.  This  explains  why, 
in  fine  networks,  such  as  veils  and  mosquito-bars,  the 
distance  dt  —  d-,  between  the  fabrics  must  be  small 
in  order  to  produce  the  projection  phenomena.  Iix 
the  case  defcribed  by  *  F.  J.  S.,'  Et  =  i  inch,  d,  =  10 
feet,  and  dt  =  -lO  feet:  consequently  the  expression 
indicating  the  limit  which  the  diameter  of  the  pupil 
must  n<»t  irreatly  5urp;iss  is  i  inch. 

The  effect  of  maladjustment  of  the  eye  would  be 
to  diminish  still  further  the  discontinuity  of  the 
phenomcntm:  but  this  would  be  carried  so 'far  as  to 
destri>y  the  periodicity,  and  thus  obliterate  the  phe- 

F 

nomenon,  —  not  when   an   angular  interval  of    J 

at  the  distance  d*  becomes  indistinguishable,  as 
*  F.  J.  S.*  seems  to  have  exi)octed,  but  only  when  an 

angular  inter\'al  of  —  j—  at  the  distance  d|   becomes 

indistinguishable. 

The  cases  where  n  differs  from  unity  ofi'cr  no  diflS- 
culties.  but  they  are  much  less  interest! ns;.  They 
exclude  the  ca<e  which  has  given  rise  to  thi?t  discus- 
sion ;  for  there  E.  etjuals  h  inch,  the  other  dimensions 
having  been  airea«ly  ijuotcd. 

In  what  precede",  however.  I  have  tacitly  assumeti 

that  -  -  is  alwavs  the  recipnu-al  of  a  whole  number. 
This  may  not  be  tru«^.  Sappi.ise  the  value  to  lie  be- 
tween      and      .  where  .V  is  a  whole  number: 

.V  JN    -r  1 

then,  if  -V  i-t  lariie,  the  solutii>n  above  is  accurate 
within  the  rauiie  of  ol'5ervatii»n.  If.  on  the  contrary, 
the  value  of  A  i-*  moderate,  <uc.-essive  maxima  will 
differ  by  a  quantity  which  i-*  itself  periodic. 

It  will  be  observed  that  the  seci»nd  grating  may  be 
perfectly  repl.iced  by  an  iniai:e  by  refiection  of  the 
first.  I-'requent  examples  of  this  arrangement  are 
seen  in  screens  lK'fi>re  closcil  wintlows  or  inirrors. 

The  general  an.ilytical  solution  of  the  whole  class 
of  phenomena  pnHluced  by  parallel  rectangrular  grat- 
ings with  indefinitely  small  pupil  is  easy;  but  the 
solution  is  so  extremely  general,  that  its  reduction  to 
special  interesting  cases  requires  even  more  writing 
than  we  have  found  necessary  here.  The  only  point 
worth  dwelling  upon  here  i<.  tliat  the  apparent 
variations  in  brightness,  though  periodic,  are  always 
discontinuous;  but  that  every  de(>arture  from  the 
assumed  geometrical  conditions,  such  as  are  effected 
by  diffraction,  dimension  of  the  pupil,  and  Imperfect 
accommodation,  tends  to  decrease  the  discontinuity. 

C.  S.  Hastutos. 

Baltimore.  April  11. 
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Rhythmic  variation. 

It  is  A  general  uxiam  in  *breeiliug'  imd  in  iilUed 
bSoluglcdJ diftcu^sioiis.  that  Mike  produces  like;'  and 
yet  In  nature,  or  under  art,  we  Imve  no  instzince  we 
can  use  where  \\)m  ha««  produced  an  Ulenticnl  likenes.*. 
U  rather  ieemi  that  the  practical  expression  sliould 
be  the  converse  one,  that  *  variation  produces  varia- 
tion;* for  In  nature  we  find  variation  the  j^eneral  fact, 
no  animal  and  no  plant  producing  offspring  pre- 
cisely similar  to  itself.  Indeed,  as  the  attribute  of 
life  is  motion  and  but  momentary  equilibrium  be- 
tween internal  and  external  force>i,  we  m;iy  consider 
variation  as  an  empirical  law  of  nature,  and  as  in- 
fluenced by  the  law  of  rhythm,  as  outlined  by  Herbert 
Spencer,  who  «ays  that  rhythm  reHnU-*  wlierever  there 
is  a  conflict  of  forces  not  in  et|uilibrium. 

This  law  of  rhythm  seems  sutlicient  to  explain,  in 
part  or  iu  whole,  somt^  of  the  variations  observed 
in  species,  and  for  which  neither  natural  nor  sexual 
telecUon  can  account.  Given  organisms  under 
similar  environment,  and  remote  from  selective  op- 
portunity, we  muiit  believe  that  variations  must 
occur;  and  these  variations  must  natn rally  become 
grouped  about  types  under  the  action  of  heriHlity  and 
•ome  other  general  laws,  giving;  thmugli  rhythnjic 
action  the  appearance  of  progressive  development. 

Probably  this  law  of  rhythmic  movement  may  ex- 
plain the  interesting  variations  which  have  origi- 
nated species  in  certain  protoplasmic  organisms,  as  so 
well  described  bv  Professor  Asa  Gray  ( Amer.  joum* 
9C.,  April,  1884,  327),  who  says,  — 

*'  No  rxereiflc  of  *  ntitura)  aetcctinn  *  could  produce  the  aucoot- 

<'-■            ■  :ir,ft 

1  1  to 

('  . 'JJU 

*  in".    Aiid  iit^  'I  or 

r  Vvlllcb    (liO    Tl  !•- 

<  ro  U  no  irr i   i"  LM.,jLvtj 

t'  i   Ui  flurvlv^  thmi  nn oilier. 

"'  111  ihti  ii.Ami*  mode,  mid  nu 

<  -■■-■-■*,)  of  It  than  iinother. 
'i  Uic  (fcAmo  condltloiit 
«  ij  by  their  occurrence 
I  ;  '  ■  'rrvu  M  food  to 
I  I  krtd  U  Id  hardly 
'  ^oriralnnU?  {for 

IM--  -ji-K-.in  J4  i^ij^"  Ml.  iniMk'niiiHHt  or  middle- 

b^l  I  it«m&ll  U.  carDplAnnln,  whicb  cvun  th4*truJTied 

'^t  oannol  dlnUDKiiiith  without  Ihu  i^iUtaiicv 

E,  Lbwis  Stortevakt, 

Ovnevii,  H.Y.,  April  12. 

Rare  Vermont  birds. 

In  a  Hat  of  birds  given  under  thin  heading  In  No. 
55  of  Scimre,  appeared  the  American  avocet  (Recur- 
>i  tna  Gm.)  ami  oran'^e-cmwncd  warbler 

i  .'a  celata  Say,  Hd.)-     It  appears,  these 

w_..  11  mistaken  evidence,  and  are  not  to 

bo  cor  I  Vermont  bird». 

FJiANCH  H.  HKHlitCK. 


THE  APRIL  SESSION  OF  THE  NA  TIONAL 
ACADEMY  OF  SCIENCES. 
The  number  of  papers  presented  at  the  ses- 
8ion  of  the  National  actt4lerny  of  sciences  m 
Washington  last  week  was  leas  than  usual, 
iiul,  judgnnjl  from  the  discussions,  none  were 
!>f  t'omrnanding  iuterest  and  importance.  An 
untisiml  number  uf  prominent  members  were 
absent  frotn  tbe  meeting  ;  and  it  also  happene<1 


that  the  social  re*uninns  which  have  usually 
accom(mnied  tbe  annual  session  wqvc^  from 
various  accidental  circumstances,  omitted.  It 
has  long  been  a  custom,  if  not  an  unwritten 
law,  of  the  acatlemy,  to  decline  :dl  social  at- 
tentions which  €lo  not  corae  either  from  mem- 
bers or  oflieers  of  the  academy,  or  from  beads 
of  government  dei)artmeTits  interested  in  its 
work. 

An  interesting  feature  of  the  meeting  was 
a  commuuication  received  from  Mrs.  J.  Law- 
rence Smith,  widow  of  the  late  lamented 
chemist  of  Louisville,  proposing  to  give  tbe 
sum  of  eight  thousand  dollai^s,  which  she  had 
received  frotn  Harvard  college  by  the  sale  of 
Professor  8mith*s  collection  of  meteorites,  to 
establish  a  memorial  fond  for  the  promotion 
of  meteoric  research.  The  academy  will  then 
have  four  considerable  funds  for  the  promotion 
of  science,  —  the  Bache,  Draper,  Watson,  and 
Smith  funds, 

The  following  were  some  of  the  more  inter- 
esting of  the  physical  papers :  — 

It  has  long  been  a  well-known  result  of 
theoretical  mechanics,  that  the  rotation  of  the 
earth  causes  u  slight  tendency  in  any  south- 
wai*d-fiowing  river  of  the  northern  hemisphere 
to  press  towards  its  right  bank  ;  and  various 
phenomena  have  been  attributed  to  this, 
among  others  a  supposed  tendency  of  drift- 
wood to  accumulate  on  the  right  rather  than 
on  the  letl  bank.  It  is,  however,  readily 
shown  that  this  tendency  could  not  produce 
this  elTect ;  and  the  general  conclusion  has 
been,  that  the  only  effect  would  be  an  imper- 
eepltble  ditference  of  level  of  the  two  sides  of 
the  river.  Tlje  object  of  the  first  paper  read  — 
that  of  Mr,  Gilbert,  on  the  deflection  of  river- 
courses  in  consequence  of  terrestrial  rotation — 
was  to  point  out  an  indirect  result  of  the  forces 
in  question,  which  had  hitherto  been  over- 
looked, and  which  might  produce  observable 
results.  He  showed  that  the  etTect  of  terres- 
trial rotation  is  to  increase  the  centrifugal 
force  on  those  curves  which  deflect  the  river 
from  the  right  towards  the  left,  and  to  dimin- 
ish the  force  in  the  opposite  direction ;  the 
difterence  in  the  case  of  the  Mississippi  River 
being  about  one-tenth  part  of  the  whole. 

In  his  paper  on  the  origin  of  crystalline 
rocks,  I>r,  Slerry  Hunt  conceived  that  rocks^ 
like  gneiss  and  other  felspathic,  hornbleiidic, 
and  quartzose  aggregates,  resulted  from  the 
action  of  water  on  the  superficial  and  last  con- 
gealed part  of  the  earth's  crust,  through  up- 
wartl  lixiviation.  The  separation  of  zeolites 
and  quartz  from  basic  rocks  is  a  survival  of  this 
process  of  depositioti    from  mineral  springs. 
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IVom  the  ordinary  tlsh-typ*^  can  be  explained 
on  tcleological  gronnrfs.  The  enormous  de- 
velopment of  tlie  jaws  throws  the  branchial 
si|)paratiis  out  of  place,  and  entails  its  eventual 
degrudation.  The  peculiar  construction  of  the 
month,  and  opposability  of  the  jaws,  a[)iH>ar 
t^  be  correlated  with  selection  for  food,  which 
&eein9  to  consist  principally'  of  globigerinae  and 
copepods,  which  are  donbtless  restrained  from 
escape,  with  the  water  ejected  from  the  moutfi, 
by  the  structures  functioning  as  poeJiels  and 
whalebone. 

Another  paper,  largely  based  on  the  work 
of  the  Albatross »  was  that  of  Dr.  Gill  on  the 
ichtbyological  peculiarities  of  the  IJassalian 
realm,  as  he  has  proposed  to  call  the  deep- 
sea  region.  Ills  views,  which  are  at  direct 
variance  fmm  those  of  Dr.  Giinther,  based  on 
the  Bluily  of  the  Challenger  matcnal,  will  be 
given  in  some  detail  in  an  early  number  of 

In  his  paper  on  mastodons,  read  by  Dr.  Gill, 
Prof.  K.  D.  Cope  claimed  that  ten  species  wxre 
knowrj  from  North  America,  of  which  no  less 
than  eight  nourished  during  tlio  Pnerco  periorl. 

Dr.  J.  S*  Billings,  through    Major  Powell, 

fgestcd  a  new  method  of  studying  crania  by 

eiins  of  coinposite  photography,  ami  exhib- 
'Tled  some  very  interesting  prints  taken  in  il- 
lustration* on  each  of  which  seven  adults  of  the 
same  race  and  sex  were  shown  from  in  front, 
iu  prolile,  and  tVom  beneath,  Sioux,  Eskimo, 
and  Ilinvaiian-Islanders  were  the  races  chosen  ; 
and  the  jnethod  seemed  capable  of  wide  appli- 
cation with  good  results. 

Presitlent  K.  M.  GuUandet  read  a  paper  on 
the  '  combined  system  *  of  teaching  the  deaf, 
which  he  illustrated  by  one  of  his  iJUpils,  who 
could  anssvcr  questions  i)ut  to  him  with  con- 
siderable distinctness.  Tlie  speaker  was  not, 
however,  of  opinion  that  the  use  of  the  manual 
system  could  be  entirely  dispensed  with,  and 
characterized  as  a  fallacy  the  views  supposed 
be  held  b}*  another  school,  —  that  because 
nc  deaf  had  been  taught  to  sjx^ak  by  lip 
instruction,  thei-efore  all  coukl  bo  so  taught. 
The  system  which  Dr,  Gallaudet  prefers,  he 
would  probably  consider  an  eclectic  one,  apply- 
ing to  each  case  the  method  best  adapte<l  to  it. 

The  following  gentlemen  were  elected  mem- 
bers of  the  academy  :  Profs.  K.  S,  Dana  and 
Sydney  L  Smith  of  Yale  college,  (ieo,  C.  B. 
Comstock  of  the  corps  of  ctrgiueers.  Dr.  W. 
K,  Brooks  of  Johns  Hopkins  university,  and 
Capt*  C.  K.  Dutton  of  the  LK  S.  geological 
survey. 

The  autumn  session  of  the  academy  will  be 
held  i«  October,  al  Newport,  U.I. 


AN  ARCTIC  VESSEL  AND  HER   EQUIP- 
MEN7\ 

A  GOOD  portion  of  the  science  of  navigation 
is  devoted  to  the  subject  of  safety.  In  navi- 
gation in  t!ie  ice,  that  object  is  increased  ten- 
fold in  importance,  and  overshadows  all  others. 
In  the  history  of  the  diflferent  arctic  voyages, 
whctlier  for  popular  reading  or  for  scientific 
report,  this  question  of  safety  has  generally 
been  considered  only  so  far  as  that  particular 
voyage  had  any  thing  interesting  or  useful  to 
suggest  as  a  result  of  its  own  adventures. 
While  it  is  not  hoped  in  this  article  to  add  any 
thing  to  our  previous  stock  of  knowledge* 
still  it  is  possible,  that  by  bringing  together  a 
statement  of  various  dangers  and  (lifficulties 
to  be  met,  and  the  methods  which  have  been 
employed  to  overcome  them,  its  publication  will 
aid  in  an  understanding  of  this  often  talked  of 
arctic  voyaging* 

The  subject  of  ice-navigation  embraces  the 
construction  of  ships  for  this  peculiar  emjjloy- 
ment,  or  the  altering  for  it  of  those  llmt  have 
seen  less  severe  service ;  their  management 
under  the  various  combinations  of  ice-packs, 
ice-floes,  icebergs,  tides,  storms,  currents,  and 
every  obstacle  of  the  frigid  zone ;  their  care 
and  preservation  in  the  ice  (hiring  the  arctic 
winter;  and  their  liberation  from  tliis  ice  when 
the  summer  will  allow  them  to  begin  again 
their  experience  as  they  prosecute  their  journey 
on  or  homewards. 

I  will  not  dwell  upon  such  indubitable  facts 
as  the  quality  of  the  ship's  material,  which  it 
iH  cvitlent  must  l)e  of  the  very  best,  be  it  wood 
or  iron,  or  the  almost  equally  apparent  fact  of 
the  superiorilj'  of  a  vessel  specially  constructed 
for  this  purpc>se,  by  the  hands  of  proper  jjer- 
sons  who  have  had  experience  in  arctic  navi- 
gation as  well  as  naval  construction,  over  the 
reconstructed  merchantman  or  even  :?lronger 
built  man-of-war.  The  superiority  of  iron 
ships  over  those  of  wood  no  longer  holds  in 
the  Arctic.  The  rapid  conductive  power  of 
the  former  makes  it  almost  impossible  to  keep 
an  equable  temperature  without  a  lliick  inside 
coating  of  some  non-conductor,  besides  the 
more  rapi<l  formation  of  frosts  from  condetiHed 
moistures  along  the  outer  sides  of  the  bunks, 
c.nnsing  serious  diseases,  and  greatly  aiding 
the  propagation  of  tbat  most  terrible  of  all 
arctic  scourges,  the  scurvy.  The  superior 
strength  and  endurance  of  iron  over  wood,  in 
the  usual  accidents  of  the  temperate  and  trop- 
ical seas,  seem  to  be  lost  when  the  test  comes 
in  the  sliape  of  severe  pressure  from  the  ice; 
the  elasticity  of  the  wood  allowing  it  to  return 
to  ila  original  shape  after  an  almost  indefinite 
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number  of  nippings  which  are  not  sufficient  to 
directly  crush  the  vessel,  while  the  same  num- 
ber of  equal  pressures  on  its  iron  companion 
become  slowly  accumulative,  until  it  finally 
succumbs. 

A  wooden  vessel,  however,  may  be  ver}- 
properly  plated  with  iron  over  the  hull  for 
some  leet  under  water,  to  protect  it  from  the 
grinding?  action  of  the  '  ice-tongues,'  which  are 
formed  by  the  unequal  melting  of  the  edges  of 
large  ice-cakes,  which,  projecting  their  huge 
submerged  points  often  for  a  distance  of  twenty 
or  thirty  feet,  become  dangerous  to  a  vessel 
compelled  to  thread  narrow  and  tortuous  chan- 


in  such  a  tremendous  pressure,  she  coald  be 
saved  in  no  other  way.  Therefore,  when  a 
'  nii> '  is  inevitable  in  a  narrow  *  lead  *  con- 
stantly closing  down  on  a  vessel,  this  fact 
should  be  strongly  borne  in  mind  in  selecting 
that  point  where  the  least  damage  will  probably 
be  done  when  the  final  collision  comes.  It 
would  appear,  therefore,  that  iron  ships  are  infe- 
rior to  their  weaker  but  more  elastic  wooden 
compeers ;  and  this  is  ably  demonstrated  by 
facts  in  the  sad  fate  of  the  River  Tay  in  1868, 
in  Baffin's  Ba^*,  and  of  the  Swedish  exploring- 
ship  Sophia,  in  the  north  of  Spitzbergen.  In 
both  instances  these  vessels  sank   under  dr- 
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nels  and  '  leads'  in  an  open  field  of  pack-ice, 
where  the  first  intimation  of  their  presence  is 
a  low,  dull,  groaning  sound,  and  a  swinging 
of  the  ship,  probably  a  half-dozen  points,  de- 
spite the  helmsman,  or  probably  a  perfect  arrest 
as  the  helpless  ship  comes  up  broadside  against 
the  cake  of  ice,  and  with  all  sails  thrown  aback. 
'  Ice-tongues '  which  gradually'  shoal  from  a 
greater  depth  than  that  drawn  by  the  vessel 
are  not  so  dangerous  as  those  not  so  deep,  the 
latter  acting  like  a  ram  in  a  collision.  In  case 
of  a  '  nip  '  or  a  pressure  from  ice  on  both  sides, 
these  same  ice-tongues  are  to  be  earnestly 
prayed  for,  as  their  shoaling  sides  often  aid  a 
vossol  in  being  lifted  out  of  the  water,  when, 


cunistanccs  where  good  wooden  vessels  would 
probably  have  survived. 

I  believe  the  limited  experience  with  iron 
rigging  in  the  arctic  regions  has  been  against 
it,  except  on  short  summer  cruises  with  no  in- 
tention of  wintering.  However,  it  is  not  a 
subject  of  much  importance,  unless  the  sails 
be  alone  depended  on. 

Coppering  is  of  little  or  no  use,  and  I  have 
not  l)een  able  to  find  any  comments  upon  it 
by  those  who  have  used  it.  In  such  cases  it 
was  probabl}'  a  part  of  the  sheathing  before 
the  vessels  were  intended  for  arctic  duty,  as 
on  the  Erebus  and  Terror.  The  fact  that  noMMt 
vessels  are  sheathed  with  two  or  three  indM 
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of  plunking  in  their  vulnerable  parts  for  iee- 
navigation,  makes  the  ordinary  metal  sheathing 
of  but  little  importance.  This  wooden  sheath- 
ing varies  cousiderahly  in  arotie  vessels  as  to 
the  parts  of  the  ships  that  are  plated,  the 
thickness  and  arauunt,  and  kinds  of  hard  or 
soft  wood  planking. 

Having  decided  to  build  a  wooden  vessel, 
the  shape  of  the  hull  is  not  a  matter  of  in- 
difference. The  full,  round  ship,  or,  nauUcalij* 
speaking,  a  ship  with  full  lines,  is  much  more 
liable  to  be  crushed  by  ice*pressure  than  one 
built  with  sharp  lines ;  as  fully  illustrated  in 
KoIdeway*8  German  expedition,  when  the  Oer- 
mania,  Iniilt  upon  the  latter  principle^  stood 
the  ice-nip  without  very  serious  coiiserjuenoes 
during  a  heavy  storm,  while  her  companion 
the  Hansa  was  crushed  and  sunk,  she  being 
modellL'd  njx)n  the  former  plan  ;  and  this^  de* 
31  te  the  fact  that  the  (iermania  was  the  larger 
Bssel,  and  therefore  more  liable  to  destruc- 
tion than  her  lighter  escort.  This  was  also 
saiti  to  be  the  fault  with  the  Jeannctte,  whose 
cross-section  is  shown  in  fig.  I,  taken  from 
Mrs.  De  Long's  '  The  voyage  of  the  Jean- 
nette/  Nothing  less  than  an  ^ice-tongue,' 
whose  submerged  edge  would  be  below  the 
point  braced  by  the  iucrined  beam  at  its  foot, 
would  have  been  of  much  usl»  to  save  her  in 
a  *nip*  by  the  method  of  lifting  already 
noticed. 

These  *  ice- tongues  '  are  very  much  less  fre- 
quent than  most  people  might  suppose  from 
the  constant  use  of  the  expression  iu  this  arti- 
cle. Tliey  are  really  very  rare ;  at  least*  of 
Buch  shape  and  size  as  those  iudieated.  The 
edges  of  an  ice-ciike  or  an  ice-floe  may  be 
of  any  siia[>e  consistent  with  unequal  meUlng  of 
its  parts,  and  the  *  tongue  *  is  only  one  of  the 
rare  varieties.  If  very  acute,  it  may  be  too 
weak  to  wedge  up  a  boat,  and  may  break  off,  as 
I  saw  in  ooe  instance,  which,  bickily,  was  not 
caused  by  a  *  nip/  or  the  ship  would  have  been 
immediately  crushed.  It  is  upon  the  relative 
position  of  these  inequalities  of  the  ice- edge 
fore  and  aft  of  a  ship,  that  di'[)cnds  whether 
or  not  ft  he  will  inevitably  be  crushed  when 
two  cakes  or  Uocs  come  together  at  her  posi- 
tion during  a  heavy  ice-pressure  :  therefore, 
the  larger  the  ice-cakes  in  a  pack*  the  better  ia 
her  chance  of  escape. 

The  ease  with  which  a  ship  can  be  lifted  is, 
of  cH>urs*s  a  direct  function  of  her  size  and 
weight.  The  si/.c  for  an  arctic  cx[)loring-v«*8- 
sel  may  vary,  dei^ending  upon  the  service  to 
which  she  may  be  put,  and  the  time  she  is  to 
be  employed  in  polar  m'Hs  ;  still,  the  general 
principle  that  a  vessel  should  be  as  small  as 


possible,  compatible  with  the  object  in  view^ 
i»  a  good  one.  The  smaller  and  lighter  the 
boat,  the  more  easily-  is  she  raisetl  by  the 
scjueezing  floes  ;  and  the  cases  where  this  lifting 
of  a  vessel  from  the  glacial  vice,  in  one  or 
two  instances  completely  from  her  element, 
has  been  the  salvation  of  her,  are  sufliciently 
numerous  to  be  taken  into  account.  Again: 
a  small  ship  is  more  readily  handled  in  the 
tortuous  channels  through  whicli  she  is  ollen 
compelled  to  thread  her  way  while  working 
in  tlocs  just  sutlicientl^^  open  to  allow  pro- 
gress. 

While  arctic  authorities  agree  upon  the  em- 
ployment of  small  ships,  the  exact  size  in  tons 
is  seldom  stated ;  but,  in  the  few  cases  men- 
tioned, about  four  hundred  tons  may  be  taken 
as  tiie  maximum  runit.  The  superiority  that 
a  large  vessel  has  over  a  smaller  one  in  its 
greater  momentum,  when  called  upon  to  "  ram  * 
the  ice,  so  as  to  force  a  passage,  is  compen- 
sated by  the  fact,  which  ex]>enence  has  fully 
settled,  that  the  large  ship  will  succrunli  sooner 
to  these  severe  and  repeated  shocks  that  she 
is  thus  comiielled  to  bear.  It  should  be  added, 
that  it  is  only  when  the  floes  are  small,  and 
the  ice  comparatively  loose,  that  any  ship, 
wlmtever  may  be  her  size,  can  *  ram '  it  with 
any  fair  prospect  of  etfectlng  a  passage*  A 
steamer  intended  for  "  ramming '  the  ice  is 
always  strengthened  at  the  bows   by  *dead- 

A  A 

Flu.  2,  —  *  I>t'ftilviuudl  *  Imiuliiiiic  far  bowt. 

wood,'  or  a  solid  wood  backing  (Fig.  2)  not 
unlike  that  given  to  trial- targets  for  ordnance 
practice  in  solidity  and  strength.  The  depth 
of  this  may  reach  as  much  as  twenty  feet, 
although  1  have  only  heard  of  and  never  seen 
such  depth.  It  may  hv  cut  of!'  ahru[>tly  perpen- 
<licular  to  the  keel  (a),  or  given  a  parabolic 
flare  (6),  which,  for  the  same  amount  of  wood, 
is  evidently  the  stronger  for  the  various  strains 
that  the  bow  of  an  ice- vessel  mny  be  called 
ujiOD  to  bear. 

With  a  vessel  thus  provided,  sometimes  a 
triangular  indentation  of  a  lliin  floe  may  be 
'  rammed,*  and  the  ice  split  by  the  wedge,  the 
vessel  burying  herself  in  the  crack;  and  then, 
when  there  is  a  large  crew,  their  running  in  a 
body  from  |)ort  to  starboard,  and  reverse,  by 
rocking  the  vessel,  has  been  known  to  increase 
the  new  '  lead,'  and  allow  the  xessel  to  back 
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out  for  further  operations.  When  the  wind  is 
blowing  vigorously,  there  .ire  some  disadvan- 
tages in  '  ramming,'  besides  the  condition  of 
the  pack  caused  by  it.  A  vessel  with  the  wind 
on  the  beam,  and  standing  high  out  of  water, 
and  Willi  considerable  sailing-gear  aloft,  drifts 
faster  than  the  pack,  and,  in  backing  out  for  a 
fresh  start,  may  fintl  the  ice  in  the  rear  inter- 
fering with  her  backward  movements ;  for  a 
propeller  must  be  ver}'  careful  in  all  her  retro- 
grade actions. 

This  charging,  'ramming,'  or  pushing  of  ice 
by  a  vessel  brings  us  to  a  consideration  of  the 
motive  power  most  serviceable  for  ice-naviga- 
tion,—  steam  or  sails;  for  it  is  only  by  the 
former  that  charging  can  be  made  i)08sible, 
except  in  those  extremely  attenuated  packs 
where  the  headway  of  the  sailing-craft  is  suffi- 
cient to  carry  her  s^ifely  through,  should  she 
be  corai)elled  to  strike  a  few  glancing  blows  on 
isolated  cakes.  The  use  of  steam  may  be  laid 
down  to  be  all-important,  des]»ite  the  fact  that 
some  few  persons  of  no  inconsiderable  expe- 
rience as  arctic  navigators  still  denounce  the 
waste  of  room  occui)ied  b\*  the  steaming-ma- 
chinery ;  the  necessarily  large  amount  of  fuel 
to  make  it  effective  ;  and  the  anxiety  imix)sed 
upon  the  commander  regarding  his  propeller, 
which  may  break  its  blades,  despite  its  pro- 
tection of  iron  grating,  and  other  derange- 
ments of  machinery,  that  may  here  become 
extreniel}'  difficult,  if  not  impossible,  to  repair. 
The  first  attempt  to  use  steam  in  ice-navigation 
was  with  a  paddle-wheel  steamer,  in  \X'2\) ; 
and,  as  would  be  expected,  it  was  the  most 
worthless  when  the  most  needed.     The   pro- 


Hkctcli  Bhow'ing  cngtitui>  in  h>ir  John  Franklin's  ships. 


peller  was  first  used  on  Sir  John  PVanklin's  ill- 
fated  expedition  in  the  Erebus  and  Terror,  in 
1845.  It  was  worked  by  locomotive  machine- 
ry ;  and  how  well  it  did  its  work,  like  a  great 


deal  of  other  information  concerniDg  that  party, 
is  wrapiKjd  in  mystery.  Certain  it  is.  Sir  John 
Franklin  came  nearer  accomplishing  his  object 
than  any  of  his  predecessors ;  but  whether  due 
to  his  propellers,  or  to  a  favorable  season,  can 
only  rest  on  conjecture.  However,  his  pro- 
IXillers  were  not  powerful  enough  to  release 
him  from  his  two-years'  besetment  in  the  ice- 
packs of  Victoria  Straits,  unless  the  cause  was 
due  to  a  scarcity  of  coal. 

With  the  various  improvements  in  propellers, 
especially  in  their  protection  by  iron  gratings 
and  baskets,  came  their  more  universal  use 
in  arctic  navigation  ;  and  at  this  date  one  sel- 
dom hears  of  an  exj>edition  to  these  waters  not 
thoroughly  fitted  with  this  most  essential  anx- 
iliary  to  a  perfect  success.  By  steam-power 
onh'  can  a  vessel  det^y  the  ever  variable  winds 
of  those  regions.  Tlie  Mai  lory  propeller,  or 
some  modification  of  that  form,  will,  I  think,  be 
found  useful  in  threading  narrow  lanes  through 
ice-packs.  Certain  it  is  that  there  is  no  place 
in  the  annals  of  navigation  where  a  vessel  is 
called  upon  to  constantly  make  such  short 
turns  in  such  limited  space  as  in  ice-navigation* 
Of  the  steam- winch  placed  on  the  Jeannette's 
deck  forward  of  the  smoke-stack,  capable  of 
lifting  the  screw,  unshipping  the  rudder,  and 
warping  the  ship  ahead,  I)e  Long's  journal 
says,  *'  Our  steam-winch  did  good  scr\ice,  for 
we  could  easily  snub  the  ship's  head  into  a 
weak  place  when  we  did  not  have  room  to  turn 
her  with  the  helm." 

Running  before  a  breeze  and  with  a  current 
is  said  to  be  the  most  favorable  condition 
that  can  be  secured  for  a  sailing-craft,  more  on 
account  of  the  disjointed  and  open  con- 
dition of  the  ico-pack  that  is  usually-  pro- 
duced by  this  state  of  affairs  than  the 
speed,  which  should  always  be  lowered, 
sailer  or  steamer,  if  theie  is  any  danger 
of  unnecessary  collision  with  the  ice. 
Kven  in  this  most  favorable  state,  if  she 
be  running  towaids  the  throat  of  a  funnel- 
shaped  channel,  she  will  more  than  proba- 
bly encounter  a  goiged  ice-pack  at  this 
point,  bai'ring  her  failher  progress.  A 
sailing-vessel  caught  in  this  predicament 
is  in  a  very  i)iecarious  condition.  To  the 
well-known  obstacles  of  returning  against 
wind  and  current,  there  is  superadded* the 
incoming  ice,  which  will  certainly  add  one 
■  3  or  two,  if  not  two  or  three,  points  to  her 
leewa}*,  in  constantly  attempting  to  weather 
the  large  ice-cakes  and  often  equally  dense  and 
larger  ice-packs  with  fruitless  results.  The 
time  lost  in  wearing  her  around,  or  throwing  her 
on  the  other  tack  when  a  channel,  open  one  mill* 


April  25»  ts>^»  f 


SCIENCE. 


509 


ute,  has  cluscd  in  lu-r  frotit^  niukes  it  almast 
and  ol\en  quite  imposs^iblo  to  relnrn  :  and  tbe 
grinding,  umsliing  iJiiok  soon  builds  up  to  her 
position,  anil  undoses  ber  under  tlie  most 
daugerous  ciictmiislQnces  that  run  occur  in  ice- 
presaiirti,  unless  &he  can  find  an  '  ice-dock  * 
like  that  described  by  Dr.  Kane ;  and  even 
this,  ftt  any  minute,  is  liable  to  be  obliterated 
by  an  increase  of  wind,  or  a  pressure  due  to 


ice  broke  up  in  Victoria  Channel  on  Jnly  24» 
1H79,  nntil  the  icc»  newly  forraiug>  was  suffi- 
ciently tliick  to  sloi)  a  sailing-vessel  (which 
was  about  the  middle  or  latter  part  of  Septem- 
ber ),  I  was  forced  to  notice  an  almost  contin- 
uous north- north- west  veering  to  north-east 
wind,  evidently  caused  by  tbe  warm  rays  of 
the  nbnost  never-settijig  summer's  sun  heat- 
ing and  rariiyiug  Ibe  atmosphere  over  the  vast 


gF?!<^-y^i^| 


\^u.  *  -  n  M>    Alurt  r  fc*d  -n  tin  lin.l. 


Iho   aeetimulation   of  ice   or  change   of  tide. 

This  stale  of  ftlfairs  is,  I  think,  more  than  prob- 

ibly  illuHtrnted   iu  the  ca«ie  of  the  licsetment 

ttyf  Sir  Jolui  Fntnkliu's  Erebus  and  Terror,  in 

teeptembcr,  lK4r».  ort*Ca|>e  Felix,  on  King  WtU 

liarti's   Land.      Atlemptrng   to  pass    through 

Victoria   Channel,  whose   southward-trending 

■^icunxjut  is  at  this  point  greatly  n. arrowed    l»y 

the  converging  shores  of  Victoria  Land  on  the 

west,  and  those  of  North  Somerset,  Boothia, 

and    King  William's   Land   ou   the   east,  his 

fropeller^  worthless  or  bis  coal*  sup  ply  short, 

either  he  munt  have  encountered  this  iee-gorge 

eo  lote  iu  the  year  that  his  ships  were  almost 

immediateh*  frozen  in.  or  the  summer's  winds 

held  him  against  or  iu  the  pack,  as    already 

Smiicatctl.     The  latter  idea  seems  to  me  very 

reasonable  ;  for  during  the  time  my  party  w*as 

oil    King  William*©  Land,  from  tjie  time  the 


snowlcss  plainsof  upper  British  America,  whose 
phice  is  filled  by  the  denser  air  chilled  by  the 
great  ice-fields  of  the  Arctic  Ocean.  That 
this  Victoria  Channel  is  navigable  under  very 
favoraVilo  au*l  exceiitional  circumstances  is 
shown  by  the  fact  that  one  of  these  two  ships 
afterwanis  floated  down  or  sailed  through  this 
narrow  strait  to  near  the  raaiulaud  of  America^ 
some  one  hundred  and  fifty  miles,  manned  by 
not  more  than  four  or  five  men. 

A  steam- vessel  can  go  into  winter  harbor 
much  later  than  one  with  sails  alone;  and  this 
is  of  no  small  impcMtanco,  con^ifleriug  the 
short  season  during  which  navigation  is  at  all 
pi'acticahlo.  This  arises  mostly  from  her  su- 
perior udvatitage?*  in  *  ebarginjj  *  the  newly 
forming  ice  of  the  early  fall.  The  action  of  a 
sailing-vessel  in  thU  kind  of  ice  is  so  well  de- 
scribed  *'%    -^'f'   ViIuMiili    P-iri"v      w1m»   li'Ai]   H.fcn 
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live  Jirctic  oxpoditions,  all  in  siiiling-craft,  that 
I  transcribe  his  short  doscription  :  — 

**  The  format  ion  of  younij  ice  upon  the  surface  of  the 
water  is  the  ehvuinstanee  which  most  decidedly  Iwgins 
to  put.  a  Btop  t«>  the  navigation  of  these  seas,  and  warns 
the  seaman  that  liis  season  of  active  o|M?rations  is 
nearly  at  an  end.  It  is  indeed  scarcely  iM>ssihle  to 
conceive  the  dejrree  of  hindrance  occasioned  hy  this 
imiHMliment,  tritlinj;  as  it  always  appears  hefore  it  is 
encountered.  When  tlie  sheet  has  acquirtMl  a  thick- 
ness of  ahout  half  an  inch,  and  is  of  considerable  ex- 
tent, a  sliip  is  liable  to  1m*  stop|HHl  by  it  unless  favon'd 
by  a  stronj;  and  free  wind;  and  eveii  when  still  retain- 
inj:  her  way  through  the  water  at  the  rate  of  a  mile  an 
hour,  her  course  is  not  always  under  the  control  of  the 
helmsman,  though  assisted  by  the  nicest  attention  to 
the  action  of  the  sails,  but  dep<'nds  ui>on  some  ac<'i- 
<lental  incivase  or  thcrease  in  the  thickness  of  the 
sheet  of  ice,  with  which  one  bow  or  the  other  comes 
in  contact.  Nor  is  it  ptissible  in  this  situation  for  the 
iHKits  to  render  their  usual  assistai\ce  by  running  out 
lines  or  otherwise:  for.  one*' having  entered  the  young 
\Ci\  they  can  only  Ih»  propelb'd  slowly  through  it  by 
digging  the  oars  and  boat-hni>ks  thnnigh  it.  at  the 
same  timebn^aking  it  acivss  the  bows,  and  byn.>lling 
the  boat  from  side  to  side.  After  iH>ntinuing  this 
lalHirious  work  for  some  time  with  little  good  effect, 
and  considerable  damage  to  the  planks  and  oars,  a  Innit 
is  v»fien  obliged  to  return  the  same  way  that  she  came, 
bticking  (»ui  in  the  canal  thus  fornuHl  to  nopurjH»se.'* 

A  sailinjj-vossol  caught  in  this  imrortunatc 
stato  ol*  the  icv  must  immeiliatoly  seok  winter 
quarters  in  the  nearest  harbor ;  and  if  that  be 
remote,  ami  the  wind  unfavorable,  or,  rather, 
unless  it  Ih>  extremely  favorable,  the  erews  will 
K»  tbrei»d  to  cut  a  channel  the  entire  distance 
for  the  helpless  ship.  This  Parrv  was  forced 
to  do  in  ISli^  near  Melville  Island,  the  channel 
cut  Iving  nearly  three  miles  long.  On  the  con- 
trary, wi:h  steam-ivwer,  ice  only  half  an  inch 
thick  is  an  insigniricant  obstacle  :  and  a  vessel 
tims  Ovpiippvd  «.an  steadily  force  lu-r  way 
tliroui:':!  such  a  tl.in  sheet,  while  even  ti.at 
projvriiou  of  a  y;;:\l  can  easily  !*e  overc^^nic 
by  ch:i:-.:-ng.  rcvjiiiriiiiX  oiily  wdl-strengthcnevl 
Ivws. 

Alrhouixii  iiood  arctic  ar.tliorily  iuis  said  that 
*'  the  inakiuir  fast  to  a  :!..'c  >:ioiild  never  be  at- 
le  m  p: evl  e  x cc  pt  w  I  ^ : i  o  \  o  ry  i .o :  k^  <.«  f  r.  a  v  i  ga t  i  ng 
iu  the  surrour.'.;;::g  waters  a:i>  i'cvn  fruit  loss," 
and  further  a  i-.i>.  -'As  a  i-rii;ci;'le,  aii-.l  so  far 
as  it  is  ivssible  witliout  the  exliaustion  of  ::or 
jvwers,  a  ship  in  tho  ivv  siioui  i  endeavor  to  In? 
ill  constant  motion.  ^  von  though  this  entail  many 
changes  of  her  <.vLirso  and  t:;o  toinjvrary  return 
to  a  vv  sit  ion  which  had  voon  aia::  lonorr' 
VPayer^  still  the  hitter  suggestion ,  ii:voivi::g. 
as  it  may,  for  a  great  ivrio-.l  of  ti-^o,  the  con- 
sumption of  cval,  and  the  many  «.-as*:s  whore 
ve^jols  with  bankod  tires  have  with  a  '.vantage 
fastened  :o  dot's  with  their  ice-anchors,  roaiiy 
to  escaiH?  slmvx$:  at  a  iEom«?ct*s  notice,  tiiakes 


these  bits  of  advice  not  strictly  essential  for 
steamers,  if  they  be  properly  harbored  under 
the  lee  of  the  ice.  With  a  sailing-vessel,  this 
recourse  becomes  much  more  dangerous.  The 
fastening  to  an  iceberg  is  not  altogether  unat- 
tended with  danger,  and  should  onl^'  be  resorted 
to  when  other  means  of  safety  are  remote.  The 
Polaris  was  justified,  in  such  an  instance,  in 
seizing  on  to  Providence  Berg,  although  I  have 
seen  some  contrary  opinions  expressed.  A 
sailing-vessel  should  only  do  this  when  it  be- 
comes necessary  to  avoid  drifting  into  a  more 
perilous  position. 

Another  advantage  of  steam  over  sail  power 
alone  is  in  the  case  of  a  calm  with  a  strong  tidal 
or  other  current  setting  towards  an  ice-padc  or 
strandeii  iceberg,  in  waters  so  deep  that  anchors 
are  of  no  avail :  the  salvation  of  the  latter  from 
I)Ossible  severe  injuries  dei)ending  upon  the 
relative  jwwer  of  the  current,  and  the  strength 
exerted  by  her  small  boats  to  tow  her  off,  while 
the  e.asy  escape  of  the  former  is  obvious.  Also, 
in  the  early  and  late  navigation  of  these  waters, 
the  sails  are  liable  to  become  completely  clogged 
with  ice  and  sleet,  rendering  them,  in  extreme 
cases,  impossible  of  manipulation.  This  state 
of  atTairs  nearly  proved  fatal  to  the  Griper 
(Capt.  Lyon,  K.N.)  in  September,  1824,  in 
North  Hudson's  Bay,  while  .attempting  to  battle 
with  a  terrible  two-days'  storm  :  the  sleet  form- 
ing over  a  foot  thick  on  her  decks,  and  pro[K>r- 
tionally  over  other  parts  of  the  vessel- 

1  should  not  have  entereil  into  so  long  a 
discission  on  the  seemingly  palpable  superiority 
of  steam-power  over  that  of  sails,  were  it  not 
for  the  fact  that  such  a  irreat  pro|K)rtion  of 
the  arctic  i-xpi^iiiions  are  of  a  private  nature, 
wherein  the  means  of  the  li:  H?ral  lionor  or  donors 
cannot  roach,  the  incroa<od  expanse  of  steam- 
machinery.  fiiv'L  and  its  acL\>!upanying  charges  : 
and  those  sorviuiT  are  wiilinir  to  accept  the  sit- 
uation rather  than  vvmpromise  the  exfiedxtion 
alti^jTvtht.  r.  There  are  also  a  few.  as  I  have 
already  Viinte-L  wl:o  are  o-^;X>sevl  to  steam-p«:*wer 
from  the  great  rov^ni  it  sacrin^vs.  and  its  l;a^ilily 
to  incur  greater  risks  than  it  c:in  escape  fi"om 
if  at  ah  unfortiiiuite.  There  is  also  a  meilium 
class,  who,  a.knowle:^::,;  the  waste  of  room 
as  the  o:-.'.y  •letriau  nt  to  ':  o  found  in  steam,  be- 
lieve that  this  Tvwvr  shou*.  i  V-e  rerres«:nteti  by 
machinery  of  the  ci-oarost  c!as.>.  which  can  be 
ahan.iouo'i  a::  i  its  rov.^'-j  lua.lo  useful  at  any 
time  that  It  fails  to  suh servo  s«>:::o  g»i  purpose, 

I:  may  i^e  h^id  i.^w^u  as  a  go»>-l  rj'.e.  that  all 
salling-vosso'.s  sho'ii  i  ha\o  s»:r::e  •square'  rig 
to  sul'S^rvo  act: vo  -.uove :i!e n ts : a  : he  icx' .  Sailer 
or  steamer,  the  pi:>'s  for  :.  :.:jL:y-:::g  shoc&Ld  b« 
much    more  canacio^rs  tha-j  -sua:,  and 
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$lioiiI«l  he  a  system  of  them  reaching  to  every 
pnrt  of  the  vessel ;  for  the  pumps  may  l>e  needed 
the  most  when  the  vessel  is  careened  on  her 
beam,  or  at  some  unusual  angle  fore  and  alt. 

Jf  possible,  a  tender  should  accompany  the 
exploring- vessel  proper,  especially  if  she  be  a 
steamer t  whose  stores  of  coal  and  other  articles 
are  to  be  transferred  w^lien  the  ice  becomes 
dangerous  for  such  a  cratt,  presumiibly  tiot 
strengthened  to  combat  with  that  element. 

FkEDKKICK    ScilWATKA, 


ON   THE    FUNDAMENTAL    THEORY    OF 
DYNAMIC  GEOLOGY. 

MAxr  lines  of  inductive  research  lend  to  the 
conclusion  that  the  interior  of  the  eaith  is  in  a 
fltiid  condition,  and  that  the  solid  shell  is  com- 
paratively very  thin»  but  variable  in  its  thick- 
nca^  from  district  to  district,  and  in  the  same 
district  fmm  time  to  time  geologically.  A 
crust  twenty- fivtj  miles  in  thickness  at  a  maxi- 
mum, and  xmy  much  thinner  at  a  minimum,  best 
explains  geo  I  og  i  <  *  p  h  c  no  me  n  a ,  If  w  e  consider 
this  crust  to  be  raa<le  up  of  units  defined  at  the 
upper  surface  by  districts  of  some  magnitude, 
it  seems  ne<'»^98ary  to  regard  it  as  existing  in  a 
state  of  floating  equihbrium  ;  so  that,  if  some 
portion  of  the  rocky  material  is  taken  from  any 
&uch  district,  it  rises,  and  the  district  rui  which 
it  is  deposited  subsides.  In  case  material  is 
transfen*ed  for  a  vcr^'  short  distance,  appre- 
ciable displacement  may  not  result,  the  local 
strut'turul  rigidity  being  sufficient  to  withstand, 
or  largely  withstand,  the  stress.  But  if  the 
short  transferreuce  is  across  the  line  of  a  fault, 
from  the  upraised  to  the?  thrown  side,  the  facts 
seem  to  show  that  the  upheaved  side  continues 
to  rise  by  reason  of  uuh>nding,  and  the  thrown 
side  to  sulisiile  by  reason  of  increased  load. 

The  rigidity  of  the  crust  of  the  earth  arising 
from  the  molecular  cohesion  of  llie  solid  state 
is  greatly  modified  by  mechanicutl  structure. 
The  crust  is  composed  of  geologic  formations 
of  diverse  origin,  diversely  arranged.  The  for- 
matiuns  are  broken  into  great  blocks  liy  great 
fault  and  flexure  planes,  in  man}*  cases  doubt* 
less  extending  quite  through  the  crust.  It  is 
also  fractured  in  multitudinous  ways,  and  the 
crevices  filled  with  vein  matter.  Again  :  each 
l»lock  or  segment  of  a  faulted  formation  is  di- 
vided into  small  fragments  by  stratum  i»lanes, 
joints,  schist  planes,  and  slaty  cleavage.  The 
rigidity  of  each  minute  fragment  is  due  to  the 
molecular  cohesion  of  solidity,  but  the  general 
rigidity  of  the  crust  is  dependent  on  mechani- 


cal structure*  The  fragments  of  which  tlie 
crust  of  the  eartli  is  comj^sed  areexccediagiy 
mituite  when  compared  with  geologic  forma- 
tions, and  they  appear  relatively  as  but  grains 
of  sand  when  eoraparcd  with  the  whole  ernst 
of  the  earth. 

Tins  fragmcntal  character  of  the  crust  18 
exhibited  at  the  surface,  and  to  the  greatest 
depths  to  which  observation  has  extended  ;  and, 
so  far  as  it  depends  upon  the  great  faults,  it 
must  extend  quite  through  the  crust.  There 
ma}"  be  and  probably  is  a  zone  beneath,  so 
nearly  fluid  b^'  reason  of  temperature  and 
pressure,  that  fractures  ai-e  less  easily  gener- 
ated and  more  easily  repaired,  but  the  rigidity 
of  the  crust  is  not  increased  thereby. 

The  soUditj'  of  the  crust  of  the  earth  is  lim- 
ited by  temperature  and  i)ressure  under  condi- 
tions of  chemical  constitution  and  hydration, 
and  is  further  limited  by  tlie  conditions  of  ita 
mechanical  structure. 

If  vertical  stress  l»e  applied  to  a  point  on 
the  surface  of  the  earth,  the  strain  is  propa- 
gated laterally  by  the  condition  of  ligidity,  but 
not  iudelinilelyt  as  this  rigidity  speedily  van- 
ishes in  the  jiresence  of  the  enormous  forces 
involved  in  the  weight  of  the  crust  itself,  and 
in  the  great  bodies  of  matter  that  are  unloaded 
and  loaded  at  the  surface.  The  distance  to 
w  hich  the  strain  extends  is  grcatlv  lessened  by 
the  fact  that  the  crust  is  not  a  continuous  solid 
by  cohesion,  l>ut  preserves  continuous  rigidity 
in  a  very  imperfect  way  by  mechanical  struc- 
ture alone. 

If  the  crust  of  the  earth  were  practically  ho- 
mogeneous in  the  specific  gravity  of  its  mate- 
rials, its  static  equilibrium  would  not  permit 
the  existence  of  any  great  elevations  at  the 
surface ;  but  to  the  conclusion  of  a  general 
equilibrium,  geologists  and  geodesists  are  alike 
converging  ;  and,  if  true,  it  necessitates  the  fur- 
ther conclusion  that  the  crust,  and  perhaps  to 
some  ext£'nt  the  underlying  fluid  matter,  is  of 
varying  deusity  from  region  to  region.  This 
conclusion  follows  from  a  consideration  of  the 
inequalities  of  altitude  existing  in  the  earth*s 
surface  :  and,  since  they  are  ever  changing  from 
district  to  district,  —  as  one  subsides  an<l  an- 
other rises,  —  contraction  and  expansion  must 
occur.  The  necessity  for  the  hy[X>thesis  of 
contraction  and  expansion  is  not  obviated  by 
the  hyiKJthesis  of  a  fluid  interior,  nor  is  the 
latter  rendered  unnecessary  by  the  former- 
There  is  a  constant  lateral  transferrence  of 
material  at  the  surface  by  rains,  rivers,  and 
marine  currents ;  there  is  a  constant  verti- 
cal transferrence  of  material  liy  displacement ; 
there  bs  a  confttant  transferrence  of  material 


512 


SCIENCE. 


iVoL.  lU.,  Na  64. 


from  beneath  to  the  Burfaee  by  eztravosation  ; 
and  geologists  [x>8tulate  a  constant  transfer- 
rcnee  of  material  beneath  by  subterranean  flow, 
thus  completing  the  cycle  of  transferrences. 

But  transferrcnce  of  material  laterally  and 
vertically  does  not  serve  completely  to  explain 
all  the  history  of  geologic  movement.  Another 
hypothesis  is  yet  necessary ;  and  this  exists  in 
the  postulate  of  ever-changing  density,  arising 
from  the  following  sources :  first,  changes  in 
density  due  to  chemical  action,  especially  as 
exhibited  in  hydration  ;  second,  changes  in  den- 
sity due  to  solidification  from  the  melted  state, 
and  to  liquefaction  from  the  solid  state  :  third, 
changes  in  density  due  to  pressure  and  to  re- 
lief from  pressure.  A  consideration  of  many 
geologic  facts  has  suggested  to  the  writer  that 
it  may  be  possible,  that,  when  the  rigidity  of  the 
solid  state  is  overcome  by  pressure,  tlie  rate  of 
condensation  due  to  added  pressure  is  in- 
creased at  that  critical  point ;  or,  stated  in 
another  wa^',  that  the  passage  of  rocks  from 
the  fluid  state  induced  by  pressure,  to  the  solid 
state  by  relief  from  pressure,  is  marked  by  a 
sudden  expansion.  Should  experiments  here- 
after give  warrant  to  this  conjecture,  the  chain 
of  conditions  necessary  to  the  explanation  of 
dynamic  geology  would  seem  to  be  complete. 

Early  in  the  history  of  geologic  research,  a 
contraction  of  the  earth,  due  to  the  loss  of 
heat,  was  postulated  to  explain  the  deforma- 
tions of  the  crust.  This  loss  of  heat  occurs  in 
two  wa>'8,  —  b}'  conduction,  and  by  convection 
from  the  interior  to  the  surface.  The  convec- 
tion is  accomplished  by  tlie  heating  of  subter- 
ranean waters,  and  their  escape  as  hot  water 
and  steam  from  tlie  multitudinous  hot-springs 
and  geysers  of  the  world,  by  the  stoam  dis- 
charged in  large  quantities  from  volcanoes, 
and  by  the  lavas  which  come  to  the  surface  to 
be  cooled.  By  this  method  of  convection,  cool- 
ing progresses  at  a  higii  rate  ;  for  tlie  hivas 
even  of  quaternary  times  are  of  vast  extent, 
and  the  lavas  of  all  geologic  histor}*  are  corre- 
spondingly vast  in  amount.  How  cooling  by 
convection  is  quantitatively  related  to  cooling 
by  conduction  cannot  be  stated  with  our  pres- 
ent knowledge  ;  but,  when  all  of  this  cooling  is 
considered,  tlie  rate  of  condensation  is  insuf- 
ficient to  explain  the  known  displacement  —  it 
is  necessary  to  resort  to  other  agencies. 

For  the  fundamental  theory  of  geologic  dy- 
namics we  have  as  conditions,  first,  a  lluid 
interior  of  great  specific  gravity,  in  part  due  to 
compression  ;  second,  a  solid  crust  of  irregular 
thickness,  not  continuous  by  molecular  cohe- 
sion, but  composed  of  small  fragments  mechani- 
cnllv  arranged,  and  permeated  by  water  from 


above;   and.  third,  an  aqueous  fluid  and  au 
atmospheric  gas  in  motion  over  the  emst. 

The  agencies  of  change  may  be  considered 
as  primary  and  secondary.  The  prinouiry  agen- 
cies are,  first,  general  secular  cooling  by  con- 
duction and  convection ;  second,  the  heat  of 
the  sun  setting  in  motion  the  air  and  water 
at  the  surface  ;  third,  the  astronomic  agencies 
that  produce  stresses.  The  secondary  agen- 
cies are,  first,  local  heating  and  local  cooling; 
second,  local  loading  and  unloading,  having 
an  augmented  eflect  at  the  critical  point  of 
solidity  ;  third,  chemical  reactions  arising  from 
changes  of  temi)erature,  pressure,  and  hydra- 
tion ;  fourth,  the  expansion  of  water  into  steam 
by  internal  and  local  heating. 

*  The  changes  wrought  are,  first,  general 
secular  contraction ;  second,  transferrenoe  of 
material  horizontally  at  the  surface  by  aqueoas 
agencies,  and  in  the  interior  of  the  earth  by 
fiow,  and  vertically  by  subsidence  and  up- 
heaval, and  from  within  to  the  surface  by  ex- 
travasation :  third,  change  in  the  chemical  and 
lithical  constitution  of  rocks,  as  seen  in  various 
forms  of  metamorphism ;  fourth,  local  lateral 
compression  of  formations,  exhibited  in  plica- 
tion and  implication,  and  local  stretching, 
exhibited  in  certain  parts  of  flexures. 

Conjointly  and  severall}',  the  conditions, 
agencies,  and  changes  thus  enumerated  seem 
to  furnish  a  fundamental  geologic  theory,  in 
harmony  with  and  explanatory  of  the  multi- 
farious facts  discovered  in  geologic  research. 
Geologists  widely  accept  the  several  [)arts  of 
the  theory  save  one ;  namel}',  that  which  as- 
sumes that  the  solid  state  is  a  critical  condi- 
tion of  volume.  The  general  theory  enunciated 
is  modified  l»y  a  multiplicity  of  minor  condi- 
tions, agencies,  and  changes,  to  expound  which 
a  vohiniinoiis  treatise  on  geolog3'  would  be 
necessary. 

The  correlation  and  interdepeudeiice  dis- 
covered to  exist  between  volcanism,  seismism, 
displacement,  surface  degradation,  sedimenta- 
tion, and  metamorphism,  furnish  imi>ortant  evi- 
dence in  favor  of  the  general  theorj'.  .So  far 
as  research  has  progres::ed,  regions  of  great 
and  frecpient  displacement  are  found  to  be 
regions  of  great  degradation  and  sedimenta- 
tion, of  great  extravasation  and  seismism,  and 
of  great  metamorphism  ;  while  regions  of  small 
displacement  are  regions  of  small  degradation 
and  sedimentation,  of  small  extravasation  and 
seismism,  and,  so  far  as  known,  of  small  mcta- 
mori)hism.  The  evidences  of  correlation  are 
exhibited  in  many  and  diverse  wa3*8. 

The  agencies  of  change  enumerated  in  tiw 
above  theory  are  interdependent,  so  that  tiM 
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increase  or  diminution  of  one  results  in  tbe  in- 
crciise  or  cUrainulion  of  uIL  If  the  agencies  of 
the  first  order  —  Le.,  secular  cooling,  heating 
of  Ibe  sun,  and  astronomic  stresses  — be  neg* 
Icctcd,  the  othtr  agencies  are  interdci)endent 
in  such  a  manner  that  there  is  a  tendency  secu- 
larly to  estalilish  an  ecjuilibrium ;  and  doubt- 
less such  an  equilibrium  would  Inr  established 
in  ft  period  not  of  great  length  considered 
geologically.  But  the  agencies  of  the  first 
order  continuously  destroy  the  static  equilib- 
rium»  and,  conjoined  with  the  others,  they  pro- 
duce the  setjucnce  of  cltaiiges  discovered  in 
geologic  history. 

The  nite  of  internal  cooling  is  manifestly 
diminishing,  and  physicists  incline  to  the  opin* 
ion  that  the  heating  due  to  the  sun  isdimiiiish- 
ing.  From  this  stand-point,  then,  the  rate  of 
change  in  geologic  history  is  secularly  tlimin- 
ishing.  On  the  other  hand,  the  secondary 
agencies  of  change  increase  in  efficiency  by 
rea^on  of  increased  heterogeneity  in  the  struc- 
ture of  the  crust.  From  the  irregularities  of 
the  upper  surface,  and  those  t>robably  existing 
at  the  lower,  as  suggested  by  many  facts,  the 
crust  is  heterogeneous  in  lljickness,  and  doubt- 
less is  becoming  more  so.  It  also  becomes 
more  and  more  heterogeneous  in  constitution 
by  the  progressing  ditferentiatiou  of  its  parts, 
exhibiled  in  the  diversification  of  geologic  for- 
mations, density,  temperature,  conductivity,  hy- 
dration, and  chemical  and  lithicnl  constitution. 
This  internal  heterogeneity  rendei*s  the  crust 
more  sensitive  to  external  agencies  of  change,  so 
that  a  smaller  amr>tint  of  primary  change  serves 
to  unlock  a  given  amount  of  secondary  change. 
At  the  present  stage  of  geologic  research  the 
facts  arc  not  sufllcient  to  establish  the  quan- 
titative relation  between  the  diminished  rate 
of  change  from  the  |jrimary  agencies  au<l  th<* 
increased  rate  of  change  from  tlie  secondary 
agencies.  Jt  is  therefore  irapossil>lc  to  predi- 
cate any  variation  in  the  rate  of  change  from 
the  close  of  archaean  lime  to  the  present. 

J.    W,    TV.WELL. 


B VOLUTION   OF    THE   DECAPOD  20EA. 

Pjtixr'ii*LKs  a[>pUcable  to  .vlulu  ftrc  often  equrttly 
^ApplirAble  to  birvnc.  In  tluMliscussiou  of  nalnnd  st>- 
cllMfi  riitisst  writers  hiive  confined  themselves  to  fuJult 
lim.ilfi  and  their  rcnclion  npo»»  environment.  There 
!s  no  rf*a«oTj»  howi^vcr,  wliy  the  principle  should  not 
bo  exiendod  to  iiichuft*  Inrval  forms;  and,  indeed,  to  n 
sllicht  extent  this  ba^  alrrarl y  been  done.  Weisiminn^s 
'Theory  of  d care nt*  proceeds  upon  this  fine,  and  \%\- 
dlcJites  i^orae  of  ibc  imporUint  results  wliich  may  sirise 
fffMM  *ncb  r«*»iOin3b.     Crusticenn  larviie  offer  jmrlicu- 


Urly  good  opi)ortunity  for  work  ia  Ihis  direction- 
They  arc  abundant,  are  easily  obtained,  and  readily 
ttndied.  They  present  great  varieties  of  form,  which 
are  frequently  not  in  any  degree  related  to  the  adult 
characteristics.  Indeed,  crustacean  larvae  seem  al- 
most like  a  distinct  group  of  animals,  and  may  be 
studied  as  such,  with  the  extra  advantage  that  I  hey 
are  highly  variable,  and  undergo  rapid  metamorpho- 
sis, Some  of  tlie  possibilities  of  &ueh  research  may 
be  seen  by  a  short  consideration  of  the  different  forma 
of  decapod  /.oea. 

To  make  the  subject  clear,  It  will  be  necessary  to 
give  a  brief  description  of  three  types  of  decapod 
larvae,  confinhig  ourselves,  however,  only  to  such 
polnLs  as  particularly  concern  us  here.  The  Hrst  is 
the  type,  which  is  undoubtedly  the  oldest*  known  as 
the  protozoea.  It  is  a  comparatively  rare  form,  being 
found  in  a  few  macruran  species  (Peneus,  Lucifer, 
Eupliausia).  Fig.  1  represents  (such  a  larva.  As  far 
as  concerns  us*  the  peculiarities  are  these:  the  long 
body  consists  of  a  large  cephalothorax,  a  more  or  less 
complete  thorax,  and  an  abdomen.  The  im^wrtant 
point  Is,  that  all  of  the  regions  of  the  body  are  repre^ 
seated*  When  viewed  from  above,  the  part  of  the 
body  composed  of  thorax  and  abdomen  is  seen  to  bo 
very  slender  and  weak,  and  to  extend  for  a  long  dis- 
tance backwards,  A  second  importimt  point  is  the 
rai'thod  of  locomotion:  unlike  all  other  forms,  the 
antennae,  instead  of  being  sensory  organs,  are  used  In 
locumotiou.  They  are  large,  and  covered  with  swim- 
ming-hairs, which  convert  them  into  paddles;  and,  by 
moving  them  to  and  fro,  the  protozoea  slowly  propels 
itself  by  a  series  of  jerks  through  tlie  water.  The 
telson  is  a  thirtl  important  feature:  it  is  small,  being 
in  our  figure  no  broader  than  the  abdomen;  it  Is 
usually  forked*  and  carries  a  number  of  long  spines 
(typically  seven,  though  the  number  varies);  it  is  not 
a  awimmrng-organ,  —  a  point  of  particular  interest. 
One  other  feature  rousi  he  mentioned, — ^the  ns^ual 
though  not  universal  absence  of  protective  spines, 

A  second  type  is  that  of  the  nrdinary  macruran 
zoea;  e.g.,  the  larva  of  the  common  shdmp.  Such  a 
xoea  is  represented  in  fig.  2.  Here  we  find  a  number 
of  changes.  First  we  see  that  only  two  regions  of  the 
body  are  present,  the  cephalothorax  and  the  abdomeo, 
the  thorax  being  unrepresented.  The  cephalothorax 
is  not  very  different  from  that  of  the  protozoea.  The 
alnlomen  is,  however,  very  different:  it  l4  distinctly 
divided  into  segments,  all  of  which  are  well  developed  ; 
it  is  tolerably  thick,  and  is  a  much  more  powerful 
stj-ucturetban  the  corresponding  part  of  the  proto- 
xoea.  The  muscular  and  usually  the  nervous  systen» 
is  well  developed.  In  short,  the  abdomen  is  much 
more  perfect  tljan  that  of  fig.  1,  Tlie  locomotion  of 
l\\\%  ajoea  is  entirely  different  from  that  of  the  proto* 
zoea.  It  does  not  use  its  antennae  for  moving,  but 
propels  itself  vigorously  with  powerful  strokes  of  its 
abdomen,  after  the  manner  of  the  lobster:  at  least, 
this  Is  its  motion  when  trying  to  escape  damper;  atid 
that  I*  all  that  concerns*  us.  In  correlation  willi  Ibis 
changed  locomotion,  the  antennae  have  altered  their 
form,  and  are  now  true  sense-organs.  On  I  ho  other 
hand^  ilie  telson  lias  become  broadened  Into  a  llai 
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swimming-organ.  It  is  much  broader  than  the  rest 
of  the  abdomen,  and  is  used  as  a  paddle  to  augment 
the  effects  of  the  powerful  strokes  of  the  abdomen. 


Ki«.  ]. —  I'rotozoca  of  Lucifer  (nfter  Brooke).  Kio.  2.  —  Zoea 
of  Qobixi.  Fi«.  3.  —  Zoea  of  PanopeuH.  Kio.  4.— 'i'eUon  of 
I'anopcuH  2oca. 

It  Still  retains  a  number  of  spines,  but  they  are  usu- 
ally quite  small. 
A  third  type  is  the  zoea  of  the  ordinary  crab.    Fig. 


.3  is  such  a  zoea.  Here  we  see  a  number  of  striking 
peculiarities.  As  in  the  shrimp  zoea,  we  find  no 
middle  body;  i.e.,  the  thorax  is  absent.  The  abdo- 
men is  quite  small,  and  always  occupies  a  character- 
istic position.  Instead  of  being  stretched  oat  behind 
the  body,  as  in  the  shrimp  zoea,  it  is  bent  under  the 
cephalothoraz,  as  in  the  figure.  Still  another  mode 
of  locomotion  is  here  found.  It  is  true  that  occasion- 
ally it  uses  its  tail;  but  its  ordinary  locomotion  is 
neither  with  antennae  nor  abdomen,  but  by  means  of 
its  first  two  pairs  of  maxillipeds.  These  are  very  long, 
and  carry  large  numbers  of  swimming-hairs,  and  serre 
as  oars,  with  which  the  zoea  paddles  itself  along.  Its 
motion,  while  swifter  than  that  of  the  protozoea,  is  not 
so  vigorous  as  that  of  the  shrimp.  The  tail  has  be- 
come modified  into  a  form  halfway  between  the  tails 
of  the  other  two  larvae  described.  It  is  somewhat 
broadened,  and  probably  has  a  slight  motor  fanction; 
but  its  chief  use  is  protection  (fig.  4).  The  most 
noticeable  feature  is  the  very  remarkable  cephalotho- 
rax.  This  is  of  enormous  comparative  size,  entirely 
covering  the  body  when  the  abdomen  is  fiexed.  It  is 
further  armed  witli  a  number  (usually  four)  of  long 
spines,  which  project  in  different  directions,  and  are 
strong  and  sharp.  No  one  can  be  in  doubt  as  to  the 
use  of  this  arrangement.  The  large  cephalothorax, 
with  its  resisting  spines,  serves  as  a  protective  case  for 
the  more  delicate  organs  within;  and,  further,  when 
the  abdomen  is  flexed,  the  spines  of  the  peculiar  tel- 
son  are  placed  in  such  a  position  as  to  give  additional 
protection,  being  then  directed  forwards. 

Now,  is  there  any  connection'  between  these  three 
forms,  and  is  it  possible  to  discover  any  explanation 
for  their  peculiarities?  In  the  first  place,  comparative 
embryology  shows  good  reasons  for  believing  that  the 
first  type,  protozoea,  is  the  oldest,  and  that  the  others 
are  derived  from  this  form.  The  evidence  cannot  be 
here  deduced,  but  may  be  found  by  referring  to  Claus, 
lirooks,  or  Balfour.  Assuming,  then,  this  to  be  the 
case,  tlio  qu(»stioii  resolves  itself  into  the  simpler  one, 
what  caustHl  the  protozoea  to  undergo  changes  which 
convertc^d  it  into  the  remarkable  zoea  form  ? 

A  simple  oxpcrimont,  easily  performed  by  any  one 
at  the  seashore,  suggests  an  answer.  The  experiment 
is  simply  to  endeavor  to  catch  a  specimen  of  each  of 
tliese  types  of  larvae  with  a  moderately  small  dipping- 
tube.  It  will  be  noticed  tliat  all  of  the  larvae  seem  to 
have  a  dread  of  the  suction  which  is  produced  by  the 
tube;  and  all  will  swim  away  from  it,  unless  it  be  too 
strong.  It  will  be  further  seen  that  it  is  next  to  im- 
possible to  catch  tlio  shrimp  zoea.  lie  darts  away 
with  the  vigorous  strokes  of  his  tail,  and,  unless  the 
fisherman  is  very  quick,  he  is  gone.  Some  of  the  crab 
zoeas  will  be  easily  caught ;  but  they  will  be  seen,  upon 
examination,  to  have  doubled  themselves  up  into  as 
compact  a  mass  as  possible,  with  all  their  spines  pro- 
jecting, and  consequently  in  position  to  offer  the 
greatest  defence  against  enemies.  Other  crab  zoeas 
will  be  found  not  so  easily  caught.  If  the  zoea  fished 
for  be  of  the  species  figured,  or,  still  better,  be  the 
larva  of  Porcellana,  and  the  dipping-tube  be  small, 
it  will  be  found  impossible  to  catch  it.  The  loQig 
spines  project  so  far  in  different  directions,  that  til 
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larva  cannot  enter  tlie  tube.  Finally  the  protozoea 
will  be  easily  caught:  it  swims  slowly,  and  cannot 
escape  the  tube;  nor  does  it  present  projecting  spines 
which  prevent  its  entrance  into  a  small  orifice. 

This  simple  experiment  teaches  m  four  things:  1°. 
The  dread  of  suction  exhibited  by  all  forms  indicates 
that  their  chief  enemies  are  small  animals,  largely, 
perhaps,  fishes  which  swallow  Ihera  in  their  widely- 
opened  mouth ;  2°.  The  behavior  of  the  raacruran  zoea 
ahows  evidently,  that,  in  its  struggle  for  existence, 
it  relies  for  its  protection  upon  its  power  of  flight, 
and  thii  gives  us  immediately  a  hint  as  to  the  nt lean- 
ing of  the  broad  tall ;  3°.  The  crab  xoeas  rely  for  their 
protection,  not  upon  flight,  but  upon  the  efficacy  of 
their  defensive  armor,  eitlier  as  an  actual  defence, 
whose  resistance  baffles  the  jaws  of  the  fish,  or  as 
an  apparatus  which  prevents  their  entering  the  mouth 
of  a  small  enemy  (this  consideration  immediately 
ejcpiaiuB  the  use  of  the  excessively  long  spines  in 
Panopeus  and  Porcellana,  which  seem  to  be  sudi 
encumbrances  to  the  freedom  of  the  larva);  4*^,  The 
protozoea  seems  to  f^ojisess  none  of  tlieso  means  for 
protection;  and.  indeed,  in  every  respect  the  proto- 
jsoea  seems  ill  protected.  Its  slow,  hesitating  motion, 
its  long  weak  alMionien,  its  long  antennae  with  their 
numerous  swimming-hairs^  ^ — all  render  it  easily  en* 
tangled  by  rul>bish,  and  easily  caught  by  any  enemy. 

Taking  all  of  these  points  into  consideration,  we 
get  suggestions  as  to  a  possible  explanation  of  the 
remarkable  differences  between  the  crab  and  the 
shrimp  zoea,  —  dilTerencoi  which  seem  diflicult  to 
underslaud,  since  the  Brachyurii  and  Macrura  are 
evidently  so  nearly  related.  All  decapod  larvae  are 
freely  swimming  animals,  gaining  their  own  living 
by  an  active  search  for  food :  they  are  therefore  sub- 
jected to  a  struggle  for  existence  precisely  similar 
Uiai  of  adult  animals.  The  principle  of  natural 
etion  will  be  as  potent  to  select  and  modify  them 

Hi  is  in  selecting  and  modifying  adults.  If,  there- 
fore, we  assume  the  protozoea  as  an  original  form, 
we  must  expect  to  find  it  in  many  cases  highly  raotli- 
fied«  and  must  ex|K*ct  in  most  lan^ae  to  find,  not  a 
protozoea,  but  a  greatly  different  form,  and  one  better 
adapted  for  the  struggle  for  existence.  Xor  must  we 
be  surprised  If  the  embryologist  comes  to  ihe  conclu- 
sion that  the  modified  larval  stages  do  not  represent 
stages  of  ancestral  history. 

That  the  protozoea  larva  is  not  well  adapted  for  a 
struggle  with  numerous  enemies  Is  evident  to  anyone 
who  observes  how  easily  it  is  captured.  Assuming 
that  this  is  the  early  larval  form,  we  should  not  ex- 
pect, from  what  we  know  of  the  workings  of  nature, 
that  such  an  evidently  weak  form  woulil  be  preserved, 
except  in  Isolated  cases.  To  adapt  such  a  larva  to  a 
more  effective  struggle,  there  are  three  metliods:  the 
larvae  may  be  largely  increased  In  numbers,  which 
won  Id,  of  coiu^c,  increase  tlie  chance  of  the  species 
for  survival;  or  they  may  develop  powers  of  flight, 
which  will  enable  Ihem  to  escape  their  enemies;  or 
the  larvae  may  develop  some  sort  of  defensive  armor, 
which  will  enable  them  passively  to  resist  all  ordinary 
attacks.  Abundant  examples  of  each  of  these  methods 
may  be  found  in  almost  any  group  of  the  animal  king- 


dom, but  probiibiy  no  belter  instances  llian  the  larvae 
in  question;  and  this  is  all  the  more  interesting,  since 
it  shows  that  some  of  the  principles  affecting  adults 
also  in  a  similar  way  have  their  influence  on  larvae. 
With  tliese  points  in  mind,  it  is  possible  t^  esplaln  all 
of  the  important  differences  between  the  protozoea 
and  the  two  zoea  types. 

What  (explanation  can  we  find  for  the  shortened 
body?  Two  expUnations  for  this  can  be  found,  both 
of  which  probably  had  their  intltience.  The  posses- 
sion of  such  a  long,  weak,  almost  functionless  hind- 
bo«ly  as  is  fou?id  in  the  protozoea  is  certainly  calcu- 
lated to  render  its  possessor  a  imtrfl  ea*y  prey  to 
enemies  than  it  would  be  were  the  body  more  com- 
pact. The  shortening  may  therefore  hv.  simply  a.  pro- 
tective measure*  Or  a  Sfcond  principle  has  probably 
had  even  more  influence.  There  is  good  reiison  for 
believing  that  the  amount  of  energy  of  a  developing 
animal  h  limited,  and,  if  expended  in  one  direction^ 
cannot  be  employed  in  a  second.  If,  for  example, 
a  chikl  over-develops  its  brain,  its  body  is  sure  to 
suflter.  Now,  this  principle  has  liad  a  simitar  effect  in 
our  larvae.  In  the  protozoea  the  energy  of  develop- 
ment is  evenly  distributed  to  all  parts  of  the  body. 
The  result  is,  that  we  find  here  a  larva  with  almost 
all  of  the  body  present,  but  in  a  low  state  of  develop- 
ment: the  larva  is  consequently  comparatively  weak. 
If,  however,  the  development  of  a  part  of  the  hotly 
should  be  postponed,  the  parts  which  did  develop 
could  reach  a  greater  state  of  perfection,  fiince  the 
whole  energy  of  development  could  be  directly  turned 
toward  their  perfection.  In  all  existing  aioeas  the 
development  of  the  thorax  has  been  thus  postponed. 
The  zoeas  are  found,  therefore,  to  be  much  more 
vigorous  than  Uie  protozoeas,  their  muscular  and 
nen'ous  system  is  better  developed,  and  they  are  in 
all  respects  more  fitted  for  an  active  struggle  for 
existence;  and  this  applies  equally  well  to  the  raa- 
cruran  or  the  crab  zoea,  and  will  assist  in  accounting 
for  the  absence  of  a  thorax  in  the  two  forms,  —  a 
point  which  seemed  a  great  difficulty  to  Balfour. 

In  other  respects  the  crab  aiid  the  shnmp  zi>eahave 
t.iken  two  different  lines.  The  macruran  type  has 
become  modilied  for  its  struggle  by  acquiring  great 
powers  of  flight:  we  find  its  body,  therefore,  long  and 
slim ;  but,  unlike  the  protozoea,  It  is  very  powerful,  has 
well-developed  muscles,  and  a  broad,  paddledike  tail, 
which,  with  the  assistance  of  the  powerful  alidomen, 
fomis  an  effective  organ  of  flight.  Every  thing  which 
miglit  impede  its  motion  has  disappeared.  The  an- 
tennae are  small,  and  tlie  other  appendages  are  such 
as  to  present  no  hinderances.  The  whole  body  has 
become  adapted  to  its  sw  ift  motion. 

On  Uie  other  hand,  the  crab  zoea  has  t.akcn  a  differ- 
ent line,  and  has  developed,  instead  of  a  power  of 
flight,  a  defensive  armor.  Its  cephalothorax  has  en- 
larged, has  become  strong,  and  has  developed  a  num- 
ber of  defensive  spines,  whose  use  has  already  been 
noticed.  Its  tail,  not  particularly  needed  for  swim- 
ming, has  not  developed  into  a  broarl  plate,  but  has 
become  an  augmentation  of  the  defensive  armor  by 
the  form  and  position  of  its  spines.  Some  species 
have  carried  this  line  of  development  still  farther, 
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imd  are  provided  with  enonnoiisly  long  spines,  many 
times  Uie  lengtli  of  the  body,  which  effectually  pre- 
vent their  being  swallowed  by  small  animals.  The 
development  of  the  spinous  protection  would  seem  to 
be  correlated  with  the  absence  of  a  swimming-tail. 
Some  species  (Pinnotheres,  Tatuira)  which  do  not 
possess  any  of  these  spines  show  a  tendency  toward 
a  modification  of  ihc  telson,  which  hiis  in  these  cases 
become  quite  broad  and  flat. 

We  may  assume,  then^  that  at  one  time  the  deca- 
pods, or  the  stem  from  wliich  they  arose,  universally 
possessed  a  larval  stage  somewhat  similar  to  the  form 
known  as  a  protozoea.  As  the  struggle  for  existence 
became  more  and  more  severe  among  the  Crustacea, 
modifications  arose  which  took  two  directions.  The 
adults  became  changed ;  and  there  arose  in  this  way 
the  different  types  which  we  know  as  Anomura, 
Brachyura,  and  Macrura.  But  at  the  same  time 
natural  selection  had  its  influence  upon  the  free  larvae 
quite  independent  of  its  influence  upon  the  adult. 
The  larvae,  therefore,  also  became  slowly  modified  for 
their  own  protection;  and  from  the  protozoea  arose 
the  zoea  types,  with  their  infinite  variety.  It  is  quite 
evident  that  these  changes  may  take  place  in  the  larvae 
without  materially  affecting  the  adult,  for  the  cir- 
cumstances bringing  tliem  about  influence  the  larvae 
alone.  Still  it  is  probable  that  habits  and  form  of 
the  adult  may  have  some  influence  upon  the  general 
8hai>e  of  the  larvae.  The  larva  must  eventually 
transform  itself  into  the  adult;  and  tlie  more  nearly 
it  approaches  the  adult  form,  the  less  radical  will  be 
the  change.  We  can  therefore  understand  why  the 
zoea  of  the  walking  animal,  such  as  the  crab,  would 
develop  protective  apparatus,  while  the  zoea  of  the 
rapidly-swimming  Macrura  would  ac<iuiro  organs  of 
flight.  We  have  thoix^foro  an  explanation  of  the  two 
facts,  that  the  larvae  of  the  groatcr  groups  exhibit  a 
eertain  unity,  whilo  within  a  given  genus  the  differ- 
ent species  may  widely  vary.  II.  W.  Conn. 


THE   EXPLOSIOXS   OX   THE    UXDElt- 
GROUXD  RAILWAYS  OF  LOXDOX. 

Thk  explosion  <if  Feb.  25,  at  the  Victoria  station, 
London,  lends  interest  to  the  official  re|>ort  of  Vo\. 
Majondie,  on  the  results  of  an  investigation  of  the  cir- 
cumstances attending  the  explosion  near  the  Pnied 
Street  station,  on  the  :>'»th  of  October  last,  and  the 
one  bet  ween  Charing  Cross  and  Westminster  stations. 
The  first  explosion  occurred  in  a  tunnel  about  a  hun- 
dred and  thirty-eight  feet  distant  fn»ni  the  station,  .is 
the  7.5*2  P.M.  train  was  parsing.  The  damage  in  the 
tunnel  consisted  of  a  vertical  crater  in  the  wall  about 
twelve  by  thirteen  inches,  and  four  to  six  inches  deep. 
Immediately  below  this  cniter,  and  extending  about 
fifteen  inches  along  the  wall,  was  a  horizontal  crater 
about  six  inches  deep,  partly  in  the  ball.ist.  and  partly 
in  the  brick  footing  of  the  tunnel.  The  flinty  ballast 
in  this  crater  was  con«5iderably  splintere«l,  and  the 
brick  footing  pulverized.  A  two- inch  iron  gas-pipe 
ran  along  the  wall  at  a  height  of  ten  inches.  A  length 
of  this,  measuring  fourteen  feet,  w.as  blown  away,  one 


end  being  much  torn  and  twisted,  and  the  whole  piece 
bent  into  the  form  of  a  bow.  At  a  distance  of  fifteen 
inches  from  the  wall,  and  parallel  with  it,  was  an  iron 
switch-rod,  consisting  of  an  inch  and  a  quarter  gas- 
pipe,  supported  on  iron  rollers  at  the  level  of  the 
rails,  from  which  it  was  distant  two  feet  nine  inches, 
tlie  rollers  l>eing  fixed  on  a  wooden  plank  laid  on  the 
ballast.  This  board  had  about  four  feet  of  iU  length 
blown  to  splinters,  and  a  large  piece  thrown  upon  the 
rail,  and  some  of  the  wheels  of  the  train  passed  OTer 
iL  A  length  of  the  switch-rod  measuring  about  two 
feet,  and  corresponding  exactly  with  the  portion  of 
the  gas-pipe  which  sustained  the  maximum  injury, 
was  blown  out,  the  central  part  of  this  detached 
portion  being  split  up  and  torn.  This  piece  of  switch- 
rod  also  bore  marks  of  the  wheels  upon  it.  A  tele- 
graph cable,  running  along  tlie  wall  at  the  height  of 
eight  feet  and  a  half,  was  cut  by  the  explosion.  The 
walls  of  the  tunnel  were  scored  somewhat  by  the 
sharp  debris  blown  against  them,  and  the  end  of  a 
sleeper  opposite  the  crater,  but  partially  protected 
by  the  ballast  in  which  it  was  embedded,  had  a  num- 
l>er  of  pieces  of  splintered  stone  driven  deeply  into  it. 
The  rails  were  entirely  uninjured. 

The  injury  to  the  passing  train  was  confined  prin- 
cipally to  the  last  two  carriages  of  the  six  composing 
the  train.  In  these  the  greater  part  of  the  glass  was 
broken  into  small  fragments.  Panels  and  partitions 
were  shattered,  the  roofs  and  floors  disturbed,  the 
foot-boards  broken,  and  the  carriages  seemed  to  be 
completely  wrecked,  yet  no  part  of  the  framing  or 
running-gear  was  injured.  The  gas  tliroughout  the 
train  was  extinguished,  yet  the  apparatus  was  found 
to  l>e  uninjured.  It  is  interesting  to  note,  that  the 
injur}'  to  the  train  was  not  confined  to  the  side  upon 
which  the  explosion  took  place,  but  extended  also  to 
the  opposite  side;  and  in  the  case  of  one  carriage  the 
damage  was  most  marked  on  that  side.  Sixty-two 
persons  were  injured  by  cuts  and  contusions  from  the 
pieces  of  glass  and  dibrh,  and,  in  one  or  two  cases,  by 
f  ran  lire  of  the  drum  of  the  ear  and  by  severe  shocks. 
Five  of  the  injured  were  confined  in  the  hospital  for 
a  considerable  time.  The  breaking  of  the  glass  and 
putting  out  of  the  gas  occurred  on  the  surface,  at  the 
openings  of  the  tunnel,  for  a  distance  of  three  hun- 
dred and  fifty  feet. 

The  secinul  explosion,  which  occurre<l  almost  si- 
multaneously Willi  the  first,  took  place  at  a  point  two 
huinlred  and  forty-one  yards  from  Charing  Cross,  and 
four  hundred  and  eighty-eight  yanls  from  Westmin- 
ster. As  it  occurred  op|K)site  a  bay,  the  only  damage 
done  was  the  bre.ikiug  of  glass,  and  the  extinction  of 
the  gas  in  both  stations;  the  injuring  of  the  telegraph 
and  telophone  wiri'S  for  about  sixty  yards;  the  for- 
mation of  a  crater  in  the  ballast,  me.isuring  about 
Ihnv  by  four  inches,  and  one  inch  deep;  and  the 
*  pitting'  of  the  walls  of  the  tunnel,  on  the  side  of  the 
explosion  for  some  little  distance  to  the  right  and 
left  of  the  crater,  and  on  the  oppt^-^ite  side  for  a  some- 
what gn»ater  di>tanoe.  The  rails  were  entirely  an- 
injureil;  but  the  ends  of  two  sleepers,  close  to  tlMl 
point  where  the  explosion  occurred,  sustained  WMi 
injury. 
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Three  liypotbe^es  were  saggesled  »s  to  the  na- 
ture of  tUo explosive;  viz.,  uoal-gas,  gunpowdt^r,  and 
dynamiter  The  fact  thnt  alt  the  gas  apparatus^  was 
found  in  tact 'disposed  of  the  first,  TJie  abReiicc  of  all 
residue,  and  the  extremely  Im:al  and  bru^cjue  action 
of  thfi  explosive,  teslitied  unmistakably  to  the  use  of 
an  iigenl  pos!»<'S»iiig  greater  detonative  energy  than 
gunpowder,  while  these  properties  are  eUaraeterislle 
of  dynamite.  The  finding  of  a  piece  of  Bickford 
aafety-fuzc  and  fragments  of  copper,  presumably  from 
a  detonator,  strengthened  this  belief.  Accepting  this 
theory,  experiments  were  made  by  Col.  Majendie, 
together  with  Professor  Abel  and  Dr.  Dupr^,  to  de- 
termine the  amount  of  dynamite  necessary  to  prt^ 
diice  the  observed  cHects,  the  switch-rod  and  gas-pipe 
from  the  Praed  Street  tunnel  being  use<l  in  similar 
positions  to  the  charge  which  they  bore  there;  and  it 
was  found  that  two  ]munds  of  ordinary  dynamite 
would  be  sufllcient,  if  properly  detonated.  The  cir- 
cumstances surrounding  the  explosions,  however,  in- 
dicated that  a  larger  amount  — probably  five  pounds 
—  had  l>een  used,  but  that  a  portion  had  humed  with- 
out exph)Slon. 

The  means  used  for  Inducing  the  explosion  was 
probably  a  suitable  fuze  of  such  a  length  as  would 
burn  for  the  dcslrtfi]  time.  This  was  then  attached 
to  a  detiumting-cap,  and  the  tatter  inserted  Iti  a 
xine  case  containing  the  dynamite.  The  assassin 
then  boarded  a  pn«-sing  train,  and,  lighting  the  fuze, 
thn>w  the  contrivance  from  the  window,  the  fuze 
being  timed  to  explode  the  cartridge  under  the  Iraln 
following.  In  the  case  of  the  Praed  Street  train  Ihe 
explosion  WHS  prrinature,  and  exploded  undi^r  the 
train  in  which  the  assassin  was.  In  the  second  case 
the  exptosion  occurred  at  the  time  dei^lgned,  but  the 
train  for  which  it  was  Intended  wa«  late.  In  one 
minute  more  the  train  would  have  reached  the  spot, 
an<1  the  result  would  baire  been  more  serious. 


UNIFICATION  OF  TIME 

A  PAjrr  of  the  rainules  of  the  bcbsIoh  of  the  In- 
t«mjiUonal  geodetic  ai^snelation  held  in  T^onxe  last 
October,  en)l>racing  the  resolutions  and  discussions 
coDoemlng  an  InleruHt tonal  prime  meridian  and  s>s* 
Ittn  of  expresf^ing  time,  has  bern  published.  The 
resolutions  have  already  appeared,  but  the  discussions 
are  now  made  public,  Deh'tjates  were  present  from 
Bavaria^  Hefgium»  France,  ltaly»  H<dland,  Norway, 
Austria,  Pru^^sla,  lioumania,  Russia,  Switzerland, 
Spain,  United  States,  and  Great  lirltnln,  and  the  alma- 
liact  were  repreaf  ntcd  by  Focrster,  Locwy,  and  I'uja- 

lOD* 

[The  Frc^nch  delegates  alone  seemed  to  be  somewhat 
'ppo»ed  to  the  project ;  and  their  arguments,  singu- 
Itrly  enough,  were  not  altogether  unlike  those  Uiat 
commonly  urgoil  against  the  adoption  of  the 
system  of  weights  and  measures  iti  this 
cuiuiiry. 

Mr.  Faye  admitted  the  'practical  and  undeniable 
^  necil  of  a  universal  system  of  time;'  but  he  would 
B     regret  to  see  the  suppression  of  all  the  nautical  alma- 

^* 


nacs  except  that  of  England  as  a  result  of  adopting 
the  meridian  of  Greenwich,  because  Uhese  publica- 
tion* fed  the  sncred  Are  of  astronomy.*  **  J^till/'  said 
lie,  **  the  French  govcrnuienl  may  be  found  more  ac- 
cessible to  the  proposal,  if  it  be  brought  to  the  con- 
vlctluD  that  the  reform  would  be  advnntugeous  from 
the  point  of  view  of  general  civilixalion;"  which  we 
may  interpret  as  meaning*  '*  if  England  will  adopt 
the  metric  system  in  rettim.**  Professor  Focrster 
thought  it  a  strange  phenomenon  to  see  scientific  men 
more  narrowly  nationalistic  upon  scientific  questions 
than  the  nations  aitd  governments  themselves.  He 
considered  it  wicked  to  multiply  repetiiions  of  sul>- 
ttantially  the  same  calculations  of  ephemerides  in  the 
different  countries  merely  to  '  feed  the  sacred  (lame 
of  astronomy;*  or,  in  otlier  words,  lo  lind  support  for 
computers, 

Col.  Perrier  urged  that  the  adoption  of  a  dlstsmt 
meridian  would  be  found  extremely  inconvenient  in 
topographical  maps;  but  Dr.  iliisch  r<*plicd,  that  the 
meridian  of  Greenwich  would  hardly  be  more  unfa^ 
vorable  than  that  of  Paris  for  the  eastern  parts  of 
France:  and  Helmholtz  iKiinted  out,  iliat  Germanyf 
which  had  iluring  a  long  period  used  the  meridian  of 
Ferro,  had  experienced  no  iitconvenicncc  from  its 
being  so  distant. 

Mr.  Yvon  Villarceau  held,  that  any  reform  of  the 
system  of  reckoittng  longttudefi  and  time  should  bt* 
accompanied  by  a  decimal  division  of  the  circle  and 
of  the  day.  But  tht'  idea  of  sweeping  away  the  divis* 
ion  of  the  day  into  twenty-four  liours  met  with  no 
favor;  though  the  conference  consented  to  a  resolu- 
tion expre-'^sing  the  '  Inconlefttible  advantages  of  a 
dc'citnal  division,'  not  of  the  circle,  but  of  the  *  quad- 
rant of  the  circle,  in  extensive  calculations.' 

Mr.  Loewy,  the  director  of  the  Omnainmncr  den 
trtnp»^  was  more  decidedly  hostile  to  the  change  than 
afiy  oi  her  delegate,  lie  thought  its  advan  tnges  si ight, 
it*  inconvenrenccs  considerable;  and  he  c«uild  not  con- 
eent  to  changing  the  usage  of  centuries  tn  thearrange* 
ment  of  an  ephemeris,  without  the  most  conclusive 
reasons.  P^ofe^^o^  Fnersler  in  reply,  hohllng  the 
ConnaUhanc.c  ties  temps  for  1884  in  his  hand,  showed 
the  great  simplifications  which  would  result  fram  the 
change,  and  added,  that  Loewy  himself  had,  in  his 
direction  of  that  c]diemeris,  been  one  of  the  moist 
radical  of  intiovatorR,  and  had  certainly  nnidilied  the 
arrangenient  far  more  than  the  proposed  reform 
wouhl  do. 

Kotwlthstanding  the  objections  of  the  Frcncli  mem^ 
tier?,  some  of  whom  voletl  against  single  nsohi lions, 
when  t!ic  t|Ucstlon  was  put,  whether  the  bcnly  of 
resolutions  should  be  adopted  as  a  whole,  it  was  car- 
ried tmanimousily,  Loewy  alone  not  voting.  A  very 
gratifying  degree  of  accord  may  Iherf  fore  he  said  to 
have  been  n-aclicd.  Mr.  Christie,  the  astrotiomer 
royal,  declared  his  pergonal  symjtalhy  with  thta  reso- 
lution expressing  the  hope  thai  Great  llritain  might 
enter  into  the  metre  treaty,  while  explaining  that  he 
was  not  authorised  by  his  government  to  encourage 
tliat  hope.  After  the  adoption  of  tlie  re«iolutions. 
Gen.  Cutts,  the  delegate  of  the  coast  survey  and  of 
the  American  government,  which,  it  wlU  be  remetn- 
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r^rf-i.  bi5  .nvi;ed  a  ilijitomatic  conference  to  be  held 
in  Wishingio:.  upon  thi*  subject  next  year,  addressctl 
ihe  mee:;ng  a*  follows :  — 

"Ncv  :h4;  :ho  import-int  iiiiotlunti  !>ubmiitril  to  our  iU'IUht- 
AUon«  bAv«  ntv<'lvod,  a#  I  hopis  tlit-ir  flnsil  M>1utluii.  and  that  an 
afTv^^aarn:  Ji;o  to  tlu'  inorit  of  \\m>  can^o  lia«  bi'tii  n-uchcd,  I 
cu^ht.  b^  for*  the  coiivi-niioii  »t'pnratt'»,  lo  di-rlart*  that  thi*  |f»»v- 
cri\:u(n:  an.i  thv  loarnt'd  >-ooirtUii  of  tho  I'nitcd  Stntm  are  tn< 
»pirvsi  in  thii>  mat  tor.  an  a!lno^t  all  my  oinint-ut  collcayiu'ii  arv 
awd.rv.  tir>t,  with  the  n(V«iu>it.v  of  ihi*  ohniit^\  and  M'i*ondIy,  and 
morv  cvpooially,  with  ihv  d^^irl'  of  fa\orin|{  th«*  iiiti'rt>ti>of  ai-U-Dctf 
a»  woll  a*  thoM'  of  rumnicrcf  hy  land  and  ^ra. 

"  On  \\\v  one  hand,  tho  oi\  ii  day.  an  it  now  oiii^ti',  has  Wvu  pre- 
•er>-t*d:  ou  tho  other,  for  nrirntltic  and  coinnu'ri'iai  ronnonn  of 
hlirh  imiH»rtani*o,  a  prinir  nii-rtdiun  and  a  /vioof  tinit*.  applioahle 
lo  all  iiution<i.  ha\o  Wi  n  introduiHNl.  Thi-w  dt'i'ii*lonii  o]h  n  a  now 
vra,  whi«*h  ^illlu'  luorv  and  inon*  appnvlated,  a*  tho  pnt^rro* 
of  nations,  of  international  relation*,  and  of  aeieniv,  — «hioh 
knowf  no  latitude  nor  lonicitudo.  —  nhall  brlnK  to  liKhl,  in  their 
»Murt'd  developnu'ut.  all  the  nd\antn);ei«  ot  tho  new  nVMeni. 

**  About  tendavankcothe^crent  ndlHay-eonipanienof  the  I'niteil 
StatoM  and  t^anada.  operatini:  lt»l,«»Oi»  kllonietreH  of  linen,  adopted 
tho  tiret-nw  ieh  uuTi«lian  ait  tho  orieiii  «if  time.  I  eonfteiiui-nily 
think  thai  I  may  e\prei>ii  tlie  Iio|h-  that  all  llie  k^'vernmoiitit  n  pn-- 
ncntod  nt  the  sexenth  eimfereiiee  of  the  tie«idetje  ai»*oclation  will 
aecopt,  on  tlie  recoinniendatioii  t»f  thlw  conlen-nee,  the  in\italit«n 
of  tho  I'nitotl  Statofi  to  i»end  delei;atei«  to  the  international  oon- 
tirvnn  whioh  in  to  he  held  next  veur  nt  Wnnhinirton,  with  tho 
offeot  of  n-ixiilvinii  the  quoftiitii  nf  tlie  iinilieatioit  t>|  lonk'iludrit 
and  of  time,  and  pndiahly  of  pruelalmiiiK  tho  »;ieut  reform  an  an 
acoouipliiihed  faet." 

The  moiW  i»f  nvkoninj;  time  prop<t»od  by  the  (nH>- 
detio  a$sooiatii>n  is  Mibstani tally  to  ti>e  lirfonwieb 
mean  solar  lime  >viih  ibe  a^ironomionl  day.  Tbi.<  i::, 
p<*rb.«ip?,  not  nb^dutely  inronsislent  wiijt  ibe  oon- 
tinuaiioe  of  ibo  sysirm  now  in  use  in  this  eoimtry. 
of  usini:  tirecnwieb  minutes  and  seconds  with  ilie 
most  conxfiiient  bimr.  —  a  plan  >ub>tan;ia!ly  the 
sair.e  as  that  tir>t  propoundrd  b\  Trofossor  Heiij.imin 
Teirto  at  ibe  mtv  boiiinninj;  if  the  agitation  for  a 
nex\  sxstem.  Tb**  j;rode;ie  emiiiress  assuns  us, 
that  \xl;:!e  tboro  is  notbinj;  inij^r.iotieal  in  iiiven«iob 
time,  puro  and  simp'e,  the  adi'piion  of  i1j»*  Time  i«f 
tlu'  noansl  wbo'ie  hour  fii»in  t^inm^iob  :>  .ibso'.uii'lv 
out  01  llie  •iiu'stii'n.  Ihimuso  i;  wiiiM  ft^riH^  po«'i«Io  to 
j:o:  up  and  iio  to  br»l  a:  unsoeuiix  i  r  inconvrijioiit 
hours.  Indeed,  ibiir  lanj;iiai:e  x^i'U.il  >riin  :o  implx 
that  apjuron:  as  di>:ir.|:iii>bed  fn-m  wiv.w.  time  ;>  .'.v.- 
jvrativi'ly  n^piired.  **  Wo  vlf  :.o:.  ^>i  i\r.r>t',  w;>b.** 
tlioy  sa\.  •*:«•  s;zi'pTis>  li'oal  \\n,t  :i;  ooni:i.,'n  lire.  fi»r 
tlia:  :s  iiiM'^sar:l>  ai.d  .il>rV.4;i '.x  i.:  i\]  \.y  :!;,■  ,)^;  ;, . 
f  '.r  courso  oi"  tbr  sun:  vi  i-  .■..  i  ^.:  ,".:■.  .,':■  , :  f,«:v.i.^  :!;o 
pi'pulalion  I't  i'i::.i:ii 
tou'ifC  ^  '.he:>  *ii'  Ki.i.t 
oiis'.k'.t It'll  to  riiiu ;;»:«■  ', 
\hv  .^;i:i'^-i-.\k,  \\' 
Sv-nut^^v;:  ii.vrt  :!.:.:. 
d.a.  o!  \\.v  : .r..o-j-.t'Ct  . 
iio  i;^^  i  ■^  :bo  s:t  k  :  .: 

1:0  di^;:l^:.      Ntxr-l.t 

be  i:;iprissi\l  i-y  :!j.   ■. 
5\>:oin  l.a«'  bi't ::  .1.1!^'* 

f^jTved  by  ibe  jvivie  :.;.. :;  :l.e  auiboniirM.  h  t^.  jm  r- 
>»H«S  not  siinr.s::.j:  li:.*:  •.:  ba^  biMii  lb.'  m'ioii;;:;,' 
^iSy^* '^^^^^'^Ji^'^  "ii'.i.  ^^bo  baxo  boon  Ibe  lav:  ;,. 
'  \e  cOian^e  10  Iv  piaotii-abb'. 
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THE   ORGANISMS  OF   THE  AIR. 

Lejt  organismes  vivants  de  Vaimostphtre.  Par  M. 
MiGUEL,chef  du  service  micrographique  a  Tobn 
vatoire  de  Montaouris.  Paris,  Gauikier-Villai 
1883.     8 +310  p.  8°. 

So  much  that  has  been  written  on  the  su 
ject  of  tho  bacteria  is  merely  a  rccapitulati< 
of  what  has  already  been  done,  or  a  present 
tion  of  results  baseii  aix)n  insufficient  obsen* 
tions,  that  it  is  a  pleasure  to  find  a  work  filli 
with  cai-eful  investigations  carried  out  on  i 
extensive  scale. 

The  book  before  us  contains  no  new  < 
startling  discoveries,  but  rather  gives  an  a 
most  mathematical  proof  of  certain  general! 
received  ideas  on  the  distribution  of  tl] 
microbia,  and  serves  conclusively*  to  refut 
certain  errors  which  have  been  widely  a< 
copteil. 

Tho  facts  have  l>een  obtained  b^'  a  dail 
analysis  of  the  air  taken  in  the  Pare  dc  Moui 
souris,  near  Paris.  For  the  sake  of  compar 
son,  air  has  also  l>een  taken  from  the  centre  c 
tho  city,  tho  hospitals,  and  sewers. 

After  a  brief  historical  sketch  of  the  subjeel 
comos  a  description  of  the  organic  and  inoi 
ganio  pailiolos  which  have  been  deposited  froi 
tho  air,  and  which  can  be  distinguished  bv  ai 
of  tho  microsix)|x\  Among  the  most  interest 
ini:  of  the  inorganic  constituents  are  minut 
frngmonts  of  meteoric  iron,  which  can  be  col 
lootiHi  by  j^assing  a  magnet  over  the  dust 
and  of  whioh  Mr.  Tissandier  has  made 
spooial  study.  From  tlio  organic  world  ar 
fountl  vossols  niui  bits  of  plants,  as  well  as  th 
o:\st-Oif  shells  of  infusoria  and  their  e<»s;3,  a 
pro\oil  ]»y  oullivation. 

In  oriu  r  to  study  tlio  particles  sus]x^nded  ii 
iho  air  itself,  thoy  must  tirst  be  c*ollected  b 
aspirnting  a  given  ijuantity  over  a  thin  glas 
l^no^o^^  with  glyiorino.  and  then  carefullv  ex 
auiining  tho  doi^ sii.  The  oolls  thus  obtainet 
V  an  be  roiiirlily  diviiio.i.  for  purposes  of  dassi 
t:on::i»r.,  into  four  ilassos  :  — 

1.  iirnins  o:'s:rirrb. 

l\   Inor:    \<\\i\   of  phanerogams,  and   lh( 
.\\'>ivu  s  of  liiiknown  algae  and  oryptogams. 
''■.^^''^''''    '^**'    vrypT ogams    and'   zoospores 
I  :'ij;.l  .v   of  i  Ti-iiicii.j:  a  i»orfecily  determinate 
:; ) ::  ;i .  .  A" : . L : : .  i  -r  01 1; or  fu  ngus . 

4.  Li.:i:v  xcgtinMis.  usually  unicellular 
i  .;.:.!>,  :i::.o!:::  w!;iv:i  r.!x^  10  In?  noticed  the 
^uiTi  :u^:*i.  ::.f  ■•.:.:. i::».  Iho  yeasts,  the  d^nit 
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air,  liowev€!r  Lumid  this  may  be.  It  is  most 
abundant  in  spring  and  summer,  and  atmot^t 
disappears  during  the  autumn  and  winter. 
During  the  summer  it  exists  to  tlie  number  of 
from  five  thousand  to  ten  thousand  in  every 
cubi<^'  metre  of  the  atmosphere. 

The  spores  of  the  cryptogams  and  algae 
appear  during  the  damp  months  of  April  and 
Majs  and  reach  their  greatest  numbers  in  the 
latter  part  of  June.  They  persist  during  the 
summer,  and  fall  olf  during  the  autumn,  to 
beeoiiie  as  rare  in  winter  as  tlie  pollen*  The 
number  varies  from  seven  thousand  in  a  cubic 
metre  in  December,  to  thirty- live  thousand  in 
summer.  Fluctuations  are  found  dependent 
uiKxn  damp  or  dry  weather,  the  action  of  which, 
however,  differs  with  the  time  of  year.  During 
a  cold  and  wet  pericM.l  in  winter,  the  spores 
fiink  to  their  minimum,  while  during  the  dry 
time  ihe  air  is  greatly  enriched,  but  chiedy  by 
old  spores*  In  the  summer,  on  the  contrary » 
during  damp  days,  the  fructilications  of  the 
m  ptogams  are  everywhere  distributed  m  abun- 
dance. 

**Tho  averag:e  of  liie  spores  collected  by  the  aero- 
scopt?  is  about  fourteen  thousand  per  cubie  mot  re. 
These  figures  are  not  excessive,  aiid  it  is  io  be  ljope<l 
that  they  will  settle  the  contradictory  opinious  tn 
this  regnrd  which  have  been  expressed  during  the 
past  twenty  years.  They  will  go  to  confirm  in  their 
ideas  the  partisans  of  the  germ-lheory^  and  will  show 
to  the  few  defenders  of  spontaneous  generation  how 
useless  it  Is  to  invoke  the  doctrine  of  heterogenesis 
to  explain  the  appearance  of  the  mucidines  in  the 
UquiuB  and  on  the  substances  fitted  to  maintain  their 
life/* 

Fi'om  an  etiological  and  hygienic  point  of 
view,  it  does  not  seem  that  such  diverse  spores, 
introduced  into  the  economy  at  the  rate  of 
thirty  thousand  a  day,  or  one  hundred  million 
a  year,  are  absolutely  innocuous*  The  develop- 
ment of  soor  in  the  mouths  of  infants  and  in 
the  respiratory  tract  of  the  dying  show  that  the 
fUiigi  also  belong  to  parasites  ready  to  invade 
the  human  organism  wfieu  there  is  presented  a 
l>oint  of  feeble  resistance. 

The  analysis  of  the  air  taken  from  the  sew- 
ers showed  about  the  same  amount  of  orga- 
nized material,  with  the  exception  of  the  almost 
entire  absence  of  starch. 

The  remainder  of  the  book  is  devoted  to  a 
;iidy  of  the  bacteria  present  in  the  air.  This 
is  the  part  wliicli  will  naturally  be  of  the  great- 
est interest,  from  the  relations  which  these 
minute  organisms  bear  t^j  disease  and  to  the 
processes  of  pu  tret  action  and  fermentation. 

Chapter  iii.  is  devoted  to  a  statement  of  tlje 
experiments  of  Pasteur  and  others,  pi^oving 
conclusively  the  existence  of  germs  in  the  air, 


which  alone  are  responsible  for  elianges  in  the 
liquids  into  which  they  fall,  and  thus  setting  at 
rest  the  queslioti  of  *-  spontaneous  generation/ 

The  classification  of  the  bacteria  receives  ti 
valuable  contribution  as  the  result  of  long  and 
carefidly  conducted  experiments.  The  author 
is  convinced  of  the  immutability  of  the  si>ecies, 
but  shows  that  they  are  capable  of  great  varia- 
tions under  ditferent  conditions,  and  that  with- 
out great  watchfulness  '  species  *  can  be  easily 
ntultiplied.  The  genera  which  are  usually 
recognized,  and  whicli  lie  accei)ts,  are  Micro- 
coccus, Bacterium,  Bacillus,  Vibrio,  and  spi- 
ral Microbia.  Even  these  genera  cannot  always 
be  distinguished  apart  with  certainty  by  their 
form  alone.  The  characters  which  serve  to 
differentiate  them  are  briefly-  as  follows :  Mi- 
crococci and  Bacteria  never  produc^e  si)ores, 
Bacilli  do ;  Micrococci  are  immovable,  Bac- 
teria are  movable ;  Vibrios  and  Spirilla  have 
ail  undulated  or  twisted  form. 

The  luethcKls  of  obtaining  the  spoi^es  fiTrm 
the  air.  and  the  sterilization  and  preparation 
of  the  liquids  pro}>cr  for  their  development, 
are  the  subject  of  the  next  chapter.  This,  as 
all  other  parts  of  the  work,  shows  the  results 
of  infinite  care  and  patience.  National  pi*eju- 
dice  is,  perhaps,  the  reason  why  the  solidiiied 
meat-extracts  and  blood-serum  have  not  been 
emplo^'ed  for  the  cultivation  of  the  spores. 
But  it  is  perhaps  fortunate  for  the  progress 
of  science  that  such  prejudices  exist,  as  each 
method  is  developed  to  its  gi'catest  extent,  and 
the  exact  vahie  of  the  one  can  be  controlled  by 
the  other.  The  liquid  nutritive  material  has 
certainly  received  ii  most  thorough  trial  in  the 
hands  of  Mr,  MigucK  and  the  results  obtained 
by  its  use  arc  not  to  be  thrown  lightly  to  one 
side.  There  are  infinite  sources  of  error  when 
experimenting  with  the  'infinitely  small  ;*  and 
the  precautions  which  have  been  found  neces- 
sary from  these  exlentied  oljservations  should 
caution  those  observers  who  have  only  limited 
means  at  their  command  against  hasty  gener- 
alization. One  of  the  most  important  safe- 
guards is  the  proper  *■  firing  '  of  the  flasks  which 
are  to  receive  the  cultut*e.  Experience  has 
shown  that  they  should  be  heated  during  four 
hours  at  200°  C.  ;  and  then,  after  having  been 
charged  with  the  *  bouillon,*  they  should  stand 
for  two  months  at  '^h^  C.  in  a  constant  tempera- 
ture apparatus.  At  the  end  of  that  time  those 
which  have  retained  their  limpidity  are  regard- 
ed as  sterile,  and  ready  to  be  sown. 

In  order  to  obtain  the  mimber  of  spores  dis- 
tributed in  the  atmosphere,  equal  amounts  of 
air  are  drawn  over  these  sterilized  solutions, 
and  are  then  allowe<l  to  germinate  at  a  constant 
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temperature  of  35°  C.  If  five  or  six  groups  of 
experiments  are  made  in  the  same  day  and 
place,  the  results  are  almost  identical,  pro- 
vided that  the  force  and  direction  of  the  wind 
are  constant,  and,  above  all,  if  the  air  has  not 
been  purified  bj-  rain  or  snow.  From  this,  the 
equal  distribution  of  spores  is  proved,  and  not 
that  they  are  in  so-called  '  clouds,*  as  has  been 
maintained  by  Tyndall. 

Signs  of  germination  may  appear  within 
twenty-four  hours ;  but  it  is  usually  from  the 
second  to  fourth  day  that  the  greatest  number 
of  flasks  are  altered.  From  this  time  there 
is  a  rapid  decrease  until  the  thirtieth  da}-,  afler 
which  any  alteration  rarelj'  takes  place.  The 
growth  is  manifest  to  the  unaided  eye  in  three 
different  waj's : — 

1°.  The  liquid  preserves  its  clearness,  bnt  a 
more  or  less  voluminous  deposit  occurs  at  the 
lower  part. 

2°.  The  liquid  is  uniformly  clouded  at  first, 
and  then  a  veil  arises,  or  a  deposit  is  formed. 

3°.  The  liquid  remains  transparent,  but  little 
isolated  white  clouds  of  silk\'  mycelium  appear, 
which  can  invade  the  entire  fluid.  These  are 
usuall}-  fungous  growths,  but  there  are  scver- 
•  al  filamentous  microbia  which  can  give  rise  to 
the  same  appearance. 

In  the  flasks  which  are  altered  by  these  aerian 
spores,  there  rarely  is  |)crccived  that  nauseating 
cadaveric  odor  of  intense  putrefaction,  pro- 
duced by  inoculating  a  drop  of  water  from  a 
sewer  or  even  from  the  Seine.  The  bacteria 
of  the  air  are  only  feeble  and  superficial  pu- 
trefactors,  and  rarely  cause  a  profound  decom- 
position of  the  liquids  into  which  they  are 
introduced.  It  is  necessar}*  to  banish  from 
the  mind  the  idea  that  we  live  literally  besieged 
by  organisms  always  ready  to  sow  putrefaction 
on  the  mucous  tract  of  our  economies.  The 
inhabitants  of  the  country,  more  privileged  in 
this  respect  than  the  dwellers  in  the  city,  hardly 
introduce  into  their  lungs,  in  the  course  of  a 
day,  one  germ  of  putrid  fermentation. 

The  degree  of  alterability  of  the  nutritive 
liquid  should  always  be  taken  into  account  in 
experiments  ;  and  numerous  investigations  were 
made  on  this  point.  From  these  it  appeared 
that  an  infusion  of  hay  was  the  least  suscepti- 
ble of  alteration,  while  neutral  beef-bouillon, 
with  the  addition  of  one  per  cent  of  salt,  was 
the  most  so.  Normal  urine  held  a  middle  place. 
These  had  been  sterilized  by  boiling  for  two 
hours  at  110°  C.  Contrary  to  general  expec- 
tation, egg-albumen,  diluted  with  water  and 
sterilized  by  filtration  through  plaster,  was 
found  to  be  almost  as  resistant  as  the  infusion 
of  hay. 


In  order  to  cultivate  the  bacteria  in  a  state  of 
purity,  a  drop  of  one  cultivation  is  transferred 
to  another  sterilized  flask  on  the  point  of  a 
'  fired  '  platinum  needle.  The  danger  of  in- 
fection from  the  air,  during  the  time  the  flasks 
are  opened  to  permit  the  transfer,  is  very  much 
less  than  is  generally  supposed.  By  computa- 
tion, the  chances  are  only  as  1  to  1,600. 

The  results  of  the  daily  examination  of  the 
air  at  Montsouris  during  three  3'ears  showed 
that  bacteria  and  their  spores  were  more  abun- 
dant during  hot  weather  than  cool,  and  were 
inversely  proiwrtional  to  the  degree  of  moist- 
ure. The  direction  of  the  wind  was  also  of 
consequence,  that  which  had  traversed  Paris 
being  richer  than  that  coming  from  over  the 
country. 

In  resi^ect  to  the  seasons,  the  greatest  num- 
ber of  germs  were  found  during  the  autumn, 
then  followed  summer  and  spring,  and  lastly 
came  winter,  as  the  following  table  shows :  — 

Autumn,      121  spores  per  cubic  metre  of  air. 
Summer,       02      "        "       **         **       "     '* 
Sprimj,  7a      **        "       **         **       "     '* 

Winter,  5:^      **         "       **         "       "     ** 

Orameanof84      **        "       "         "      •*     " 

The  germs  which  thus  find  their  way  into  the 
air  are  either  carried  there  when  dry,  or  are 
taken  up  with  fine  particles  of  water  b}'  the 
wind  :  the}-  never  pass  oflT  with  the  insensible 
evaporation  of  a  fluid.  A  series  of  ingenious 
experiments  with  the  condensations  from  putre- 
fying liquids  and  sui)stances  proved  the  truth 
of  this  assertion. 

The  comparative  analysis  of  the  air  taken 
from  the  streets  near  the  centre  of  Paris  showed 
that  it  was  nine  or  ten  times  richer  in  schizo- 
phytes  than  that  from  the  Montsouris  Park. 

In  regard  lo  the  relation  of  the  bacteria  in 
the  air,  and  the  occurrence  of  epidemics  of 
disease,  the  fact  was  observed,  that,  at  the  time 
when  Ihere  was  a  comparative  increase  of  • 
deaths  from  zymotic  disease,  there  was  an  un- 
usually largo  number  of  germs  in  the  air.  As 
it  is  impossible  at  present  to  distinguish  harm- 
less from  pathogenic  microbia,  and  as  the  inocu- 
lation of  cultures  from  atmospheric  spores  gave 
nearly  negative  results,  the  author  wisely  does 
not  la}*  great  stress  upon  this  coincidence. 

The  interiors  of  houses  were  next  made  the 
subject  of  investigation.  It  was  found,  that, 
in  a  room  which  was  perfectly  still  and  undis- 
turbed, there  were  27  microbia  to  the  cubic 
metre,  against  07  in  the  air  outside.  The  nom- 
ber  in  the  same  si>ace  in  the  author's  labora- 
tory was  found  to  be  215  in  1880,  348  in  1881» 
and  550  in  1882.    In  an  ordinary  bed-cfaaidiv 
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_i»  l*ans,  rcganled  aa  siifficieQUy  clean,  tbero 
foiincl,  in  the  spring  of  1882,  3,8;J0,  ami, 
the  winter  of  1882,  G,500  ;  giving  a  mean  of 
5,i!G0  to  the  cubic  metre.  A  comparison  with 
the  air  of  a  room  used  for  a  study  in  the  ol^serv- 
atory  at  Montsouris  siiowed,  for  the  spring  of 
1882,  :^70,  and,  for  the  winter  of  1882,  380; 
giving  a  mean  of  325  to  the  cubic  metre.  From 
this  it  at  once  appears  that  the  air  of  tiie  house 
in  Paris  was  sixteen  times  as  impure  as  that  at 
Moritsouris.  The  decrease  in  the  numher  of 
germs  from  winter  to  spring  is  the  revt^rse  of 
what  is  observed  out  of  doors,  and  is  to  be 
attriljuted  to  the  more  thorough  ventilation 
during  the  warm  months. 

The  same  relation  was  found  in  the  air  from 
hospitals,  except  that  the  nnmUera  were  very 
much  liigher  ;  varying  from  4,500  in  suramert  to 
24,O0U  in  winter,  per  cubic  metre*  The  micro- 
eoeei  were  fcnnid  to  be  most  abun<1ant  here ; 
every  hundred  germs  furnishing,  on  an  average, 
ninety-one  against  five  bacteria  and  four  bacilli. 
The  inoculation  of  these,  however,  wa.s  with- 
out result. 

The  air  and  water  from  the  sewers  gave  in- 
teresting results.  A  cubic  metre  of  the  former 
furnislicd  from  800  to  900  microbes,  white  a 
litre  of  water  taken  at  the  point  witere  it  wan 
dischargcil  gave  80,000,000,  In  this  relation 
it  was  found  that  a  litre  of  water  condensed 
from  the  atmosphere  held  about  000,  a  litre  of 
rain-water  G4,000,  n  litre  of  the  Seine  at  Bercy 
4,800,000,  wliile,  after  the  river  had  traversed 
Paris,  a  litre  was  found  to  contain  12,800,000. 
From  this  it  can  be  understood  how  easily 
stagnant  water  of  a  sewer  can  initrefy,  and  how 
essential  it  is  that  there  should  tilways  be  a 
currerit  flowing  to  prevent  this.  In  tlie  air  of 
Bewers  it  is  the  bacteria  proper  which  abound, 
but  they  were  without  ctfect  when  inoculated 
ID  animals. 

In  the  oi-diuary  dust  of  houses  it  was  esti- 
mated, after  careful  weighing  and  cultivation, 
that  each  gram  contains  about  7*^0,000  spores. 
A  sullicient  number  of  analyses  of  the  soil  have 
not  been  made  as  yet,  but  lliose  ruade  give  an 
average  of  from  800,000  to  l,uOO,00<>  for  each 
gram  of  earth.  In  the  cleeper  layers  the  bacilli 
preponderate  over  all  other  form^*,  while  on  the 
surface  the  micrococci  arc  most  abundant. 

Antiseptic  substances  are  last  considered ; 
and  those  are  regarded  as  acting  in  two  ways, 
—  first  by  destroying  the  bacteria  already  in 
activity,  and,  secondly,  by  preventing  the  ger- 
mination of  spores. 

Of  such  substances,  oxygenated  water  (HjOi) 
was  found  to  be  the  most  i>owerful,  then  sola* 
tiun  of  corrosive  sublimate  and  nitrate  of  silver* 


After  these  come  a  long  list  of  less  eOicacious 
ont*6.  The  only  compounds  which  were  capa- 
ble of  destroying  germs  in  their  dry  state  by 
means  of  the  vapor  given  otf  were  bitjmiuet 
clilorine,  hydrochloric  and  hy[)onitric  acids. 

Such  is  a  hrief  summary  of  the  principal 
points  touched  upon  in  this  book.  It  is  not 
tpiite  so  clearly  and  concisely  written  as  might 
be  wished  ;  but  it  is  a  valualtle  contribution  to 
science,  and  must  serve  us  a  model  for  any  one 
who  undertakes  work  in  this  direction.  A  care* 
fuil  perusal  of  the  book  itself  is  certainly  to  be 
recommended  to  all  interested  in  the  subject. 


MINOR  BOOK   NOTICES, 

Ouflinrtt  of  chemhtry  for  Qtjrlcnlturai  coUetjes^  public 
ami  pritate  schools ^  find  initiridual  learners.  By 
X.  B.  Wkbstkr.  New  York,  Clark  j*  Maynard^ 
1883.    (Practical  science  series.)   8+ 144  p.    24*^ 

This  book  seems  somewhat  out  of  place  in 

a  practical  series,  inasmuch  as  it  consists  chiefly 
of  a  collection  of  definitions  and  brief  state- 
ments of  common  Aiet^. 

The  experimental  side  of  the  subject  is 
almost  wholly  nej^lectcd,  or,  at  bust,  is  passed 
over  with  brief  allusions.  To  the  student  who 
is  receiving  instruction  by  lectures,  the  work 
might  be  of  some  service  as  a  partial  relief  in 
taking  notes,  or  as  a  book  of  reference,  though 
it  is  too  limited  in  detail  to  be  of  general  use 
in  this  direction ;  but,  as  a  text*book  in  a 
systematic  course  of  instruction  in  elementary 
chemistry,  it  must  fall  short  of  the  author's 
intention. 


The  electric  liffht  in  our  homen.  By  RoHKllT  Ha>I- 
MONO.  New  York,  Worthington,  1884-  12  -f 
188  p.,  illuslr.     S"^. 

Tins  is  a  special  pleading  for  the  incandes- 
cent electric  light,  delivered  by  Mr.  Hammond 
in  the  towns  of  Kngland  as  he  travelled,  in 
the  hope  of  awakening  the  English  peo[*le  to  the 
fearful  condition  of  their  homes  at  present,  on 
account  of  the  harmful  etfects  of  the  products 
of  gas  consumption.  In  the  opening,  Mr. 
lliimmond  is  ver}*  careful  to  first  heat  his  audi- 
ence over  the  gas-burners,  then  drench  them 
with  the  eoudensed  steam,  and  finally  spriukle 
them  here  and  there  with  little  specks  of  soot. 
After  bringing  his  hearers  into  this  unpleasant 
condition,  a  bright,  clean,  and  cool  incandes- 
cent electric  light  is  held  before  their  eyes  till 
they  fully  appreciate  its  beauties,  A  short 
return  is  made  to  the  drenching  and  warming 
process  to  make  sure  of  any  laggards,  and  the 
conditions  of  success  of  an  electric-light  sys- 
tem are  explained.      The  story  is  well  told 
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throughout,  if  one  doos  not  object  to  the  fact, 
evident  on  ever}*  page,  that  the  author  has 
something  to  sell. 


Patents  on  inventions :  a  quarterly  patent-law  review. 
H.  CoNNKTT  and  A.  C.  Frazbr,  editors.  Vol. 
i.  New  York,  Burkt,  Frazer,  Sf  ConneU,  1884. 
12+214+ 12  p.     12^ 

This  is  a  collection  of  short  essays  on  points 
of  interest  to  inventors.     These  essays  are 


principally  written  by  the  members  of  the  firm 
of  Burke,  Frazer,  &  Connett,  patent  solicitors, 
in  the  intervals  which  their  practice  allowed. 
The  articles  are  generally  well  written  ;  but  to 
some  extent  the  smack  of  the  advertisement 
clings  to  them,  although  none  close  with  the 
advice  to  call  on  Messrs.  Burke,  Frazer,  & 
Co.,  for  a  solution  of  the  difficulties  discussed. 
Throughout,  the  beauties  of  patents  are  upheld, 
and  the  ignis  fat  uu8  of  a  valuable  patent  is 
made  as  alluring  as  possible. 


INTELLiaENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVBBNMBNT  OBQANIZATIONS. 

Oeolo^oal  wmj. 

Field-work  in  the  division  of  the  Pac(/!c.— In 
addition  to  the  office- work  of  this  division,  carried  on 
daring  the  winter  at  San  Francisco,  field-work  has 
also  been  prosecuted,  especially  since  the  Ist  of 
January.  During  February,  Mr.  George  F.  Becker, 
geologist  in  charge,  studied  tiie  surface-geology  of 
the  area  lying  between  Mount  St.  Helena  and  Knox- 
ville,  in  Napalland  Lake  counties,  Cal.,  — a  region 
that  had  previously  been  mapped  by  Mr.  Hoffmann, 
topographer,  and  in  which  Mr.  Turner  spent  some 
time,  especially  in  January  of  this  year.  The  mines 
of  this  district  have  been  made  the  especial  subject 
of  study  by  Mr.  Becker;  and  they  prove  to  be  of 
very  considerable  interest,  lying,  as  they  do,  between 
a  highly  metamorphic  area  and  one  of  unaltered 
sedimentary  roclcs,  which  is  also  marked  by  limited 
basaltic  eruptions.  The  structure  of  Mount  St. 
Helena  lias  also  been  partially  examined.  During 
January,  also,  Mr.  Hoffmann's  field-work  for  the  map 
of  the  New  Idria  district  was  completed  for  the  illus- 
tration of  Mr.  Becker's  monograph  on  the  (]nicksilver 
deposits. 

Map  of  Mount  Shasta, —  Mr,  Gilbert  Thompson 
has  just  completed  a  sketch-map,  on  a  large  scale,  of 
Mount  Shasta.  It  includes  about  seventeen  square 
miles,  and  shows  beautifully  the  glaciers  and  moraines 
of  the  mountain.  As  already  noted  in  Science,  Mr. 
Thompson  has  recognized  some  seven  glaciers  on  the 
upper  slopes  of  Shasta.  On  this  map  five  of  them 
are  named  as  follows:  the  *  Whitney '  glacier  is  on 
the  north-west  side,  lying  to  the  eastward  of  the 
volcanic  crater  (Shastina)  that  forms  so  prominent 
a  feature  of  the  north-west  spur  a«  seen  from  the 
valley  below.  It  extends  two  or  three  miles  from 
the  summit  toward  the  north-west,  with  a  width  in 
most  places  of  less  than  a  quarter  of  a  mile.  This 
is  the  glacier  seen  and  explored  in  1870  by  Mr. 
Clarence  King.  The  next  glacier,  as  one  proceeds 
eastward,  is  the  *Bulam*  (or  great)  glacier,  which 
extends  to  the  northward  or  north-westward  about 
a  mile  and  a  half.  It  is  nearly  a  half-mile  in  width, 
and  at  its  head  appears  to  be  connected  with  the 
'Hotlum'  (or  steep  rock)  glacier,  which  lies  next  to 


it  on  the  north-east  slope  of  the  mouDtaln.  The 
latter  is  broad,  being  almost  a  mile  across,  and 
reaching  only  about  a  mile  and  a  half  from  the  sum- 
mit. On  the  eastern  side  of  the  peak  is  the  Win-tiin 
glacier  (so  named  from  the  tribal  designation  of  the 
Indians  of  the  vicinity).  It  is  nearly  two  miles  long, 
with  an  average  width  of  about  half  a  mile.  On  the 
south-east  slope  is  the  Kon-wa-ki-ton  (or  Mud  Creek) 
glacier,  which,  until  Mr.  Thompson  described  it,  was 
unknown,  although  many  of  those  who  have  climbed 
the  peak  since  1854  must  have  passed  cloae  by  it.  It 
is  smaller  than  the  others,  having  a  length  of  only 
a  half-mile.  Its  width  is  about  a  quarter  of  a  mile. 
Mr.  Thompson  has  furnished  very  full  notes  of  these 
glaciers  to  Mr.  I.  C.  Russell,  by  whom  they  will  be 
published  in  the  reports  of  the  survey. 

On  another  map  being  prepared  by  Mr.  Thompson, 
Mount  Shasta  and  the  surrounding  country  are 
shown  on  a  smaller  scale  than  in  the  above-men- 
tioned map;  and  the  isolation  of  Mount  Shasta  is  well 
shown.  It  forms  no  part  of  any  mountain  range; 
and  the  highest  land  within  a  radius  of  forty-five  miles 
from  its  summit  is  Mount  Eddy,  which  is  fifteen 
miles  distant,  and  is  at  least  six  thousand  feet  lower. 

Ic€'banners.  — In  Tyndall's  *  Forms  of  water '  is  an 
illustration  representing  what  he  terms  *  cloud-ban- 
ners,' w^hich  are  formed  by  a  current  of  warm  air, 
charged  with  moisture,  passing  a  high  and  sharp 
mountain  point,  when,  meeting  with  a  colder  atmos- 
phere, it  is  condensed,  and  forms  a  visible  cloud,  the 
appearance  of  which  has  some  resemblance  to  a 
banner.  On  Oct.  18,  1882,  Mr.  Gilbert  Thompson 
ascended  Lassen's  'Butte'  (or  Peak),  in  Califoniia, 
which  has  an  altitude  of  10,500  feet  above  sea-level; 
and  on  Oct.  12,  1883,  he  made  the  ascent  of  Mount 
Shasta,  which  rises  to  the  altitude  of  14,511  feet,  some 
seventy  miles  farther  to  the  north-west.  On  the 
summits  of  these  peaks,  and  on  both  occasions  just 
after  a  stonn,  Mr.  Thompson  observed  what  he 
terms  *  ice-banners.'  The  iron  signal-post  on  Mount 
Shasta,  which  rises  sixteen  feet  above  the  summiti 
had  the  appearance  often  seen  in  trees,  posts,  etCf 
after  severe  snow-storms,  when  the  flying  snow  is  im- 
pacted against  them  by  the  wind,  except  that  in  fUs 
case  the  projection  was  just  reversed,  and  laj  f"^ 
the  wind.    On  the  signal-post  the  '  banner ' 


Apbil  as.  18M.) 


SCIENCE. 


523 


nearij  four  fe^t  at  ll»e  t^p»  becoming  narrower  towards 
the  base.     Mr  Tliutnpsun  has  also  observed  Ihesaine 

Etnofi  on  ^liarp  rocks  and  sticks.     Ice^banuers 
ieotly  fonued    from   the    vapor  of   parsing 


clouds;  *i»d  tLn  oliserver  favorably  situated  lal^t 
watch  iheif  fortriatfou  and  growth.  He  Ihinkj  thml 
possiblir  the  base  of  a  cloud-batiner  might  be  fumod 
to  be  2UI  ice*banuer. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


neriou  mxktj  of  dvil  engiziMn. 
April  16.  —  A  paper  was  read  by  Hamilton  Smith, 
jun.,  upon  the  temperature  of  water  at  various  depths 
in  hikes  and  oceans.  The  results  of  observaUona 
upon  bodies  of  water  in  California,  in  the  eastern 
states,  and  in  Swltserland,  were  coLtated,  and  also 
the  t4!mperatures  obtained  in  deep-sea  soundings;  all 
of  which  show  that  very  slight  Tariations  in  tempera^ 
tare  occur  at  great  depths,  and  alSD  that  gi-eat  varia- 
tions in  surfaoe-terapemture  affect  the  deeper  waters 
only  aft<?r  a  long  internal,  and  that  even  in  compara- 
tively shallow  reservoirs  there  is  great  uniformity  in 
temperature,  at  even  moderate  depths,  as  compared 
with  the  vanalions  in  its  surface. 

Bfookville  sodtty  of  ^Vml  hkutry,  ladiaDt. 
iprit  8,  —  A.  W,  Butler  presented  a  paper  upon 
some  explorations  among  the  ruins  of  San  Juan  Teo- 
tihuacan,  near  the  City  of  Mexico,  illustrated  by 
map*  of  that  region,  showing  its  topography.  He 
described  the  appearance  of  the  pyramids,  the  *  House 
of  tbe  sun,*  and  the  *  House  of  the  moon,'  and  gate 
the  results  of  his  investigations  of  the  manner  of  their 
construction,  and  the  exf-avations  near  them«  A  de- 
scription of  the  so-called  *  Mic«atl/  *Path  of  the 
dead/  and  Us  relation  to  the  *  House  of  the  moon,' 
were  given.  In  conclusion,  he  mentioned  a  large  sac- 
rificial stone  found  near  the  *  House  of  the  moon/ 
which  he  illustrated   by  drawings  of  the  front  and 

top' Edward  Huglies  read  a  short  paper  upon  the 

rata  of  Franklin  county. A.  W.  Butler  gave  a 

short  paper  on  the  tornado  of  March  25,  which  he  il- 
lustrated by  maps,  showing  its  course  through  the 
eastern  part  of  Frankliii  county  (Indiana),  and  the 
^ddimctiou  it  caused  at  Scipio,  ind. 

Twnf  boteaiiitl  cli^  lew  Tork. 
Aprils,  —  Mr.  Arthur  HolHck  read  a  paper  upon 
autumn  forms  of  the  genus  Viola.  While  engaged 
in  studying  llie  cleistogamous  flowers  of  V.  cncuUata 
and  V.  sn^ttata,  many  othrr  <rp^cies  were  hmught 
under  notice,  and  impor  r -nc*?*  reraarke<l  in 

leaf,  flower,  and  stem,  w  .i  aeem  to  have  been 

previously  reported.  V.  euealiata  and  V,  saglttau 
are  connected  by  every  conceivable  lnterme*liate  form 
I  of  leaf  variation  and  superficial  characteristics,  and 
V*  paltnata  also  connects  witli  the  fonner  by  titsen- 
sltjle  gradations.  V.  cucultata  and  iu  varieties  ar«, 
however,  distinguiBhable  from  eith*T  of  the  otheia 
mentioned  by  the  decumbent  habit  of  the  clelstog- 
,  amou*  flow^'rs.  In  V.  tagituta,  on  the  other  hand, 
irius  flowem  are  Invariahly  erect.  For 
as  difficult  to  know  whether  V.  palaiata 


was  allied  to  V.  eueutlata  or  V.  sagittata,  but  lh« 
app<?arancL»  of  the  intermediate  forms  points  to  the 
former  as  the  type.  The  three  species  of  white 
violets — viz,  V,  blanda,  V,  primulaefolia,  and 
V.  lanceolata  —  are  very  closely  allied,  intermediate 
fonns  between  the  latter  two  being  impossible  to  place 
accurately  with  either  species.  All  three  produce 
runners  or  stolons  late  in  the  season ;  but  in  V.  blanda 
these  runners  are  merely  roots,  being  almost  entirely 
under  the  surface  of  tbe  ground,  slender,  and  produ- 
cing few  or  no  leaves,  and  no  cleistogamous  flowers. 
The  flowers  grow  from,  or  close*  to,  the  main  root^ 
stock,  and  are  more  or  less  decumbent*  Y.  primu- 
laefolia has  the  longest  runners,  some  as  much  as 
twelve  inches  in  length.  They  are  comparatively 
stout,  run  along  the  surface  of  the  ground,  and  are 
mostly  leaf  and  (lower  bearing  throughout.  V.  lan- 
ceolata will  probably  have  to  be  referred  to  the  same 
species  as  the  latter.  An  important  point  to  be  noted 
is,  tliat  V.  primulaefolia  and  V.  lanceolnta  almost  in- 
variably grow  in  company  with  each  other,  while  V, 
blanda  generally  occurs  alone,  and  in  different  loca- 
tions from  the  other  two.  These  violets  have  tliree 
methods  of  propagation,  —  by  petalous  flowers  in  early 
spring,  by  apetalous  flowers  in  the  autumn,  and  hy 
runners  rooting  at  the  nodes  or  joints.  V.  oilorata 
produces  both  leafy  runners  and  cleistogamous  flow- 
ers; but  the  flowers  are  clustered  around  the  main 
stem,  instead  of  being  on  the  runners.  They  arr 
depressed  upon  short  peduncles,  and  are  sometimes 
almost  subterranean.  In  V.  canina,  var,  sylvestris, 
the  clelstogamus  flowers  have  peduncles  not  more 
than  two  inches  long,  generally  less,  while  the  others 
are  from  three  to  four  inches  in  lengtli.  Also,  white 
in  the  spring  flowers  only  one  starts  from  each  axil,  in 
the  autumn  form^  there  are  usually  two  or  more. 
V.  i^data  apparently  never  produces  cleistogamous 
flowers,  but  very  frequently  hlossoms  a  second  Ciioe 
In  the  autumn.    Specimens  were  collected  as  lafc  wm 

Nov.  5  in  full  bloom. A  committee  was  appc^atad 

to  prepare  resolutions  urging  the  necessity  of  legis- 
lative action  in  regard  to  the  preservatioD  of  ih^ 
Adirrmdack  forests. 

Oolondo  •eisBtlfis  locktj,  Dsavtr* 

Aftril  7.  — The  committee  on  arti^aian  wetls  ill  Use 

neighborhood  of  Denver  made  a  preliminary  npotU 

outlining  the  basin  within  which  the  known  lim 

might  be   obtained,  and  giving  calculatioisi  at  to 

the  amount  of    water  available. ^  Mr.  K.  Le^evw 

Foster  deicribed  a  possibly  new  mineral  fran  Ifexleo. 
having  approxlmaieljr  the  formula,  4  Ag»S  .  APhS. 
5  Bl|l»|,      It  occurs  as  a  nt assi re  ocoieQl  lo  a  yumm 
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lar  mass  of  quartz,  and  may  be  a  cosalite  with  about 

balf   its  Pb  replaced  by  Ag*. Mr.  A.   H.   Low 

described  a  new  modification  of  the  battery  method 
for  the  estimation  of  copper,  by  which  great  accuracy 
in  results  is  attained  in  from  one  to  two  hours. 
Substances  which  usually  inteafere  with  this  process 
are  either  quickly  removed,  or  their  presence  is  ren- 
dered harmless  by  orij^inal  methods.  A  full  descrip- 
tion of  the  process  will  soon  appear. 

Hamismatio  and  antiquarian  society,  Philadelphia. 
April  S.  —  Dr.  Brinton  spoke  of  some  recent  explo- 
rations made  by  him  in  the  Trenton  gravels,  in  search 
of  the  evidences  of  the  existence  of  the  palaeocystic 
m  in. Mr.  Scott  mentioned  the  fact  that  arrow- 
heads had  been  found  at  Otaheite,  apparently  of 
human  manufacture,  but  which,  upon  investigation, 
turned  out  to  be  made  by  the  action  of  the  sands  of 

the  seashore  under  the  influence  of  the  winds. 

Mr.  Barber  exhibited  a  copper  currency  used  by  the 
Haidah  Indians.  It  was  a  thin  plate  of  worked  cop- 
per in  the  shape  of  an  axe-head,  with  a  hole  at  each 
end,  and  some  remarkable  groovings.  Its  value  wus 
estimated  at  two  dollars.  They  range  in  size  from 
one  inch  to  two  feet. 


NOTES  AND  NEWS, 

The  following  is  a  complete  list  of  the  papers  read 
at  the  meeting  of  the  National  academy  of  sciences, 
April  15-18: —  G.  K.  Gilbert,  The  sufficiency  of  terres- 
trial rotation  to  deflect  river-courses:  T.  Sterry  Hunt, 
The  origin  of  crystalline  rocks:  Simon  Xewcomb,  On 
the  photographs  of  the  transit  of  Venus  taken  at  the 
Lick  observatory:  A.  E.  Verrill,  Zoological  rosults  of 
the  deep-sea  dredging  expedition  of  the  U.S.  fish-com- 
mission steamer  Albatross:  Ira  Remsen,  The  quanti- 
tative estimation  of  carbon  in  ordinary  i>liosphorus; 
Ileduction  of  halogen  derivatives  of  carbon  com- 
pounds: Elias  Loomis,  Reduction  of  barometric  ob- 
servations to  sea-level:  C.  S.  Peirce,  The  study  of 
comparative  biography:  C.  S.  Peirce  and  (by  invita- 
tion) J.  Jastrow,  VVhether  there  is  a  minimum  per- 
ceptible difference  of  sensation:  S.  P.  Langley,  The 
character  of  the  heat  radiated  from  the  soil:  J.  E. 
Uilgard,  On  the  depth  of  the  western  part  of  the  At- 
lantic Ocean  and  Gulf  of  Mexico,  with  an  exhibition 
of  a  relief  model;  On  the  relative  levels  of  the  west- 
ern part  of  the  Atlantic  Ocean  and  Gulf  of  Mexico 
with  respect  to  the  Gulf  Stream;  Account  of  some 
recent  pendulum  experiments  in  differont  parts  of  the 
world,  made  in  connection  with  the  U.  S.  coast  and 
geodetic  survey:  E.  D.  Cope,  On  the  structure  and 
affinities  of  Didymodus,  a  still  living  genus  of  sharks 
of  the  carboniferous  period;  On  the  North-American 
species  of  mastodon:  Theo.  Gill  and  (by  invitation) 
John  A.  Ryder,  The  characteristics  of  the  lyomer- 
ous  fishes;  On  the  classification  of  the  apodal  fishes: 
Theo.  Gill,  On  the  ichthyological  peculiarities  of  the 
bassalian  realm:  George  F.  Barker,  On  the  Fritts 
selenium  cell;  On  a  lantern  voltmeter:  George  J. 
Brush,  On  the  occurrence  of  mercury  in  native  silver 


from  Lake  Superior:  H.  A.  Rowland,  rrogresa  in 
making  a  new  photograph  of  the  spectrum :  B.  Silli- 
man,  On  the  existence  of  tin  ore  in  the  older  rocks 
of  the  Blue  Ridge:  II.  M.  Paul  (by  invitation).  The 
Krakatoa  atmospheric  waves,  and  the  question  of  a 
connection  between  barometric  pressure  and  atmos- 
pheric electricity:  John  S.  Billings,  Memorandum  on 
•composite  photographs  in  craniology:  A.  W.  Wright, 
Some  experiments  upon  the  spectra  of  oxygen :  Elli- 
ott Cones,  On  the  application  of  trinomial  nonien- 
clature  to  zoology:  E.  M.  Gallaudet  (by  invitation). 
Some  recent  results  of  the  oral  and  aural  teaching  of 
the  deaf,  under  the  combined  system:  F.  W.  Clarke, 
(by  invitation).  Jade  implements  from  Alaska:  Henry 
L.  Abbot,  Recent  progress  in  electrical  fuzes:  J.  S. 
Diller  (by  invitation).  The  volcanic  sand  which  fell 
at  Unalashka,  Oct.  20,  1883,  and  some  considerations 
concerning  its  composition.  The  following  biographi- 
cal notices  of  deceased  members  were  also  read :  of 
Gen.  G.  K.  Warren,  by  II.  L.  Abbot;  of  Professor 
Stephen  Alexander,  by  C.  A.  Young;  of  Dr.  J.  Law- 
rence Smith,  by  B.  Silliman;  and  of  Dr.  John  L. 
LeConte,  by  S.  II.  Scudder. 

—  Tornado  circular  xxi.,  just  issued  by  the  signal- 
service,  accompanies  a  second  series  of  preliminary 
tornado-charts,  showing  the  local  storms  of  March  II, 
in  their  relation  to  broad  cyclonic  circulation  of  the 
same  date.  Eight  tornado-tracks  are  mapped,  —  one 
in  southern  Illinois,  one  in  central  Kentucky,  the  rei't 
in  Mississippi  and  Alabama,  —  all  occurring  between 
two  and  seven  in  the  afternoon.  Their  attitude  with 
regard  to  the  centre  of  low  pressure  is  much  the  same 
as  was  shown  for  the  tornadoes  of  Feb.  19.  They 
are  from  seven  hundred  to  a  thousand  miles  south 
by  east  of  the  cyclone  centre,  within  the  area  of  warm 
southerly  winds,  and  just  east  of  the  area  of  cool 
north-westerly  winds;  the  two  being  separated  by 
strong  thermal  gradients.  There  were  five  persons 
killed  and  fifty  wounded  by  these  tornadoes.  The  loss? 
would  have  been  much  more  severe,  had  not  the 
people  secreted  themselves  in  cellars  and  *  dug-outs  ' 
on  the  approach  of  the  storms.  A  more  detailed 
study  is  promised  at  a  later  date. 

—  Dr.  G.  Stanley  Hall,  the  well-known  writer  and 
lecturer  on  philosophical  and  educational  subjects. 
has  been  appointed  professor  of  psychology  and  peda- 
gogics in  the  Johns  Hopkins  university.  Dr.  Hall  was 
graduated  at  Williams  college,  and  at  a  later  day  re- 
ceived tlie  degree  of  doctor  of  philosophy  from  Har- 
vard college,  and  afterward  prosecuted  his  studies  in 
Germany  under  Ludwig  and  Wundt.  Ilis  lectures 
have  been  sought  for  in  many  colleges,  and  his  co- 
operation in  educational  associations  has  been  highly 
prized.  He  has  written  for  the  Princeton  review, 
Mindf  The  nation,  and  other  periodicals;  and  many 
of  his  i>apers  were  collected  and  published  in  a  sepa- 
rate volume.  He  is  now  engaged  in  a  prolonged 
inquiry  respecting  the  education  of  young  children* 
from  which  imi>ortant  results  are  anticipated.  He 
is  a  man  of  unusual  aptitude  and  training;  and  his 
friends  believe  that  in  the  chair  to  which  he  is  no* 
appointed  he  will  exercise  a  strong  influence  for  p 
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liolh  in  promolin*^  the  slmly  of  ilie  mi  ml,  anJ  in  liic 
training  of  yoiin^  tuen  lo  hti  teachers  in  collejires  and 
IjigU  &cIk«)1s.  lie  has  also  been  deeply  eiii^iigetl  in 
psycho- physic  reaearctiea*  soon  lo  ht^  pnbiisUeiJ.  Con- 
venient rooms  ami  suitAblt)  apparatus  for  this  work 
have  been  provided  by  the  university. 

—  Dr,  William  U.  Welch,  a  graduat*^  In  arts  nt  Yale 
4'ollege»  and  in  medicine  of  the  College  of  physielans 

^»nd  surgeons  in  New  York,  has  been  appointed  pro- 
of of  pathology  in  the  medirat  faculty  of  the  Johns 
Bopkiiia  univeraity.  Dr.  Welch  i»  now  pathologist 
to  the  BeHevii©  aiedical  college  in  New  York,  He 
has  given  evidence  of  his  ability  as  an  independent 
investigator  and  asaf^kilful  teHt'lter;  and,  in  connect 
tinii  with  the  Johmt  Hopkins  hospital  iind  univor«ity, 
he  will  have  an  excellent  opportunity  to  advance  the 
science  to  which  he  b  devoted. 

—  Among  recent  contributions  to  invertebrate  palc- 
ontology^  we  note  Bulletin  No,  2  nf  the  Illinois  state 
museum  of  natural  history  at  Springtield,  in  which 

wo  new  species  of  Crustacea^  fifty-one  of  Molhisca, 
liid  three  of  Crinoideafrom  the  carboniferous  forma- 
tion, are  described  by  Prof.  A.  H.  Worthen.  Should 
the  publication  of  a  supplementary  volume  of  the  re* 
ports  of  the  geological  survey  of  iiie  state  be  anthor- 
i/.ed  by  the  legislature,  the  species  now  described  will 
lie  fully  illustrated.  Meanwhile  the  typical  speci- 
mens have  been  placed  on  exhibition  in  the  state 
museum. 

—  A  notice  of  some  new  species  of  primordial  fos- 
«iU  in  the  collertlon  nf  the  American  museum  of 
natural  history,  New  York,  with  remarks  on  species 
previously  known,  by  Mr,  R,  P.  WhitSeld,  appears 
in  Bulletin  No.  5  of  the  museum.    These  organisms 

«  chiefly  Brachiopoda  and  Crustacea,  and  are  lUus- 
rated  by  two  excellent  plates, 

—  The  recent  geological  work  of  the  New  Jersey 
iur%ey  has  been  chiefly  in  connection  with  the  creta^ 
eeous  formations^  the  artesian  wells  that  they  feed 
along  the  coasts  nnd  the  crystalline  rtHjks  and  their 
iron  ores.  The  flowing  well  at  Ocean  Grove  now 
yields  a  dally  supply  of  sixty  thousand  gallons  of 
sparkling,  pure  water,  from  a  depth  of  about  four 
hundred  feet,  or  within  twenty  feet  of  the  estimate, 
based  on  dip  of  strata^  given  by  the  survey  in  1S82. 
A  second  succe^iiful  well  has  been  lately  bored  In  the 
same  place.  The  drainage  of  the  Great  meadows,  in 
Warren  county,  a  work  recommended  by  the  survey, 

[>ntinue«  to  show  Its  efliciency:  ordinary  rains  are 
»ickiy  carried  off;  the  autumnal  and  miasmatir  dis- 
eases, formerly  lo  nmch  dreaded  in  its  neighbor- 
hood, have  disappeared;  and  tbe  waste  swamp-bind, 
whenner  brovtght  into  cultivation,  shows  a  decided 
superiorily  over  the  surrounding  high  grounds  Evi- 
detice  is  given  to  show  the  Lnlrusive  origin  of  the 
irtaaslc  trap  sheetsof  the  Watchung  (Newark)  Moun- 
Jus;  and  their  crescentlc  outline  in  said  to  be  **DUch 
I  would  be  espected  from  a  vertical  force  pressing 
'•gainst  an  inclined  stratum  of  rock."  Professor  New- 
Ijerry  has  nearly  completed  his  monograph  on  tlie 
triaJMvic  5*he>,  and  Professor  Whitfleld  is  at  work  on 
thtj  invvrlcbrate  fos*Hs  of  the  New  Jersey  eretace«jui. 


—  The  annual  report  of  the  geological  survey  of 
New  Jersey,  by  Professor  George  II.  Cook,  was  re- 
cently published,  and  shows  the  same  careful  and  suc- 
cessful administration  of  the  survey  that  has  been 
eharacteristtc  of  it  for  several  years  past.  In  spile  of 
the  very  limited  cost,  —  '*  the  expenses  of  the  sun'ey 
are  kept  strictly  within  the  annual  approyjriatlon  of 
$8,0t)0."  —  valuable  and  effective  work  is  steadily  ac- 
complished, The  most  considerable  undertaking  at 
present  Is  the  tc»pographic.al  survey  uf  the  state,  in 
charge  of  Mn  C.  C.  Vermeule.  The  primary  stations, 
shown  in  the  accompanying  figure  by  a  small  triangle, 
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are  provided  hy  the  U«  S*  coast-stirvey,  and  are  now 
nearly  completed.  The  plan  of  final  publication  of 
the  state  map  In  seventeen  sheets  is  also  shown. 
Tliey  will  be  on  a  scale  of  one  inch  to  a  mik%  with 
contours  every  twenty  feet  in  the  hilly  districts  of  the 
north^and  every  ten  feet  in  the  smoother  country 
farther  south.  Tlu*  surveys  over  the  roughest  and 
most  difficult  part  of  the  state  are  now  finished;  and, 
although  half  the  total  area  is  not  yet  covered,  it  is 
hhU\  that  more  than  half  the  labor  is  done.  The 
state's  area  is  estimated  to  l>e  7|57l5  square  uilles.  Of 
this,  l,tt6  square  miles  were  fiurveyed  last  year,  giv- 
ing a  total  of  2,8i>0.  1,80:)  square  miles  have  been 
mapped,  and  1,091  engraved,  Wlien  cotnpieted,  there 
will  he  prepared,  also,  a  general  map,  on  a  scale  of 
five  inches  to  a  mile,  of  the  whole  ^tate.  This  will 
hv  printed  on  a  sheet   twenty-four  by   thirty-four 
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inches,  uniform  with  the  seventeen  others;  and  New 
Jersey  will  then  have,  beyond  comparison,  the  finest 
map  of  any  state  in  the  country. 

—  Reports  from  Mount  Hamilton,  California,  say 
that  this  has  been  the  most  stormy  winter  known 
since  observations  were  begun  at  the  iiick  observa- 
tory. The  bad  weather  did  not  begin  till  so  late  in 
January  that  a  drought  in  California  was  feared ;  but 
there  have  been  forty  inches  of  rain  and  melted  snow 
up  to  April  4,  and  at  that  date  the  mountain  was 
covered  with  two  feet  of  snow.  The  anemometer 
cups  were  blown  away,  with  the  wind-gauge  indicat- 
ing sixty-five  miles  per  hour.  The  lowest  tempera- 
ture was  -{- 12^ ;  and  at  this  temperature  outside,  water 
did  not  freeze  within  the  uncompleted  buildings. 

—  A  communication  from  A.  W.  Howitt  of  Gipps- 
land,  Victoria,  states  that  he  is  engaged  in  pre- 
paring an  account  of  the  ceremonies  practised  by 
the  Australian  aborigines  in  the  initiation  of  their 
youths  to  the  privilege  of  manhood.  He  has  recently 
had  an  opportunity  of  witnessing  some  of  these  cere- 
monies, never  before  practised  in  the  presence  of 
white  men. 

—  Mr.  J.  Park  Harrison  writes  to  the  editor  of 
The  academy  concerning  Saxon  sun-dials,  as  follows: 
**  The  extreme  rarity  of  Saxon  sun-dials,  or,  perhap^, 
the  paucity  of  dials  that  have  been  recognized  as 
such,  will  render  the  discovery  of  an  example  in 
Daglingworth  church,  near  Cirencester,  of  some  in- 
terest to  antiquaries.  In  this  case  there  can  be  no 
doubt  that  the  dial  is  coeval  with  the  church,  which 
has  been  pronounced  by  several  of  our  best  authori- 
ties to  be  Saxon.  As  in  other  equally  early  examples, 
the  five  principal  hours  are  marked  on  the  stone,  and 
the  dial  is  placed  over  the  south  doorway.  At  Dag- 
lingworth it  has  been  well  protected  by  a  porch  of 
somewhat  later  date.  I  hope  that  this  notice  may 
lead  to  a  careful  examination  of  the  walls  of  other 
early  churches." 

—  Jean  Baptiste  Dumas,  the  eminent  French 
chemist,  and  leader  of  the  French  academy,  died 
April  11,  at  the  age  of  eighty- four.  He  was  born 
at  Alais,  Gard.  His  early  scientific  education  was  in 
the  study  of  pharmacy  in  his  native  village,  and,  later, 
in  Geneva.  At  the  age  of  twenty-one  he  found  his 
way  to  Paris,  whore  he  continued  to  be  prominent 
till  the  last  year  of  his  life. 

—  A  paper  on  the  structure  and  formation  of  coal, 
reatl  by  Mr.  E.  Wethered  before  the  Geological  so- 
ciety of  L(mdon,  March  5,  is  an  attempt  to  show,  1°, 
that  some  coals  are  made  up  of  spores,  while  others 
contain  few  or  no  spores,  these  variations  often  oc- 
curring in  the  different  layers  of  the  same  seam  or 
bed ;  2°,  that  the  so-called  bituminous  coals  arc  large- 
ly made  up  of  a  brown  amorphous  substance,  or 
bitumen,  to  the  formation  of  which  wood-tissue  cer- 
tainly contributed  much  more  than  spores.  In  an 
appendix  to  this  paper,  by  Professor  Uarker,  he  re- 
fers the  spores  found  in  the  coals  to  the  modern 
genus  Isoiites,  and  suggests  for  them  the  generic  title 
Isoetoides.  In  the  discussion,  Mr.  Carruthers  dis- 
sented from  the  view  that  the  coal-spores  are  related 


to  Isoetes,  or  any  other  form  of  submerged  vcgeta^ 
tion,  believing  them  to  belong  to  Sigillaria  and  Lepi- 
dodendron.  Professor  Dawkins  agreed  with  Mr. 
Carruthers,  and  also  followed  Professor  Huxley  in 
holding  that  the  resinous  or  bitaminous  portion  of 
coal  is  chiefly  due  to  the  spores,  and  cannot  be  de- 
rived from  woody  tissue  by  ordinary  process  of  decay. 
Similar  views  were  expressed  by  Mr.  Newton,  Prof.  T. 
Rupert  Jones,  and  Mr.  Bauerman. 

—  Tlie  members  of  the  Scientific  society  of  h^- 
ana  university  are  giving  special  attention  to  t&l 
local  vertebrate  fauna,  and  to  the  fishes  recently 
collected  at  Havana  and  Key  West,  which  are  in  the 
museum  of  the  university. 

—  The  Engineer  for  March  21  states  that  Caille- 
tet,  so  well  known  in  connection  witli  the  liquefac- 
tion of  gases,  has  constructed  an  apparatus  for  the 
continuous  production  of  intense  cold,  which  con- 
sists of  a  closed  steel  cylinder  containing  a  coil  of 
copper  pipe  which  projects  from  each  end  of  the 
cylinder.     Two  cJIpj^er  tubes  are  also  screwed  into 
the  cylinder;  and  one*^f  these  communicates  with 
the  mercurial  piston-pum^lready  used  by  Cailletet, 
while  the  other  receives  tha^ylej^^iich  has  been 
compressed  by  the  pump,  ancnd^Wfcniethyi  chlo- 
rate.     By  this  arrangement  he  formJhiiUcuit  in 
which  the  same  quantity  of  ethylene 
evaporated  in  the  copper  coil,  producing  int 
and  then  compressed  again  by  the  pump  bein^ 
ficiently  cooled  with  methyl  chloride,  and  road 
evaporation  again.    This  process  goes  on  as  long  as 
the  sucking  and  compressing  pumps  are  working. 

—  The  report  of  the  English  secretary  of  legation 
at  Rome,  concerning  the  new  national  library  there, 
is  given  at  length  in  the  Journal  of  the  Socitty  of 
arts  for  March  21.  The  Italian  government  has  taken 
over  from  the  Jesuits  the  celebrated  Collegio  roniano 
and  its  observatory.  Various  scientific  societies 
have  their  rooms  on  the  ground-floor.  The  lirsl  and 
second  floors  contain  the  ancient  library,  fornnTly  in 
two  divisions,  one  accessible  only  to  the  priests.  A 
new  hall  has  been  built  capable  of  containing  2,400 
volumes,  and  a  reading-room  capable  of  holding  two 
hundred  perscms.  With  the  addition  of  the  cele- 
brated Casanatense,  the  richest  ancient  public  library 
in  Rome,  the  Victor  Immanuel  institute  has  spac<;  for 
1,000,000  works.  It  seems  as  if  the  monks  had  made 
no  additions  to  the  library  fur  nearly  a  century,  and 
the  first  thing  to  which  the  resources  of  the  library 
had  to  be  applied  was  the  purchase  of  modern  clas- 
sics, Shakspeare,  Goethe,  etc.:  the  collections  Didot, 
Hachette,  and  Brockhaus  have  been  purohjised. 
From  November,  1881,  to  November,  ]s82,  lliere 
were  4,504  scientific  works  bought,  while  the  govern- 
ment ofllo.ials  sent  in  10,186  pamphlet. s  and  other 
documents.  The  library  is  open  from  nine  o'cloek 
until  three,  and  in  winter  it  is  open  in  the  even- 
ing from  seven  o'clock  until  ten. 

—  Dr.  A.  B.  Griffiths,  who  has  for  some  time  been 
devoting  his  time  to  the  study  of  the  origin  of  petro- 
leum, and  advocates  the  organic  view,  writes  to  the 
Chemical  neics  that  he  has  found  phenol  in  the  stem. 
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feayes,  and  cones  of  Pinirs  aylvpslHs,  —  a  discovery 
which  he  thus  connects  with  the  resultd  of  his  inves- 
ti|:adons  oil  iht<  dom  of  the  carbon  If  erouB  period: 
"Taking  into  consideration  the  fact  that  solid  pjiraf- 
fine  Is  found  in  petroleum  and  is  aIso  found  in  coal, 
and  frtim  my  own  work»  ihut  phenoi  exists  in  Pinus 
Eiylvestris  and  has  been  found  by  others  in  coal  whicli 
is  produced  by  the  decomposition  of  a  flora  cott* 
laining  numerous  gigantic  eoniferae  allied  to  Pinus, 
and  that  petroleum  contains  phenol,  and  each  (i,e., 
petroleum  and  coal)  contains  a  number  of  hydro- 
carbons common  ^)  both,  I  am  inclined  to  thinlc  that 
the  balance  of  evidence  is  in  favor  of  the  hypothesis 
(hat  petroleum  has  been  produced  in  nature  from  a 
vegetable  source  Jn  the 'interior  of  the  globe*  Of 
course,  there  can  be  no  practical  or  direct  evidence 
as  to  the  orijjin  of  petroleum  :  therefore  *  theories  arft 
the  only  llghls  with  which  we  can  peuutraie  the 
obvourity  of  the  unlvnown,  and  they  are  to  be  valueil 
just  u  far  as  tiiey  illuminate  our  path/  In  con- 
clusion, I  think  that  thl^  i*  a  connecting-link  between 
the  old  pine  and  fir  forests  of  liy-gone  ages,  nud  lite 
origin  of  |i^troleum  in  nature.'* 

—  The  new  English  dictionary  of  the  Philological 
society,  edited  by  Dr.   Murray,  and  pronounced  by 
Mr.  Fnrnivall  to  be  the  beat  dictionary  of  any  Ian- 
gunge,  has  only  reached  the  word  ant,  and  nobody 
[' knows  when  the  end  of  the  alphabet  will  come;  but 
part  L  «i%*e8  a  cleur  indication  of  the  plan  on  which 
the  work  is  to  proceed,  and  sliows  tliat  scholars  in 
All  departments,  and  not  philologists  alone,  are  to 
l>e  benefited  by  its  publication.    Indeed,  the  construc- 
tion  of  this   dictionary  ha?*  been   governed    by  the 
Scientific  nu*ihod.    Tiie  autliors  began  by  observing 
id  collecting  facts,  then  proceeded  to  classify  them, 
id  then  to  ascertain  what  was  taught  by  the  fact^. 
ree  and   a  half  million   citations  were  made  by 
liirteen  hundred  readers.     Among  the  collalKDratora 
ere  many  Americans,  led  by  Prof.  F.   A.   March. 
;ev.  Dr.  Plerson  of  Iowa  sent  sixty  thousand  quota* 
ions.     From  such  resources,  added  to  those  already 
t  command  in  Kichardson,  and  other  genernl  die- 
Eiaries,  and  in  the  special  glossaries  of  the  Bible, 
ksfieare.  Mi] ton,  Pope,  etc.,  it  has  been  jmssible 
determine  I  lie  history  of  almost  every  word.     It  is 
Gurious  to  observe   liow  sometimes  the  coui-se  has 
l.jcen  upward  fn>m  the  language  of  common  life  to 
^hat  of  abstract  phllosot>hy;  at  other  times  the  word 
^oe»   down   in    respeclability   like  a  drunkard,  and 
i.  H'comcs  positively  vulgar.    Indeed,  the  difFerentlaiion 
Of  words  resembles  the  development  of  living  beings: 
^roTu  very  fcimpic  germs,  very  complex  organisms  are 
•aYnlved.     The  *  furni*hl9tory'  of  a  word  is  what  the 
editor  calls  its  morphoh^gy,  and  includes  a  discussion 
■Tjf  the  iJcHvtttlon,  phonetic  changes,  corruption,  obso- 
fcescence,  pRvlval,  etc. 

In  or\ler  to  whet  the  appetite  of  those  readers  of 
Science  who  may  not  have  had  an  opportunity  to 
^itaminc  this  masterly  introduction,  we  shall  cull  a 
^ew  examples,  takt»n  alrno!*t  at  random,  of  the  mode 
treatment  which  Vv*  Murray  and  hie  coadjutors 
tve  followed.    Almost  every  prige  will  give  us  intor- 


know  that  *al^bra*  is  an  Arabic  term  will  be  sur- 
prised to  find,  that,  so  far  as  can  be  ascertained,  it  came 
into  English  use  first  (as  early  as  1541 )  in  the  sense  of 
re-integrating  broken  bones,  so  that  an  algebraist  or 
algebribta  was  *a  bune-setter,*  and  ten  years  later  (in 
1551),  in  the  sense  of  the  science  of  *  redintegration  * 
or  equation,  the  mathematical  sense  which  alone  re- 
mains current.  The  historical  use  of  another  Arabic 
word, 'alcohol,'  i&  likewise  interesting.  Its  first  re- 
corded appearance  in  English  is  in  15-13,  when  it 
meant  any  fine  impalpable  powder  produced  by  sub* 
limation,  as  alcohol  of  sulphur;  and  hence  It  was 
applied  to  fluids,  an  essence  or  spirit  obtained  by  dis- 
tillation, as  alcohol  of  wine,  aud  so  ultimately  to  an 
extensive  class  of  compounds  of  the  same  type  as 
spirit  of  wine,  some  of  which,  far  from  being  volatile^ 
are  not  even  liquid.  The  very  convenient  scientific 
group  of  'actinic  *  words  appears  to  have  been  intro- 
duced by  Sir  J.  Ilerschel,  who  invented  an  instiu* 
ment,  whiclj  he  called  an  aclinomeler,  for  measuring 
the  intensity  of  the  sun*s  heating-rays,  described  by 
him  in  1825.  More  than  a  score  of  words  ©tymologi- 
eaJly  related  to  this  are  now  in  sciejUific  use.  By 
and  by  wo  may  expect  a  like  nmltiplicaliou  from 
'bolometer,*  which  Professor  Langley  has  set  in  mo- 
tion. *  Agnostic  'is  traced  to  a  suggestion  of  Huxley^» 
at  a  meeting  of  the  Metaphysical  society  of  London 
in  lS<i9,  and  he  had  in  mind  the  all ar  referred  to  by 
St.  Paul  us  erected  *to  the  unknown  Goil/  The  first 
use  of  llie  term  in  print  may  be  found  in  the  Sptcia' 
tor  for  Jan.  ilD.  !87U.  'Agnosticism*  followed  natu- 
rally a  few  mouths  later,  *■  Ant  ^  and  *  emmet*  have  a 
common  ancestry  in  the  West  Saxon  aemete.  In  one 
form  or  another,  they  have  been  known  to  our  lan- 
guage since  the  year  1000,  *  Aluminium  *  first  came 
into  use  in  the  form  'alumium/  which  Sir  Hum- 
j>hry  Davy  employed  in  1808.  Four  years  later  he 
spoke  of  *  aluminum,'  not  yet  obtained  in  a  perfectly 
free  slate ;  and  very  quickly  the  Quarterly  reckw  sub- 
stituted *  aluminium  ^  for  its  less  classical  predecessor, 
and  this  is  the  form  now  commonly  adopted.  Tbt» 
biography  of  '  academy '  is  of  interest.  Caxton  used 
the  form  *ttchadomye'  in  14T4,  referring  to  Plato*8 
dwelling;  but  it  was  almost  a  cejitury  later  (1549, 
1588)  when  it  began  to  be  u^ed  as  tlie  name  of  a 
modern  seat  of  learning.  Perhaps  it  came  to  Eng- 
land from  Geneva,  where  a  protest  ant  foundation 
took  the  name  of  an  '  academy/  to  be  distinguished 
from  the  ecclo8Ja5.iical  *  university,*  Toward  the  end 
of  the  seventeenth  century  the  I^iyal  academy  of 
sciences  in  Paris  was  talked  about  in  I^ondon;  aud 
in  l*l(\9  fiu  academy  of  tine  arts,  that  which  is  now  iu 
Lottdon  (he  Acatlemy,  was  founded.  The  AmeHcan 
use  of  *  aciidi-mii^ar  as  applying  to  an  undergnuluaie 
cl»s»icai  college,  in  distiiictiuii  from  a  scientific  or 
prufessionai  school,  does  not  appear  to  have  been 
not«d. 

—  Alabama  may  now  be  said  to  have  a  state  weather 
service.  As  now  organized,  tlicrc  is  a  corps  of  tw^nly- 
iwo  observers  working  unrler  the  patronage  of  the 
stale  eotnmfssloner  of  agriculture,  no  appropriation 
having  ai  yet  been  made  by  the  legt^l;ll^re.     The 
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jun.,  of  Aubiim,  and  now  issues  a  monthly  bulletin. 
It  i:«  hoped,  that,  during  the  next  session  of  the  legis- 
lature, the  service  may  be  placed  on  a  permanent 
footing. 

—  The  MassachusetB'  charitable  mechanic  associa- 
tion announces  its  fifteenth  eihibition  to  open  in 
Sf  pteraber,  18S4,  and  to  continue  for  not  longer  than 
ten  weeks. 

—  Professor  Angelo  lleilprin  beqran  a  course  of 
fifteen  lectures  on  geology,  before  tlie  Teachers'  in- 
stitute of  Philadelphia,  in  the  hall  of  the  Academy 
•>f  natural  sciences,  Wednesday.  April  2:3. 

—  The  Ottawa  field-naturalists*  club,  which  for  five 
y*-ars  has  been  engaged  in  developing  the  natural  his- 
tory of  that  district,  has  issued  a  circular  calling  at- 
tention to  its  success  in  the  past,  aud  urging  its 
members  and  others  to  still  greater  exertions.  Tlie 
excursions  the  coming  season  are  expected  to  be  of 
«;special  interest,  and  through  them  it  is  hoped  that 
many  may  be  enticed  to  help  in  the  scientific  work. 
Ob^rvations  of  the  migrations  of  binls  are  especial- 
ly called  for. 

—  What  a  blow  it  would  be  to  the  scientific  farmer, 
if  it  should  be  proved  that  the  Ohio  floods  are  due  to 
some  extent  to  the  large  amount  of  drainage-pipe 
and  ditches  which  have  been  introduced  of  late  years! 
A  writer  in  the  yew-York  herald  urges  the  farmers  to 
turn  their  backs  on  the  drain-tile  dealer,  and  devote 
their  energies  to  deep  ploughing,  that  the  rain  may 
the  better  be  absorbed. 

—  The  ^flMionanf  herald  for  March  prints  the  fol- 
lowing account  from  Mr.  Gulick,  one  of  it^  mission- 
aries in  Japan : — 

Xo  matter  how  cold  it  is.  shoes  are  not  allowed  in 
the  clean,  matted  ro^ims  of  any  Japanese  hotel  or 
•Iwelling.  Slippers  are  permitted  as  a  concession  to 
the  foreiirncr.  After  making  your  prnstration.-*  to 
your  callers,  the  proper  position  for  yourself  and  all 
your  company  is  to  sit  in  a  circle  about  the  brazier, 
while  tea  and  cakes  or  candies  are  passed  around. 
After  the  tea  the  inevitable  pipe,  each  individual 
carrying  his  own.  is  pro<luced.  A  little  pinch  of  dry 
tine-cut,  half  the  size  of  a  i>ea.  is  pressed  into  the  mi- 
croscopic bowl :  the  gentleman  bends  forward  on  his 
knee  with  the  long  pii>e-slem  in  his  mouth,  touches 
the  pipe  to  a  live  coal,  gives  a  suck,  bloats  his  cheeks 
for  a  moment  with  the  warm  smoke,  and  then  expels 
it  in  two  streams  from  his  nostrils;  a  second  whifiF, 
then  with  a  sharp  rap  of  the  pipe  on  the  side  of  the 
brazier,  or  of  a  box  for  the  jiurpose,  the  ashes  are  ex- 
pelled, and  he  is  ready  to  reiK?at  the  dose,  or,  with  an 
air  of  satisfaction,  tucks  his  pipe  back  into  his  belt. 
Each  member  of  the  circle  is  likely  to  repeat  this 
operation  from  five  to  fifteen  times  in  an  hour;  and 
you,  the  one  abstainer,  have  the  full  benefit. 

This  is  but  one  of  the  discomforts.  The  polite 
manner  of  sitting  —  the  only  manner  admissible  in 
refined  society  —  is  another  and  very  great  one.  Your 
caller  is  announced.  He  drops  on  his  hands  and 
knees,  and  touches  his  forehead  to  the  mat :  you  do 
the  same.     Perhaps  a  second  bow,  and  you  ask  him 


to  l>e  seated:  modestly  he  subsides  at  a  little  dis- 
tance to  the  rear.  You  urge  him  to  come  up  to  the 
brazier  and  wann  his  hands:  he  declines.  Tou 
urge  him  again,  and  he  crawls  forward.  Tou  are 
seated;  all  are  seated.  Your  instep  and  the  top  of 
your  stockinged  or  slipf»ered  feet  pre>sthe  floor,  while 
you  sit  back  full  weight  upon  your  heels  and  the  up- 
turned soles  of  your  feet,  with  your  knees  straight 
before  you.  Y'^ou,  or  your  travelling-companion,  pass 
the  tea  and  cake.  Y'ou  exchange  a  few  words  with 
your  caller,  perhaps  spread  the  palms  of  your  cold 
hands  over  the  few  red  coals,  and  try  to  lf»ok  serene 
and  composed.  If  you  are  an  average  foreigner,  and 
not  of  the  loose-jointed  kind,  about  five  minutes  in 
this  position  is  all  you  can  endure,  and  you  are  ready 
to  exclaim,  '  Who  shall  deliver  me  from  bondage  to 
Japanese  etiquette?*  Your  a^ony  betrays  itself  in 
your  face,  and  one  of  your  polite  visitors  l>egs  3'ou  to 
uiiliend  and  stretch  out  your  feet.  Thankful  enough, 
you  relieve  your  aching  ankles  and  knees  by  assuming 
the  attitude  of  the  Turk,  or  the  Hawaiian,  on  the 
mats.  Occasionally  the  hotel-keeper,  or  your  host, 
knowing  the  weakness  of  the  foreigner,  oflfers  you  a 
chair.  But  as  vain  is  the  efifort  of  the  man  in  a  chair 
to  be  sociable  with  those  on  the  mats  as  for  a  man  on 
horseback  to  identify  himself  with  a  company  of  foot- 
passengers.  Half  an  hour  of  enforced  endurance  of 
the  standard  polite  position  will  render  the  ripe  for- 
eigner as  lame  as  a  foundered  horse.  The  on<re  flexi- 
ble knee-joint  refuses  duty.  But  then,  the  Japanese 
are  the  most  polite  people  in  the  world,  and  they  will 
pardon  any  attitude  in  one  whom  they  know  and  re- 
spect. 

—  We  learn  from  Saiure  that  a  London  Times  cor- 
respondent writes  from  Iceland  that  reports  of  a  toI- 
canic  eruption  in  the  interior  were  current  last  year, 
and  were  founded  on  peculiar  appearances  of  the 
sky,  and  especially  on  the  observation  from  some  of 
the  remote  inland  farms  of  columns  of  smoke  or 
vapor  rising  in  the  far  distance.  Nothing  definite 
ha*,  however,  been  ascertained  as  to  these  phenomena. 
An  unusually  large  number  of  scientific  men,  — geol- 
ogist<*.  botanists,  and  philologists.  —  chiefly  German 
and  Swedish,  visited  Iceland  last  summer,  and  in- 
vestigated its  structure,  flora,  and  language:  and  at 
present  Professor  Sophus  Tromholt,  well  known  in 
scientific  circles  by  his  researches  as  to  the  aurora 
t>orea]is,  is  pursuing  these  investigations  there,  and 
intends  to  remain  all  the  winter,  as,  from  the  clear- 
ness of  the  atmosphere  and  the  frequency  and  bril- 
liancy of  the  aurora,  Iceland  is  exceedingly  well  suite<1 
for  his  observations. 

—  Some  figures  relative  to  the  effect  of  different 
forms  of  artificial  illumination  on  health  have  re- 
cently been  published  in  the  English  Science  monthly, 
A  tallow  candle  is  far  the  most  unhe.aUliy  agent, 
and  the  electric  light  the  best.  The  heat  produced 
by  the  incan<le^cent  lamp  is  only  about  one-thirtieth 
of  that  produced  by  the  tallow  candle,  while  tbei«  is 
no  carbonic  acid  or  water  produced  at  all.  It  is  laid, 
one  gas-jet  in  a  room  vitiates  the  air  as  much  as  sir 
human  beings  in  a  room. 
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COMMENT  AND  CRITICISM. 

Aix  friends  of  ecienco  and  leaming  must 
earnestly  hope  that  tho  diflleulties  between  tlie 
board  of  tnHimgern  of  the  Winchester  obser- 
vatory of  Yale  college,  and  the  observatory 
committee  of  Ihe  <x>rporatiou,  will  be  settled 
'  without  injury'  to  the  institution.  The  organi- 
zation of  tho  obser\'atory  seems  to  be  fionie* 
what  complex.  The  cor[>oration  of  tJie  college, 
in  whose  hands  the  uii[)rcnic  power  is  placed t 
finding  itself  unable  to  immediately  organize 
the  establishment^  a|»tK)inted  a  board  (»f  man- 
agers, among  whom  were  included  Professors 
Lyman,  Newton,  and  Loorois,  to  advise  and 
recommend  measures,  and  to  execute  such 
plans  as  should  be  approved  by  the  corpora- 
tion. Under  this  autluirity,  Professor  Newton 
was  made  director  before  the  fiinds  were  suf- 
ficient to  justify  the  completion  of  the  organi- 
zation.  The  horologietd  and  thermometric 
bureaus  were  estaltltshed  before  any  appliauces 
for  astronomical  work  were  completed.  In 
the  mean  time,  a  heliometer  of  the  first  class, 
indeed  the  largest  and  finest  ever  made,  has 
been  procured,  and  an'angements  made  for  its 
i]«tt  by  a  akilAd  astronomer. 


Tlie  present  difficulty  seems  to  have  grown 
out  of  the  peculiar  position  of  the  two  bureaus 
above  mentioned,  which  gave  rise  to  a  diver- 
gence of  views  on  the  subject  of  their  rela- 
tions to  the  rest  of  the  establishment.  These 
bureaus  have  done  excellent  work  iu  testing 
thermometors  and  time-pieces,  and  in  calling 
public  attention  to  the  lack  of  precision  in 
obser^'ations  of  temperature,  owing  to  defects 
in  thermoraelers,  NotwiHislanding  their  pub- 
lic otilily,  the  l»oard  of  managers  seem  to  have 
ooDftidered  the  proprfcty  of  their  permanent 
snppoct  from  a  f\md  designed  for  scientifio 
r^eareb  as  open  to  question,  wfiile  tlie  cur- 
bporation  eonunHtee  dealrea  to  liem  the 


main  feature  of  the  institution,  and,  indeed,  to 
take  them  out  of  the  control  of  the  director. 
This  committee  also  pro4>ose3  to  abolish  the 
board  of  managers ,  which  seems  to  imply  dis- 
satisfaction with  their  work,  and  to  organize 
the  observatory  in  a  way  which  is  so  strongly 
disapproved  by  the  l>oard,that  Professor  New- 
ton has  resigned  the  directorship,  and  at  least 
one  other  member  has  left  the  board*  As  tbo 
details  of  the  plan  have  not  been  made  public, 
it  cannot  l>e  made  the  subject  of  intelligent 
criticism ;  but  it  is  hardly  possible  to  avoid 
the  impression  that  the  authorities  of  the  col- 
lege are  not  sufficiently  alive  to  the  necessity 
of  having  the  observatory  managed  by  some 
competent  and  responsible  authority,  whether 
an  individual  or  a  board. 


Thk  recent  award  of  the  gold  medal  of  the 
Royal  astronomical  society  to  Mr.  A,  Ainslie 
Common  of  Ealing,  Eng.,  reference  to  which 
is  made  in  another  column,  should  pi-ovc  a 
powerful  incentive  to  the  amateur  astronomer ; 
and  the  remarks  of  the  president  of  the  society, 
Idr.  E.  J.  Stone,  in  his  presentation  address, 
ai-e  no  less  important  as  indicating  in  general 
the  way  in  which  the  amateur  should  go  to 
work.  A  clear  conception  of  the  needs  of 
astronomy  in  some  special  direction  should 
precede  all  efforts  to  provide  instrumental 
means ;  and  the  means  should  thus  be  suited 
to  the  ends  sought.  The  speedy  fossilizing  of 
man}'  an  excellent  instrumental  outfit  might] 
thus  be  forestalled.  The  professional  astrono- 
mer is  frequently  compelled  to  note  the  abso- 
lute incomparability  of  work  done  with  the 
costliness  and  variety  of  the  instrumental  out- 
fit; which  means,  of  course,  that  scientific 
work  of  real  worth  is  achieved,  not  so  much  by 
the  tclescoixj  as  b}*  tl»c  oliserver  who  stands 
behind  it.  And  it  is  worth  the  while,  in  this 
era  of  big  telescopes »  when  tlie  chief  inquiry 
relates  Uy  the  stipenor  lirnit  in  size  attainable^ 
to  suits  alreadj 


530 


SCIENCE. 


[Vol.  III.,  No.  65. 


secured  with  telescopes  approaching  the  in- 
ferior limit  in  aperture,  and  take  note  of  the 
amount  of  work,  of  much  the  same  sort, 
remaining  to  be  done,  largely,  to  be  sure,  of 
a  character  not  intended  to  elicit  profuse  ap- 
plause.   

Americans  are  less  sensitive  than  formerly 
to  foreign  criticism,  but  a  recent  series  of  inci- 
dents would  indicate  that  foreigners  are  be- 
ginning to  be  sensitive  in  respect  to  American 
criticism.  Some  sLx  months  ago  a  writer  in 
Science  called  attention  to  the  tliree  principal 
currents  of  scientific  work,  —  German,  English, 
and  French.  He  was  critical  in  his  comments, 
but  his  criticism  was  evenly  distributed  ;  and 
American  work  did  not  escape  his  eye.  On 
the  whole,  Germany  was  most  praised,  and 
France  least  praised.  The  article  was  copied 
into  Nature^  and  was  translated  for  the  Bcvue 
scientijique.  The  editor  of  the  Le^me^  Mr. 
Charles  Riehet,  came  to  the  defence  of  France 
against- the  writer  in  Science.  Now  comes 
the  work  of  Father  Didon,  on  German  edu- 
cation (Les  allemands,  Paris,  1884),  which 
reprints  a  translation  of  the  original  article 
in  Science,  and  Richet's  rejoinder.  The  charge 
and  the  countercharge  are  thus  brought  into 
juxtaposition  in  a  book  which  is  likely  to  be 
w  idely  read .  

We  are  interested  in  Richet's  answer.  To 
the  charge  in  Science  that  the  French  neglect 
foreign  science,  especially  (German,  a  Hat 
denial  is  given  ;  and  a  list  of  books  translated 
from  German  into  French  within  a  short  time 
past  is  printed.  To  the  charge  that  the 
French  are  producing  nothing  new,  reference 
is  made  to  the  current  pages  of  the  Comptes 
rendus.  To  the  charge  that  "  science  has 
never  been  so  depressed  in  France  as  at 
present,**  the  chief  attention  is  given.  Mr. 
Riehet  ix)ints  triumphantly  to  three  names,  — 
Pasteur,  J.  B.  Dumas,  and  de  Lesseps;  and 
then,  after  asserting  the  distinction  of  these 
three  leaders,  the  writer  proceeds  to  look 
calmly  at  the  situation.  It  is  instructive  to 
observe  what  he  admits.  In  science,  he  says, 
France  is  like  an  army  which  has  leadei*s,  with- 


out soldiers  enough.  No  French  savant  has 
around  him  a  numerous  group  of  students; 
and  consequently  the  selection  of  professors 
for  chairs  of  science  is  constantl}'  becomlDg 
more  difficult.  It  is  not  so,  he  admits,  in 
Germany.  Why  is  it  thus  in  France  ?  Be- 
cause superior  instruction  is  so  poorly  paid. 
Millions  are  needed  to  place  the  country  in 
the  right  condition.  Professorships  and  labo- 
ratories should  be  established  ;  but,  more  than 
that,  ideas  must  be  changed,  and  larger  num- 
bers of  young  men  must  devote  themselves  to 
researches  which  have  no  obvious  practical  bear- 
ing, —  recherches  scientijiques  d48int4ress4s. 

Much  of  Richet's  comment  on  France  would 
apply  to  this  country.  The  United  States, 
like  France,  stands  in  need  of  more  pro- 
fessorships, and  more  laboratories,  devoted 
to  the  promotion  of  science.  We  need,  also, 
more  young  men  willing  to  renounce  careers 
which  will  yield  pecuniary  returns,  and  read^- 
to  labor  for  the  promotion  of  knowledge,  and 
the  enlargement  of  the  boundaries  of  human 
thought.  But  no  one  should  consecrate  him- 
self to  such  a  life,  unless  he  has  the  assur- 
ance of  support,  or  unless  he  is  willing  to 
face  the  restrictions  of  a  poorly  paid  career. 


The  tests  of  a  theory  are  found  not  onl^^  in 
its  accordance  with  facts  known  at  the  time  of 
its  proposal,  but  still  more  in  its  accordance 
with  conditions  discovered  afterwards.  The 
admirable  studies  of  tornadoes  now  in  progress, 
as  described  in  our  notes,  are  fertile  in  dis- 
coveries of  the  special  conditions  in  which 
these  destructive  storms  arise  ;  and,  as  far  as 
published,  all  of  these  newly  found  limitations 
of  occurrence  give  the  most  direct  support  to 
the  mechanical  theory  of  tornadoes  put  forth 
by  Mr.  Fcrrel  a  few  years  ago.  The  tornado 
district,  as  now  determined,  is  one  where  warm 
air  is  overflowed  by  cold  air:  here  is  found 
the  cause  of  the  marked  vertical  differences  of 
temperatures  which  the  theory  had  accepted 
from  less  extended  observations.  The  distriot 
is  distinctly  within  a  cj'clonic,  spiral  circuIatUMi 
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or  tiie  atrDospUere,  and  is  fotind  to  Imvca  very 
^definite  position  relative  to  the  centre  of  the 
cyclone;  and  this  dii-ectly  uonBrms  the  ex- 
planation given  by  Mr*  Ferrel  of  the  persistent 
left'lianded  rotation  of  the  tornado,  as  well  as 
of  its  regular  direction  of  advance.  There  is 
no  better  example  than  this,  of  the  successful 
deductive  stndy  of  meteorology. 


There  are,  of  cuuj-se,  oilier  theories  of  tornado 
action  still  iidd.  Tlie  eleetnoal,  or,  as  it  may 
be  called »  the  vague  theory  is  one  of  the  most 
tK>pular ;  but  fortunately  it  is  condemutxl  by 


it  makes  a  determined  i^esistancc.  There  it 
survives  for  a  time  as  a  curiosit}-,  a  relic  of 
by-gone  days. 


LETTERS   TO  THE  EDITOR. 

*•*  0»fT*»ponfJffiU  ar*  rtgueMtfti  to  h*  as  hrltf  um  potntbUt 
Th*  UfHUr*t  nam*  it  in  all  caMt*  required  cut  proof  of  ffopd  /aith, 

AtmoBplieric  waves  from  EZrakatoa* 

1  NOTICB,  in  your  publication  of  the  14th  of  March, 
nn  account  of  an  atmospheric  wave  which  took  place 
8<H>n  after  the  eruption  of  Mount  Krakatoa.  Think- 
ing that  it  may  be  of  Interest,  1  enclose  a  copy  of  a 
sheet  taken  from  a  self*reglstering  barometer  that  is 
under  my  cliarge*  The  fluctuations  shown  by  the 
barometric  line  upon  thii  sheet  are  very  unusual;  hut« 
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electricians.  Tlie  theory  of  descending  winds, 
or  of  eoramotious  beginning  in  the  upper  air, 
and  then  desct?nding  to  the  gronnd  with  actual 
tlownward  currents*  has  had  not  a  few  sup- 
porters, liut  now  seems  to  be  defended  only 
by  Mr.  Fnye  of  the  French  bureau  of  longi- 
tudes. The  last  Annuaire  of  this  bureau  con- 
tains a  brief  repetition  of  his  Defense  de  la  toi 
den  tempAtes  of  187o,  in  which  he  persists  in 
regarding  toma<]oe8  and  st^^rras  in  general  as 
down-cast  draughts  of  air,  and,  strangely 
enough,  finds  proof  of  his  statements  in  Ibe 
descriptions  of  western  tornadoes  publisliod  by 
the  8igual-ser\iGe,  which  make  mention  uf  tlie 
'  desfx?nt  of  the  tornado  cloud/  It  is  quite 
time  that  the  downward  '  growth  *  of  the  cloud 
should  no  longer  be  misapprehenrled,  and  that 
the  real  meaning  of  this  significant  appearant^e, 
long  ago  well  explained*  should  be  generally 
fntlerstoo<U  But,  before  an  error  llnally  dis- 
appears, it  is  natural  enough  to  find  it  restricted, 
like  an  organic  species  on  the  verge  of  extinc- 
tion, to  a  htnaW  habitat,  like  the  Island  of 
Mauritius,  or  the  Bureau  of  longitudes,  where 


as  I  was  in  Europe  at  the  titne  they  occurre*!,  I  caa 
only  say  that  the  sheet  must  explain  itself,  and  that 
the  bttmmeler  is  u  very  ieusitive  and  reliable  one. 

EnwuND  B,  Wii8To?r, 

Prcrtidcooi',  R-I.,  April  16, 


Your  correspondent,  *  S.,'  In  Science,  No,  63.  would 
seem  to  be  wrong  in  attributing  to  the  almospherie 
waves  following  the  Krakatoa  explosion  any  thing 
hke  the  character  of  the  rapid  waves  of  compression 
and  expansion  which  cause  sound;  for  this  would 
be  the  kind  of  disturbance  referred  to  as  following 
the  explosions  of  pctwder-mines^  which  disturbance 
generally  takes  the  form  of  shattering  glass  window:*, 
and  is  probably  due  to  the  suddenness  and  unusual 
amplitude  of  the  first  wave  of  compression,  or  per- 
haps to  the  shiverinp  vibrations  set  up  in  the  window- 
sashef.  or  in  the  whole  j*idei  of  wooden  huikllngs* 
None  of  these  waves  could,  on  act^ount  of  their  fre- 
quency, show  themselves  at  all  on  barometric  traces. 

In  the  Krakatoa  waves  the  barograph  traces,  com- 
bined with  the  velfKiity  of  transmission,  show  that 
these  waves  nuist  have  been  long,  smooth  jjwel Is  (vary- 
ing from  fifty  to  five  hundred  or  six  hun<lred  miles 
in  length,  with  thp  shorter  wavos  sometimes  siiper- 
l>o«ed  upon  the  long  ones)  something  like  the  ground- 
»well  of  the  ocean,  only  with  the  waves  much  longer 
than  the  )»tter,  and  travelling  in  an  elastic  medium 
whose  density  and  pn-ssure  vary  from  that  at  the 
earth's  surface  up  to  zero, 

r.,..  ii,.n  e.-ause  of  such  an  unusual  condition  of  the 

ri\  we  must  examine  the  resiiU?^  of  the  new 

I  Itic  survey  of  the  vicinity  of  Krakatoa,  as 

|>iii»U)»]Rd   in    Nafnre,  1884,  Jan,  IT.  p.  208  (also.  In 

jiart,  in  Science,  No.  54,  p.  211),  and  also  the  daU 
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fro«  ih*  !'*:?4  of  h^fxn*  of  ili«  ¥e**e'."i  cauzht  in  the 
htniu  of  huri'I*  *:  xhn  lifi.e  (»*«:  -V'Jtiire,  IS**,  Jan. 
10,  p.  ^Ji. 

A  c^rt-f  I  jl  con  ^ii]':  rat  ion  of  tne  daia  tbere  available 
would  ».«:<: rij  to  r^riider  it  alin'/ft*.  certain,  that,  in  this 
Krnkatoa  ^x pi 01  ion.  ftorn«?:]iin'.;  like  two  or  thr«re 
cubic  rriilea,  [Mrr hap*!  more,  of  •nrth  which  formal  the 
fjorthirni  part  of  the  volcanic  i^lar.'l  and  its  underly- 
ing strata,  wre  blown  into  Uie  air  to  srjme  uiiknow'u 
hei^fht,  and  clearinj;  entirely  Lans  Island,  lying  im- 
ine^J lately  north -''aAt,  cariie  ilown  aiuiin  h'lx  or  ♦•ixht 
miles  to  the  iiortli'Aanl  and  fafitward.  As  thi^  prob- 
ably tfntk  pla'-e  at  a  >tiii;;ie  expIr>«ion.  and  as  \xt%i: 
•mounts  of  Kases  un'l»T  enormous  pressure  were  al- 
most crtainly  "udiJi-nly  ftet  fn-e,  to  say  not  hint;  of 
the  fludd'-n  c'-n'-rati'in  of  ^-team.  it  i^,  f^erhafiS.  not  to 
)/t:  wondered  at.  that  this  injm«^liatc  demand  for 
•  more  r'^'/m '  fchould  have  fttart'rd  a  s»-ries  of  waves 
in  the  atmosphere  (lik«r  tho»e  in  a  niill-|>onil  from 
tb»;  pliin;{e  of  a  sU/ncj  which  travelled  several  tinu'S 
rouml  the  ;$!oi»e, 

Tbe  vt-f-ht'.W  l#>j!s  above  referre<l  to  —  one  reportins 
the  barom<-ter  flrictiiatin'.;  betwf'«-n  twenty-eivrht  ami 
thirty  inchi-s  and  violently  ai;! rated,  and  another  the 
(iame  riiin:;  and  faliini:  fr^m  h:ilf  an  inch  to  an  inch  in 
half  an  hour  —  shhw  how  viob'nt  was  the  bical  di'*turl>- 
ance,  wbich,  by  the  timi;  it  rua'hed  this  country, 
amounted  to  only  abi>ut  two  ntiliimetreH. 

Ooiibtlc'^i  Home  hli:»lit  elT«'Cl  of  this  kind  must  fril- 
low  every  lari^e  cxphision,  lik«;  that  of  a  ])owdcr-uiili, 
over  HtniU'.  limited  area:  and  it  i!»  worthy  of  note,  that 
Mr.  .S:otr,  the  secr'jtary  of  the  London  nietcorolo£;ical 
council,  ill  his  pa|K:r  comrniinicatfi]  to  tin;  lioyal 
Hociefy  on  Dec.  4.  I-^S;;,  slat's  that  lli«; tracrsof  these 
Krakatoa  waves  *'  exhibit  ci/nsiilcrablc  similarity  to 
that  of  I  lie  Kini^^s  baro;;r'apti  at  th<*  IJverpo<;l  obser- 
vat^^ry,  at  the  Watciloo  dorks  pierhe:i<],  on  the  15th 
of  January,  1H(;4,  when  the  Lottie  Sleigh,  loaded 
M'ith  about  tuelve  tons  <if  ;;iinpowilt'r,  blow  up. 
Tlie  -hip  was  lyini:  about t]ire<?  mileM  from  the  obser- 
vatory/' Ifut  tbis  pliase  of  such  ex]>lo>iiins  is 
'•nlireiy  distinct  from  their  sound  and  (heir  window- 
sliatteMni;  rliara<-i(rr.  II.   M.   Taul. 

WiwIiiiiKt'Mi,  A|Hil  'Jl. 

Osteology   of   the    large-mouthed    black    bass 
(Micropterus  salmoides). 

Very  recently  my  studies  have  re«juinMl  u\o  to 
make  .several  (lisscctioMf  of  the  lar;;e-uiiMit1)ed  black 
b.is-*,  and  carefully  i)iejiare  two  or  three  skeletons  of 
fhis  iUh.  Tlie^e  .skeletons  are  now  before  me,  and  in 
two  of  them  I  notice  a  very  interestinj;  anatomical 
point.  Durin'^  the  course  of  my  readiui;  upon  the 
ftkelctons  (»f  tithes,  1  have  failed  to  di'*cover  any 
account  of  a  himilur  condition  in  any  of  the  Teh;- 
oHtei,  and  note  it  here,  trustin;;  thai  I  may  learn 
from  oMhth,  inti'rest<-d  in  the  anatomy  of  this  chtss 
of  vertebrates,  whether  or  no  th<!y  have  ever  observed 
the  hame.  Tills  consists  in  a  pair  of  freely  articu- 
lated ribs  at  the  base  of  tin;  occiput.  Their  heads 
are  received  in  a  shallow  facet  on  either  side,  situ- 
ated just  above  and  rather  int<;rnal  to  the  foramen 
for  th(!  va;;us  nerve.  JmuuMli.itely  below  each  rib 
(N'.curs  the  projection  of  bone  that  bears  upon  its 
Oiitlre  posterior  aspect  one  of  the  pair  of  articular 
rondyles  for  tlie  first  free  vertebra  of  the  spinal 
I'olumu.  Still  beneath  these  condyles  is  seen  the 
vonically  concave  facet  for  articulation,  with  a  simi- 
larly fonued  surface  (KH'urriiii;  on  the  centrum  of  the 
vitrtebra  just  mentioned,  and  the  one  which  I  believe 
would  be  described  as  the  utias. 

This  pair  of  ribs  is  directly  in  sequence  with  tho 
libfbmiinol  ribs  on  cither  side.    Tlielr  uccurrencc  in 


this  situation  mizht  be  accounted  for  by  saying  that 
several  of  the  ar.'.rri-r  \ereLr3e  of  the  column  had 
been  abS'.trije*!  by  the  '^•cciplral  elements.  Mr.  Bridge 
found  such  a  c.'i':di!l"n  in  Amia.  thouizh  no  fre«  ribs 
were  pr*-«erit  tj'jjrn.  rrni\  /./ly*..  xi.  Oil,  Lond., 
IrfTT).  In  the  crai.iim  of  Micropterus,  however,  I 
should  think  that  this  would  be  highly  iin probable. 
Both  the  fir«:  and  s^c-md  vertebra  of  the  spinal 
column  of  this  ba«5  support  each  a  pair  of  free  ribs, 
and  a  mii]-«4rri«;«  of  thr  ri!h>-r  ab>lominaI  ribs  bears 
epi pleural  aptiend.i^e^.  Dr.  G.inther  states  in  his 
accfmiit  of  the  osteology  of  the  Telei'Siei.  in  article 
*Ichthyolo2y.'  of  the  Kn'cycIop:ie<lia  Britanuica  (vol. 
xii.,  *.*th  fd.;.  that  "tht.-  centrum  of  the  first  vertebra 
or  atlas  is  ver>*  short,  with  the  apophy^es  scarcely 
indicated.  Neitlier  the  fir?t  nor  the  s*-cond  vertebra 
has  ribs.**  I  have  a  y*^llow  i>eri*h  <l*erca  americana) 
in  my  p'lsse^frion  where  b>^th  of  these  vertebrae  sup- 
p^*rt  a  pair  of  free  ribs. 

Should  an  examinaiion  of  the  young  of  the  black 
ba-s  f'how  that  none  of  the  anterior  vertebrae  of  the 
column  were  includetl  uith  the  occipital  segments, 
but  that  these  ribs  are  truly  occipital  ribs,  then  they 
become  of  interest  from  several  jwints  of  view. 

R  W.  SlIUFELDT. 

W»iihiii{{toD,  March  SI. 

Caulinites  and  Zamiostrobns. 

As  Srience  liai  devr»:ed  a  paije  of  its  valuable  space 
to  Mr.  Joseph  F.  James's  copie.«i  of  Mr.  Lesquereux*s 
fii^uri's  of  these  plants  and  his  remarks  thereon,  in 
which,  without  havini;  seen  the  specimens,  lie  essays 
to  overthrow  the  determinations  of  the  venerable 
pale<intolo^i>t,  a  wonl  in  reply  may  be  justified  as 
tending  to  correct  the  impression,  already  quite  preva- 
lent, that  the  determinations  of  ve'^etable  paleoutolo- 
^'ists  are  in  lar^e  measure  mere  guess-work. 

As  regards  Caulinites  fecundus,  little  nee<l  be  said, 
since  its  problematical  character  was  sufficiently  in- 
sisted uiK>ii  by  Mr.  Les<|uirreux  in  his  description. 
Till!  *  capsuled'  are  much  smaller  than  those  of 
Onodea  i)en*>ibilis,  and  are  found  in  intimate  relation 
with  the  stems  which  have  been  called  Caulinites. 
The  matrix  is  a  liuht.  fine-grained  shale,  showini;  the 
lonijituilinal,  i)arallel  nervation  of  the^e  stems  very 
dearly.  It  also  c«intains  fragments  of  dicotyleilonou's 
b-avos  which  may  have  belonged  to  the  plant  that 
bore  the  fruit:  but  no  ferns  an;  present,  as  these 
would  be  clearly  shown  by  their  characteristic  nerva- 
tion. It  is  safe  to  say,  that,  if  Mr.  James  had  exam- 
ined the  fossils,  li(>  wouhl  not  have  said  that  there  was 
*' no  doubt'*  in  his  'Mnind  that  Caulinites  fecundus 
is  iKithing  but  a  part  of  the  fertile  frond  of  Ouoclea 
sensibilis.'* 

A««  regards  Zamiostrobus,  however,  there  is  •  no 
doubt'  that  Mr.  James  is  e^n'giously  in  error.  His 
confident  statements  well  illustrate  the  folly  of  dis- 
cussing mere  figures  of  objects  that  are  in  existence. 
He  has  entirely  mlsai>prelieuded  the  nature  of  the 
spi^cimen;  ami  this  is  not  .'iltogether  the  fault  of  Mr. 
Lesquereux's  figure.  The  fossil  is  a  segment  of  a 
zone,  cut  out  of  a  cylindrical  or  conical  body  which 
must  have  measured  about  eight  inches  in  diameter. 
This  segiu(*nt  was  placed  with  the  exterior  surface 
upward  in  the  drawing,  in  order  to  show  somewhat 
in  perspective  both  this  surface  ami  the  radiate 
structure  of  tlui  cross-section  from  the  direction  of 
the  centre.  The  figure  is  defective  in  not  sliowing 
tin;  manifest  ani;h^  whidi  all  the  <lark  spots  have  on 
one  side,  and  which  fixes  their  true  character  as  scan 
of  former  leaves.  It  is  probably  not  a  cone,  as  Mr. 
Lesquereux  supposed,  but  a  fragment  of  one  of  thoM 
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dwarfed  cycadean  sterna  or  trunks  which  formerly 
went  by  the  name  of  CycadohleR^  but  which  the 
MarquU  Saporta  (PaI<5ontologle  fmuya^*^*  V^gctaux, 
IL)  now  diviiles  up  into  the  two  new  genera,  Boibo- 
podium  auil  Clathropodiura.  From  an  examination 
of  his  (Inures,  I  am  inclined  to  refer  it  to  the  latter 
of  these  genera.  Although  found  at  Golden,  CoL, 
which  is  cretaceous  or  Laramie,  still  it  is  not  tmiKis^i- 
ble  that  this  ^specimen  may  have  been  in  >*orne  way 
hrouglit  to  tills  spot  frcmi'a  locality  liiglier  up  the 
adjacent  slope,  having  a  position  strati^aidiScaliy 
iower.  Lkster  F.  Waud, 

The  6reel7  search. 

Sikfely  assuming:  that  Srhnct?  admits  within  lis  do- 
main faets  only,  and  willinu'ly  dismisses  errors  of 
observation,  I  resp<*t^tfully  ofl^'r  the  follffwing  correc- 
tions of  some  iuadverlcnccB  found  in  your  notice, 
Marcli  28^  of  the  action  of  the  Navy  department,  and 
its  board  of  relief  for  Lieut.  Greely, 

It  li*  an  error  to  suppone  lliat  live  report  was 
founded,  *  In  great  part,  on  the  cnunsels  of  Capt.  Xares 
and  his  a*<sociatcs;*  for  the  joint  letter  of  Xare*, 
M»rkliam,  and  Fieldeji.  diiied,  as  the  report  >*lio\vs, 
Lomlon.  Feb,  1,  could  not  hare  been  In  Ibe  board's 
hamb  until  nearly  a  month  after  their  submitting 
ttiat  paper,  the  publication  of  whicli  was  delayed  for 
tht^se  and  other  valuei)  counsels. 

The  liecessity  of  leaving  the  ice  navii^ation  'abso- 
lutely* to  the  jud;;uient  of  the  ice-naviETalors,  that  is, 
to  ico'piiols,  is  also  in  this  case  a  faMacy.  Neither 
the  whalers  nor  the  sealers  i^o  north  of  70*^  north 
latitude,  and  can  have  no  knowledge  of  the  ice  move- 
ment^ in  Krine  tnv^jin,  for  action  in  which,  the  com- 
mand i  i irt*  1  i  ke  1 V  to  j;a  1  n  as  m  u  ch  k  n  o w  ledt;e 
as  icr  s  so  far  as  thin  cnn  be  sained  in 
lower  1  viiiMM'-'.  Once  in  the  ba§.in,  the  whole  prob- 
lem depends  on  the  judgment  and  skill  of  the  oilicer, 
who  must,  by  careful  observation  of  the  local  tides 
and  weather,  detenu ine  when  and  when?  to  advance. 
The  writer  of  y«uir  notice  has  ignored  (he  plain  fact 
that  the  comntandcr,  as  the  only  resu<.»n8ib|i.!  pers^m, 
must  ai*jo  be  the  absolute  jud^e  of  the  shifts  mov«.^ 

icnt^  " '  *^f>  raostlickleof  all  known  conditions, 

-tb*  '^.    lie  njiislt  almost  willioutceri.Nin«:. 

Km  I  Lind  in  the  crow'n  nesL    Intljat^sort 

of  tub,'  ijaristene,  when  out  in  the  ^eati'li  for  Knne, 
** stayed  for  thirty-six  hours  on  the  stretch.  wi»h  but 
a  b<^^)wl  of  soup  hent  up  to  keep  body  and  soul  lo* 
gether;'*  and,  acconliuK  to  Markhani,  Nares  almost 
lived  there,  from  the  not  closely  scrutinlzifijL;  the 
ice  motions,  the  tlcles,  the  currents,  and  the  infhteuce 
of  the  win«!  tm  the  ]>ack.  **  It  was  enilrelydue  to 
this  that  the  expedition  ivilvanced,  although  Inrh  by 
inch."  That  an  ice*navigHtor  of  I  he  ordinary  type 
^jhould  Ih3  ennal  to  ihl*  watchfulness,  if*  scarcely 
Smon^  the  possibilities;  and  in  tliis  C(Uineclion  tli'o 

^^' "'• ''    •^'"    ^*rol<'us    is    most    ^yuf-^'y  ■''-*" 

t'»  M>udent,  If  the  cai>' 

vr  re[>orted    as  befni;  ' 

vciy  i.url)  ill  the  ne»l.    Nor,  in  another  pojtit,  is  the 
case  a  piirnllrd  of**-^  inasmuch  as  the  n*MMled  naval 
14^9^*  '<»t  ha  expected  to  be  found  in 

itflH^ii  *  ver  marked  were  his  courage 

Tlu  I  lo  the  failure  in  provldlntr 

forscir  and  as  to  the  projLrramme 

of  the  cruisi%  me  <^*iiiAily  at  fault.  The  final  decision 
of  the  proirramme  for  tint  *»xp.4dhlon  could  not  have 
b4*en  ma^le  a     '      '  '  and,  indeed,  has 

not  yet  bee  I  <  nature  of  th« 

case,  much  a..,.- ...  :....  .j, ,  .tiiion  of  the  offl- 


cer  commanding:  he  must,  as  in  Xh^  case  of  previous 
expeditions,  sail  *  untrammelled/  8o  far  as  opportu- 
nity shall  offer  for  scieutitic  observations,  tljese  will 
be  made  by  the  u-'e  of  two  complete  sclent  ilk  outfits, 
inclLiding  photographic  apparatus*,  carefully  prepared 
for  meteoroiogleal  and  m:u?neiic  work,  if  the  ship« 
should  winter  north,  Ft>r  ibis,  as  well  a^  for  previ- 
ous expeditions,  special  in -it  ructions  have  been  laid 
down  bv  the  depariment  for  such  obsenatlons  as  will 
not  interfere  with  the  main  object.  The  ships  will 
take  out  three  young  officers  of  the  number,  which, 
under  the  sanction  c>f  Secretary  Chandler,  have  been 
recently  on  duty  at  the  Smithsonian,  under  training 
for  just  such  work.  Tlu^y  will  be  thus  prepared  to 
carry  out  the  instructions*  of  Professor  Baird,  so  far 
as  the  ever-changing  circumstances  of  the  cruise 
shall  [)ermit. 

May  not  the  very  grave  responsibilities  of  this  er- 
rand of  mercy  be  intrusted  to  the  department  and  its 
selecied  officers,  conscious,  as  they  assuredly  are,  of 
these  responsibilities,  and  hoping  for  that  succes-* 
for  which  the  hearts  of  the  nation  wait,  as  attested 
by  the  urdlmited  appropriation  placed  at  the- discre- 
tion of  the  prt'sident  ?  When  I)e  Haven  went  out  in 
the  search  for  Sir  John  Franklin,  Admiral  0?.born 
o|>enly  sairl,  "I  was  channed  to  hear  that  otficeri 
and  men  signed  a  bond  not  t(t  claim  any  part  of  the 
reward  of  i:20,0t)U  offered  by  tiie  Engli.^h  goveni- 
meut/* 

Unaware  of  the  existence  of  any  lower  tone  of 
character  in  those  who  now  leave  their  homes  on 
an  errand  of  liuuKinity.  yet  of  grave  uncertainly  of 
success  and  of  personal  danger,  I  submit  the  nre- 
ceding corrections,  which  mighl,  indeetl,  be  extended. 
They  wili  commend  tljemselves  »s  due  lo  the  Navy 
departincnt.  to  the  ofWccrs,  ami  to  Iho  mixed  board 
from  the  army  and  navy,  whose  report  itself  evinces 
much  previous  arctic  study,  and  close  attention  to 
the  wants  of  the  expedition.  J.  E.  Noursb, 


[The  question  as  to  whether  an  officer  entirely 
without  experience,  and  th«*refore  necessarily  with- 
out skill  in  meeting  certain  exceptional  condttiims,  is 
as  well  qualMied  lo  do  so  as  one  who  has  gained  s^kill 
by  long  experience,  is  one,  which,  divested  of  senti- 
ment and  ebisi*  feeling  can  have  but  one  answer.  We 
are  not  aware  that  floating  ice  north  of  latitude  7t>® 
possesses  any  occult  qualities  which  it  loses  on  drift- 
ing south  of  that  Imaginary  boundary.  The  skill  and 
walehfulness  of  the  ice-navigators  of  the  stealing  and 
whaling  fleet  is  a  fact  which  does  not  depend  upon 
any  one*s  opinion,  but  has  been  proved  by  long  years 
of  succesyful  adventure.  That  the  owners  of  this 
fleet  should  recjuire  some  guaranty  in  case  of  suc- 
ccSH»  for  putting  tlieir  properly  in  jeopardy,  for  what 
many  reijard  as  a  forlorn  hope,  is  merely  reasonable; 

■  *      ^     ■  "  I  f!fin  be  drawn  between  them  and 

who  have  no  fiecunlary  slake  In 
.  Ji  they  are  temporarily  as^iigneil* 
Tiie  (italement  in  regard  to  scientific  work.  *  not  In- 
evitable to  the  expedition  '  (Hkc  meteorolos^^ical  obser- 
vations), was  made  on  the  beat  authority;  and  we 
sliall  be  plea«ied  to  learn  that  the  first  intention  of 
the  commander  of  the  expedition  has  been  modified 
in  the  mannr>r  the  writer  intimates.  That  the  coun- 
sels of  Sir  George  Nares  and  others  had  great  weight 
in  determining  the  report  of  the  board,  we  judged 
from  iTitemal  evidence,  from  the  fact  that  the  report 
V  d  until  those  counsels  were  made  known, 

^.*  it  woultt  have  been  most  reprehensible 
a  i..r  >  li.id  not  received  respectful  attentiunt] 
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STYLE  IN  SCIENTIFIC  WRITING. 

The  conductors  of  this  journal  have  had  for 
more  than  a  year  an  oppoi'tunity  to  judge  of 
the  literary  aptitudes  of  the  scientific  writers 
of  this  country.  The  pecuniary  resources  of 
Science  have  been  suflacient  to  enable  the  editor 
to  pay  suitably  for  accepted  contributions  :  his 
correspondents  have  been  sought  in  all  the 
places  of  intellectual  activit}'  in  this  country. 
Young  writers  and  old,  men  of  fame  and  the 
obscure,  have  all  been  welcomed  as  helpers, 
provided  they  had  anj'  thing  worth  saying.  It 
is  not  for  us  to  pronounce  upon  the  results 
which  have  been  attained,  but  it  may  be  worth 
while  for  us  to  point  out  how  our  friends  and 
helpers  can  make  this  journal  still  more  accept- 
able to  those  who  read  it. 

We  begin  with  a  general  principle.  One  of 
the  results  of  scientific  study  is  to  make  men 
accurate,  to  encourage  exactness  in  thought 
and  expression.  The  first  quality,  therefore, 
to  be  desired  in  scientific  writing,  is  trust- 
worthiness ;  and,  without  it,  all  other  merits 
are  of  no  account.  On  this  point  we  have  no 
suggestions  to  make ;  for  our  writers,  as  a 
class,  are  men  whose  statements  of  fact  may 
be  taken  with  the  greatest  confidence. 

But  in  addition  to  accuracy,  scientific  writ- 
ing should  be  in  good  form.  Indeed,  proper 
attention  to  literar}-  requirements  will  promote 
rather  than  embarrass  the  desired  precision. 
One  of  the  clearest  and  most  acceptable  writers 
on  scientific  subjects  told  us,  in  reply  to  the 
inquiry  how  it  was  that  he  made  himself  so 
easily  understood  on  difficult  points,  that  it 
was  because,  before  addressing  a  mixed  as- 
sembly on  anj'  abstruse  or  complex  theme,  he 
took  great  pains  to  find  in  advance  just  the 
words  and  the  phrases  which  conveyed  his 
meaning.  Certainly  one  reason  why  the  writ- 
ings of  Darwin,  Spencer,  Huxley,  Tyndall, 
and  Lubbock,  —  to  specif)*  onl^-  foreign  writers, 
—  have  been  so  widely  read,  is  that  their  lan- 
guage is  so  good.  It  is  easy  to  understand 
their  meaning,  for  thej'  comply  with  the  well- 
known  law  of  a  well-known  authority  on  st3'le  ; 
the  desideratum,  he  tells  us,  is  "  so  to  present 
ideas  that  they  may  be  apprehended  with  the 
least  possible  mental  effort."  We  are  inclined 
to  add  to  this  dictum  of  Herbert  Spencer  the 
declaration  that  a  good  style  will  exact  that 
amount  of  attention  which  animates  without 
fatiguing  the  reader.  Verbosity,  awkward- 
ness, undue  conciseness,  forgetfulness  of  the 
reader's  attitude,  are  errors  into  which  it  is  easy 
to  fall:  clearness,  fitness,  grace,  are  merits 
which  it  is  hard  to  acquire.  That  which  stimu- 
lates fhrther  thought,  and  invites  to  continued 


reading,  is  the   kind   of  article  most    to  be 
desired. 

Those  writere  will  do  best  who  keep  con- 
stantly in  mind  the  audience  they  are  called 
upon  to  address.  Science  is  not  a  journal  for 
any  dass  of  specialists.  It  is  not  published  for 
the  sole  benefit  of  the  entomologist,  or  the  elec- 
trician, or  the  geometer,  or  the  morphologist, 
but  for  the  perusal  of  all  such  persons,  and 
also  of  teachers,  librarians,  engineer,  physi- 
cians, editors,  law3'ers,  clergymen,  and  oUier 
intelligent  and  educated  men  and  women  who 
wisli  to  keep  informed  upon  the  progress  of 
scientific  discovery  In  all  its  general  aspects, 
and  who  wish  to  be  directed  to  more  detailed 
statements  if  they  have  occasion  to  seek  for 
special  information.  These  pages  should  pre- 
sent articles  so  trustworthy,  and  at  the  same 
time  so  readable,  and  from  writers  of  such 
acknowledged  ability,  that  every  educated  per- 
son will  be  obliged  to  keep  his  eye  upon  all 
that  we  print,  particularly  if  he  is  engaged  in 
any  pursuit  connected  with  science. 

This  is  the  aim  of  the  conductors  of  this 
journal.  But  such  a  purpose  can  never  be 
fulfilled  without  the  heart}'  co-operation  of  all 
the  leading  scientific  men  of  the  country.  No 
editorial  staflT,  however  large  and  complete,  can 
possibly  prepare  the  requisite  articles.  All 
that  we  can  do  is  to  call  forth,  arrange,  adjust, 
amend,  and  edit  that  which  is  produced  in 
the  various  laboratories,  studies,  museums,  col- 
leges, and  technical  schools  of  the  country. 

Our  contributors  must,  however,  remember 
that  the  editorial  judgment  calls  for  articles  by 
leaders  in  one  department  which  will  be  satis- 
factory to  men  of  intelligence  in  other  depart- 
ments. As  a  general  rule,  the  chemist  must 
write  so  that  the  biologist  may  understand  him  ; 
the  mathematician  must  keep  his  language  of 
symbols  for  his  own  pages,  and  present  us  only 
the  conclusions  which  are  of  general  interest. 

But  there  are  limitations  to  this  general  prin- 
ciple. There  are  some  announcements  so  im- 
portant, or  so  new,  that  we  shall  gladly  open 
our  columns  to  them,  in  whatever  form  they 
are  made.  Contributions  which  bring  out  for 
the  first  time  important  discoveries  and  re- 
searches will  always  be  welcomed,  even  though 
they  are  technical.  Words  are  constantly'  mi- 
grating from  the  domain  of  the  specialist  into 
that  of  the  general  reader.  The  progress  of 
information  rapidly  tends  to  familiarize  the 
public  with  the  scientific  vocabulary.  It  is  not 
against  the  use  of  fit  words  that  this  article  is 
directed,  but  against  the  abstruse,  complex, 
scholastic  diction,  which  any  writer  may  torr 
if  he  will,  into  clear  and  accurate  English* 
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ICEBEHGS  AND  fCE-FLOBS. 

Is  the  Allantie^  the  great  oceanic  base  for 
by  far  the  larger  aiiuaber  of  arctio  expcfli- 
lioiis^  icebergs  sometiriies  reach  as  low  as  the 
lalitudc  of  Boston.  Thej^  are  t^*  bo  dreaded 
mostly  in  the  uiglit,  and  sometimes  in  very 
heavy  or  foggy  weather.  This  danger,  there- 
fore, steadily  decreases  as  the  ship  nears  the 
(lole  ;  and,  when  she  passes  the  arctic  circle  far 
enough  to  encounter  perpetual  daylight,  it 
ceases.  It  is  in  the  lower  latitudes,  and  es* 
pecially  during  dark,  foggy  nights,  so  common 
to  those  regions,  that  the  sharpest  lookout 
must  be  kept ;  and  here,  also,  the  berg,  meeting 
warmer  waters  antl  clunate,  is,  in  its  disinte- 
gration ^  widely  surrounded  by  a  vast  debris  of 
smaller  masses,  most  of  which  are  equally  as 
dangemus  as  the  parent. 

There  is  one  peculiarity  of  icebergs  that  is 
fortunate  for  those  ciniising  in  their  vicinity; 
and  that  is,  their  visibility  at  long  distances 
during  dark  nights  and  heavy  weather.  I 
remember  on  the  10th  of  July,  1H78,  while 
making  for  the  eastern  entrance  of  Hudson's 
Strait,  and  while  off  the  Labrador  coast,  our 
second  mate,  a  keen-eyed  Scotchman,  caught 
the  faintest  glimmer  altead,  during  a  misty 
morning,  about  two  o*clock,  when  daylight  was 
just  commencing  to  break.  He  pronoiinecd  it 
an  iceberg,  and  estimated  it  to  be  two  or  three 
miles  away  ;  and,  wearing  ship  and  laying  to, 
we  fouri<l  in  the  morning  that  he  was  not  any 
too  far  out  of  the  way.     This  colossus  of  ice 

ras  flanked  on  either  side  by  its  debris  for 
flhree  or  four  miles,  some  of  the  pieces  standing 
Ifully  as  high  as  the  foitjmast  of  our  little 
Itchooner.  With  my  nnseamanlike  eyes,  even 
['Urith  the  aid  of  a  [wwerful  marine  glass,  I  conld 
tonly  make  out  the  slightest  break  in  the  inky 
[clouds  hugging  tlie  [lorizon  ;  and  the  mate  told 
[nic  that  the  navies  of  tlie  world,  a  score  abreast, 
[could  have  passed  between  us  and  the  berg  and 
[been  invisible.  It  Is  a  pectdiar  sheen  of  their 
[half-|K>lished  faces,  characteristic  of  glacier  ice, 
[that  |»cnetrates  so  far,  and  under  circumstances 
where  a  bank  of  snow  or  a  ship's  sails  would 

not  he  seen. 

So  much  has  been  said  for  and  against  the 
1  th er mora e trie  detection  of  the  presence  of  ice 
Land  icebergs,  that  I  dislike  to  open  the  subject. 
|Generally«  if  a  ship  is  a[)proaching  ice  or  ice- 
I,  repeated  observations  made  by  phtoging 
Sermometer  into  the  water  alongside,  or  a 
")      '      '  il  from  the  sea,  soon  shows  the  fact  by 

«,  iig  temperature.      These  observations 

1  are  liiore  valuable  in  the  summer  than  in  the 
I  wioter  months,  and  also  the  farther  south  the 


ice  may  be  enco  an  tiered,  owing  to  the  more 
rapid   change   in    the   observed    temperatures 
under  these  circumstances ;  but  as  nearly  all 
arctic    navigation   is   performed   in   the    brief 
summer  of  these  regions,  and  as  it  is  only  in 
the  lower  latitudes  that  the  nights  at  this  time 
are   sutHciently  long   to   cause   apprehension, 
these  observations  here  become  of  more  value 
than  in  true  arctic  navigation.     In  the  winter 
season,  if  the  temperature  of  the  water  falls  as 
low  as  34*"  F.  from  a  previous  higher  standard, 
it  may  reasonably  be  inferred  that  ice  is  not 
much  farther  away  than  half  a  mile :  42**  F. 
shows  about  the  same  distance   in   the   sum- 
mer,  the  thermometer  falling  rapidly  as   the 
vessel  approaches.    However,  the  thermometer 
shows  a  higher  temperature  in  deep  than  in  the 
shallow  water  on  banks,  shoals,  and  near  the 
coast-line,  often   falling  from   2**  to  6**  F.  as 
the  latter  are  approached.     But  a  good  chart 
and  a  fair  degree  of  accuracy  in  dead  reckoning 
will  avoid  confounding  this  with  the  decrease 
due  to  approaching  ice.     In   the  case  of  an 
iceberg  stranded  in  a  current,  it  is  evident  that 
even  this  valuable  sign  will  fail  on  the  current- 
washed  side ;  so  that  when  a  vessel  is  running  i 
with  an  ocean-current  where  a  berg  is  liable  to 
f^ round,  or  where,  from   its  great  depth,  the 
berg  ia  subject  to  some  more  powerful  under- 
current than  exists  on  tlie  surface,  the  only 
safeguard  is  in  a  vigilant  lookout.     A  sailing- 
vessel,  esi:>eciaUy  if  she  bo  small,  should  never 
approach  an  iceberg  too  closely,  if  there  is 
any  danger  of  becoming  becalmed,  especially 
ill  warm  waters;  as  their  disintegration,  if  of 
a  colossal  nature,  is  aufflcient  to  throw  quite  a 
large  ship  on  her  beam  ends,  if  taken  at  a  dis- 
advantage.    Sir  John  Franklin  had  the  ship's 
pinnace  of  the  Trent  thrown  ninety-eight  feet 
by  the  disruption  of  an  iceberg  about  half  a  mile 
distant,  which  so  completely  stove  the  craft, 
that  they  were  forced  to  a  very  annoying  delay 
to  repair  it  before  they  could  return  to  the 
ship.     This  rupture  had  been  determined  by 
the  firing  of  a  musket  by  one  of  the  party. 

Even  if  there  be  a  good  wimK  there  is  some 
danger  in  runtiing  under  the  lee  of  a  large  berg, 
the  eddying  of  the  wind  forcing  a  ship  on  the 
ice,  while  if  too  near  by,  sailer  or  steamer,  it 
is  not  imiK>s8ible  that  their  keel  might  meet 
one  of  the  newly  *  calved  *  icebergs  that  occa- 
610 nly  come  boiling  up  from  a  great  depth  ;  in 
which  case  shipwreck  would  be  almost  inevi- 
table to  a  ship  taken  at  such  a  disa<l vantage,! 
Before  discussing  arctic  navigation,  as  con- 
fined to  the  arctic  region,  something  should  be 
said  regarding  the  variation  of  season.  Nothing 
is  more  favorable  to  ice- navigation  than  a  propi- 
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tious  season ;  and  the  history'  of  the  polar  zones 
is  replete  with,  instances  where  explorers  at 
different  times  have  found  the  most  startling 
variations  in  the  state  of  t^e  ice  in  the  same 
locality,  and  at  the  corresponding  time  of  the 
year.  So  well  is  this  fact  appreciated  b}*  ex- 
perienced navigators  of  these  waters,  that  yon 
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will  seldom  find  one  eager  to  give  that  credit 
to  arctic  nautical  success  so  often  fully  accorded 
by  tlic  press  and  the  public.  Rightly  estimat- 
ing that  it  was  not  altogether  superior  manage- 
ment over  his  more  unfortunate  brethren,  but 
largely  due  to  the  fortunate  circumstance  of 
a  luck}'  season,  which  is  a  problem  defying 
calculation,  Lieut.  Payer  has  jTointcdl}'  said, 
'*  The  commander  of  an  expedition  must  pos- 
sess sufficient  self-control  to  return  as  soon  as 
he  becomes  convinced  of  the  existence  of  con- 
ditions unfavorable  for  navigation.  It  is  better 
to  repeat  the  same  attempt  on  a  second  or  even 
a  third  summer  than  with  conscious  impotence 
to  fight  against  the  supremacy  of  the  ice." 
Splendid  as  this  maxim  appears  upon  the  face 
of  it,  it  nevertheless  has  the  weak  point,  that  it 
is  based  on  things  as  they  should  be,  rather  than 
on  things  as  they  are ;  and  should  any  arctic 
commander,  actuated  by  honorable  motives, 
adopt  such  a  course,  he  would  probably  find  this 
maxim,  when  he  returns  home,  exchanged  for, 
*  Nothing  succeeds  like  success  ; '  and,  should 
the  same  attempt  be  repeated  on  a  second  or 
third  year,  it  is  more  than  doubtful  if  he  would 


find  himself  retaining  his  original  position. 
Nothing  can  show  the  variable  state  of  the  ice 
at  diflTerent  seasons  so  well  as  the  accompanying 
map  (fig.  1 )  of  the  ice-edge  between  Gre^i- 
land  and  Spitzbergen,  upon  the  authority  of 
the  Bremen  geographical  society* 's  publications 
for  1876  and  1881.  The  explorer  of  1876 
would  have  been  counted  as  a  great  suc- 
cess, and  his  equal  brother  of  1881,  a 
failure. 

The   next  difflcnlt}'  encountered  by  a 
vessel  will  be  the  outlying  ice-packs  ;  and 
much  has  been  said  on  this,  while  con- 
sidering the  relative  merits  of  steam  and 
sails  (p.  506).     The  commander  has  now 
before  him  two  general  routes,  one  of  which 
is  to  keep  well  out  to  sea,  if  the  breadth  of 
the  channel  will  permit ;  and  the  other  is 
to  hug  the  shore-line.     This  point  seems 
to  be  pretty  well  settled  at  this  hour,  and 
in  favor  of  inshore  navigation  when  in 
the  vicinit}'  of  ice.    Confirmed  to  a  great- 
er or  less  extent  by  Barentz,  Hudson, 
Baffin,  the  two   Rosses,  and  others,  in- 
cluding the  whalers   constantly  visiting 
these   climes,    it   was  reserved    for    Sir 
Edward  Parr^'  to  bring  the   matter  in 
such  prominent  light  before  the  public  as 
to  provoke   the   most  bitter  discussion, 
and  revive  all  previous  experience  on  the 
subject,  with  the  above  result.     Return* 
ing  from  his  first  voyage,  he  sa3'8,  *'  Our 
experience,  I  think,  has  clearl}*  shown,  that 
the  navigation  of  the  i)olar  seas  can  never  be 
performed  with  anj' degree  of  certaint}'-,  without 
a  continuity  of  land.     It  was  onlj'  by  watch- 
ing the  occasional  openings  between  the  ice 
and  the  shore,  that  our  late  progress  to   the 
westward  was  eflfected  ;  and,  had  the  land  con- 
tinued in  the  desired  direction,  there  can  be. 
no  question  that  we  should  have  continued  to 
advance,  however  slowly,  toward   the  comple- 
tion of  our  enteii)rise.'*     In  his  second  voyage 
he  reiterates  sul)stantially  the  same  opinion. 
So  necessary  was  the  continuit}'  of  land  con- 
sidered bj'  the  British  admiralty,  after  Pany's 
deduction,  that  several  expeditions  were  bv 
them  fitted  out  to  explore  the  arctic  coast-line 
of  the  American  continent,  in  order  to  more 
intelligently  direct  a  vessel  through  the  north- 
west passage  in   conformity  with   this   idea. 
One  of  the  greatest  advantages  of  coast-water 
navigation  over  that  more  remote,  even  when 
the  latter  is  possible,  is  the  assurance  of  a 
winter  harbor,  should  the  young  ice  form  so  rap- 
idly as  to  prevent  farther  navigation,  —  a  not 
unusual  circumstance  in  these  regions,  where 
the  change  of  season  is  short  and  decisive. 
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Another  ftdvaritage  is  in  the?  fact^  that  if  the 
body  of  water  in  which  the  vessel  is  cTinaing 
he  of  considerabli*  extent,  and  ploughed  by 
ocean-currents,  the  ice  well  out  to  sea  does  not 
become  fixed  nor  Bolidly  frozen  during  even 
the  severest  winters  ;  and  a  vessel  thus  embayed 
is  at  the  mercy  of  the  grinding  ice-packs  caused 
by  the  winds  and  currents  at  a  time  when, 
even  if  she  were  liberated,  the  intense  cold  of 
that  season  wouI<l  make  it  rigidly  impossible 
lo  manipulate  her;  and,  in  fact,  a  liberation 
under  these  circumstances  would  be  the  very 
lust  thing  to  be  desired.  The  TegettholT  and 
Jcannette,  in  their  ilrifts,  were  tluia  partially 
fortunate*  although  sutfenng  from  constarit 
dread  of  liberation ;  and  Frnnklin's  ships  bad 
the  advanfagf  fhtit   Vicioiijv  C'fianuel^  through 


made,  and  many  times  forced,  during  heavy 
gales,  to  hastily  abandon  his  ship,  with  a  scanty 
supply  of  clothing  and  food,  in  the  arctic  win- 
ter night,  expecting  the  crushing  of  his  vessel 
in  the  whirling,  upheaving  ice-floes,  show 
plainly  the  great  extent  of  misery  and  suffer- 
ings which  a  crew  may  be  called  upon  to  bear 
when  not  safely  harbored  for  the  winter. 

Another  consideration  on  inshore  navigation 
I  will  give  in  the  words  of  its  author,  Lieut. 
Paj'er,  who  says,  — 

"  A  strip  of  open  wat^r,  which  retreats  before  the 
growth  of  the  land- ice  only  In  winter,  forins  itself 
along  coasts,  and  especially  under  the  lee  of  those 
exp*jVd  to  marine  currents  runnin^;  parallel  Lo  them; 
and  this  coast-wat4»r  does  not  arise  from  the  thawing 
of  Ihe  Ice  through  the  great  heat  of  the  land,  but 
from  tlie  land's  l>t;iuj;  an  immovable  barrier  a^aln.st 
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rhiclu  it  seems,  ihcy  iittcinpted  to  take  the 

niddic?  roui-se,  is  su(IicK*nt!y  narrow  to  freeze 

f^-om  shore  to  fihorc,  nnd  prevent  the  miseries 

of  a  winter's  drift.     Sir  George  Back,  in  the 

Terror,  drifting  through  Fox  Clmnn<*l  and  Hud- 

r^fton'a  Strait  in  the  winter  of  1880-37,  did  not 

lire  so  well ;  and  his  terrible  sufferings,  nnable 

'to  house  his  vessel  in  snow-ltanks,  which  were 

constantly  torn  from   his  shii>*s  sides  by  the 

ceaseless  disruption  of  the  it*c-flelds  as  fast  as 


Iho  wind,  and   therefore  against  ice-enrr»*nt<.     The 
tt»con8tancy  of  the  wind,  however*  may  hatUe  ttll  the 
ealcnlathnjs  of  navigation;  for  coast*w^nter,  open  ns 
far  as  the  eye  can  rt*:ich.  may  be  filled  with  Ice  in  a 
short  time  liy  a  change  of  wind.     Land-ice  often  re- 
mains  on  the  coa<*t,  even  rlurlnty  sumraer;  and  in  thU 
case  there  Is  nothing  to  ha  done  hut  to  find  the  open 
navi^ble  water  hetween  the  extreme  edge  of  the 
fast-ice  and  the  drifi-ice.     Shouhl  the  drift  become 
...... Li,.,,   i\..,  ..^..,.^,yy^l  must,  lie  awaited  when  w{ndft 

land  carry  off  Mie  ma&^ea  of  ice 
I  ition.  and  open  a  nas^age  free  from 

iQ»,  Of  at  U^iisi  tMily  partially  coverecl  with  drift-ice.** 
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h.'iliit.  Ui/il  it  i/i.'i',  III-  «I«fjij«'I  ill  n  f'-v,'  v.^i#i.i,  fa't  lj:ts  mjv  f;<::iriiig  ujMjn  iLic  irregularitj  of 
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uh«l  i«  «»»  nw:<-h«ury  to  th<:  ''nritrjMr'h  i^ijliuj*;  as  JJatn  ^lisai>i)«ar  in  November  or  DecembeTi 

ft,t^\  or  'Iriiik.     So  far  »h  Wh-mh  hani  an* I  faHt  irnrncrliatdy  after  the  formation  of  ice,  but  dft 
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not  stt'in  titlecteti  by  a  mere  successiou  ol  han1 
frosts.  As  iosect-life  is  not  matcriaUy  affective] 
by  the  first  few  frosts,  there  does  not  seem 
any  reason  for  their  withdrawal  fmin  active 
life,  and  therefore  it  is  not  surprising  that  even 
ii|>  to  Christmas,  bats  ahoiiUl  be  seen  Hying,  at 
sunset,  in  eonsiderable  numbers.  When  the 
steatly  cold  of  an  average  winter  fairly  reaches 
ua,  bats  hibernate  in  two  ways.  If  they  re- 
ftort  to  the  ordinary  shelter  of  a  hollow  tree, 
or  similar  locality,  tliat  is  considerably  exi>osed 
lo  the  wind,  then  many  individuals  cluster  to- 


flues  which  passed  through  it,  and  which  were 
in  constant  use  during  tlio  time.  This  bat 
could  be  taken  down  and  hung  up  as  readily 
as  an  inanimate  object,  yet  clearly  showed  that 
it  was  conscious  of  the  disturbance  to  which  it 
was  subjected.  Once  I  brought  it  into  a  warm 
room,  wlien  it  revived  in  tliirty  minutes,  and 
flew  about  tlie  apartment,  but  not  with  a  very 
steady,  well-directed  flight.  When  taken  again 
to  the  attic,  it  responded  to  the  effects  of  the 
lower  temiJcrature  by  resuming  its  former  po- 
sition, after  a  steady  to  and  fro  flight  from  end 


THE  DtraKY    BAT,   VKvil>eKTtLIO    Ft'SCtm    (O^K-HAl.r  KATiniAL    I»ISK). 


gethcr;  and  contact  is  mutually  beneficial,  for 
tiie  torpor  of  hibernation  is  not  rapidly,  but 
rather  gradually  acquired.  Such  clusters  of 
bats,  if  disturbed  immediately  after  gathering 
together,  are  as  resentful  as  when  captured 
dnring  midsummer ;  and  not  until  three  or  four 
days  have  elapsed  do  they  become  insensible 
lo  disturbance.  If  tliis  be  very  violent,  and 
the  creatures  roused  suddenly,  a  curious  con- 
dition of  aimless  activity  ensues,  hut  hists  for 
a  short  time  only,  and  often  ends  in  death. 

On  the  other  hand,  1  have  very  frequently 
found  solitary  bats  in  curiously  out  of  the  way 
|>laces,  w*herc  they  were  so  prolecte<l  that  they 
c*ould  not  have  suffered  from  the  severity  o( 
the  season,  however  intense.  In  such  cases  the 
torpor  was  never  profound,  the  temperature 
of  the  body  hut  little  reduce^:!,  and  the  heart's 
action  almost  normal.  For  instance:  a  single 
dusky  bat  (Vesperlilio  fuscus)  slept,  or  hil^er- 
nuted.  as  described,  for  thirteen  weeks,  in  the 
attic  of  my  house.  It  dung  to  a  nail  driven 
into  the  wall  of  the  chimney,  and  was  protect- 
ed l>y  a  piece  of  woollen  cloth  hanging  from  a 
bcarn  above  it.  The  chimney  relaint^d  a  little 
of  th©  warmth  derived  from  the  three  smoke- 


to  end  of  the  attic  for  nearly  an  hour.  The 
hat  seemed  to  be  wholly  aware  of  the  position 
of  the  nail  in  the  chimney,  and,  when  wearied 
of  its  flight,  turned  to  it  directly,  and,  fold- 
ing its  wings  about  it,  seized  the  nail  with  a 
tighter  grip,  and  hung,  head  down,  as  it  had 
been  doing.  In  two  hours  I  went  to  it  again, 
and  found  it  as  inditferent  to  handling  as  be- 
fore. 

The  two  species  of  moles  so  common  with 
us  hibernate  in  quite  different  ways,  the  habit 
varying  as  mucli  with  tliera  as  does  the  char- 
acter of  their  resi>ective  habitats. 

The  c*ommon  mole  (Scalops  aqnaticns)  — 
which,  by  the  way,  is  in  no  sense  aquatic — bur- 
rows deeply  into  dry  soils,  keei)ing  just  beyond 
the  frost-line  ;  and  there  it  remains,  without  a 
nest  of  any  kind,  until  the  w^armth  of  the  spring 
sunshine  melts  the  frost,  loosens  the  soil,  and 
sets  the  subterranean  prisoner  free.  If,  as 
sometimes  happens,  the  cold  is  unusually  in- 
tense and  sudtlen,  the  ground  freezes  below 
the  resting-places  of  the  hibernating  moles, 
and  then  they  are  frozen  to  death.  This,  I 
judge,  docs  not  often  occur  ;  but  the  approach- 
ing frost  rouses  them  sufllciently  to  place  them 


jDore  €P|ieiiiii(i  lo  Ufteui  are  beoeiili  Urn  mr- 
turn  a€  ihm  wmer*    Al  tone  poM  ta  Uwlr 

dioos  nrsU.  iibciog  a  good  dttd  of  Aim*  grmM 
in  ibesi.  Hen%  ij>difl4;feiil  to  fnslieu.  Uiejr 
itmmn  all  wtoter,  ftsd,  ai  iJiey  ain  lay  ttp  no 
food,  ilf^i,  I  Mtppote,  tlifoaigli  thm  #attn»  aea- 


BOD.    The  r  t  molcM  a  i 

|jy  being  uti  fig  tlm  jsjK 

is  uu  interc'Ktin;/  I  act.     So  fur  iw  i   h5%c»  ex- 
jii/I  tln-Jr  n<*M^,  there  wns  notiting  to  show 
tiiu  re  watcr-tigbt ;  and  f  think  tfiat  the 

rtnirrnii-      '  ?  hfivc  l)cen  thorougbly  9oak€cl  for 


da>4  OD  tbe  otlier  iiaiul«  wliidi  ar&  doadjr 
to  the  foreg oiog,  aiv  fidl  cvT  fife  and  acli^ 
all  winter.  No  teirefitj  of  tJbe  wrutlicr  chUli 
Ihesr  afdor ;  ImiI  this  is  ooi  lo  be  wood^sred  at. 
'tbeir  favorit^i  food  is  grmmhopper^  and  tbeie 
are  to  be  had  m  almtidaiioe  the  seaaon  tlmiqgb. 
Evcnr  wann  day  hnMkgB  htttidreda  of  balA 
grovm  viiigleaa  graaa- 
boppers  to  the  aar&oB^ 
wbm  tber  mova 
rety  adtreh . 

al!'  ■     la 

pii,^ 

io  tbe  ueadopra.  ajs  rrsC- 
tcaalj  aa  lboQ|ffi   a 
Aogiiat^  Tbe^ 
fhmn,  aofl  th^ 
bad    nerd?    d\ 
wanned  the 
of  deail  graea 
surface*      At 
|XHnt9  1  found  the 
logs   of   tunneJa, 
I  took   t<i   l>c   tbe< 
ways    of   tbe 
lar   fihn  w>.  ^ 
LTfls  giuih.  'o  tUo 

iring  thi  -     - 

'  -nee  to  the  winter  Imlnta  cil 
iuincls  and  wooddmck,  or  mar- 
mot, let  tis  QODsider  briefly  the  two  small 
rodeota  found  here,  that  ure  also  htbisraaling 


crealun*$,  * 
fttc<%  nrif! 

the  famiii^ii 


i^^ 


Mat  %  1884.1 


SCIENCE. 


541 


animals, — the  jumping-raouse  (Zapus  hmbo- 
nius)  and  the  white-footed  mouse  (Oospcro- 
mys  Icucopus).  These  two  mice,  populnrly  so 
called,  hibernate  witti  great 
regularity  in  one  sense,  but 
difTcr  inter  se  in  another. 
The  forracj",  once  torpid* 
remain  8o  until  spring,  a 
few  wnrm  daya  in  winter 
failing  to  rouse  them  ;  but 
tlic  w hite-footod  m o  u  se 
9eemA  simply  lo  sleei* 
soundly  rather  than  grow 
torpid,  and  responds  with 
considerable  promptness  to 
any  disturbance.  The 
jumping -mouse  builds  a 
nest  of  leaves  and  grass  at 
a  eousiderable  depth  from 
the  surface  of  the  ground 
(not  a  *  ball  of  mud,'  as 
stated  in  the  Eneyelopaedia 
Britannica,  art.  ^Jerboa')* 
and*  once  fairly  settled 
therein,  is  beyond  I  he  va- 
rious sudden  changes  of  our 
winters :  the  white- footed 
mouse,  on  the  contrary,  uti- 
lizes an  old  bir<i*s-nest,  or  <h 
has  a  resting-place  beneatli 
I  log  or  in  a  half-deca^-ed 
Htump.  In  sueli  ^>ositions,  of  eourse,  the  occu- 
pant is  moi"e  likely  to  be  disturbed,  an<!  is  also 
<lirectly  exposed  to  the  varying  temperature. 


Jumping-mouse,  does  not  do.  However  thia 
may  be,  Uie  fact  remains  that  both  these  ro- 
dents are  quite  sensitive  to  cold*  and  hibernate 


aa  soon  as  winter  sets  in  ;  yet  how  very  difler- 
ently  is  this  faculty  exercised  !    C.  C.  Abbott, 


k 


fe^ 


ri«,  u. 


Is  it  to  meet  the  rci|uiremcnta  of  this  condition 
that  this  mouse  lays  up  a  goodly  stock  of  f4>o<l 
during   autumn?  —  something   the  jerboa,  or 


ANOTHER  ANCIENT  HUMAN  SKELE- 
TON FROM  MENTONE,  FRANCE. 

Wk  owe  to  the  favor  of  Prof.  Spencer 
F.  Baird,  secretary  of  the  Smithsonian  in- 
stitution, piiotographs  of  a  human  skuU 
exhumed  last  month  from  one  of  the  groltoa 
at  Men  lone,  France  (next  to  that  in  which 
Ilivi6re  discovered  a  skeleton  twelve  years 
ago),  together  with  a  letter  from  lion. 
Thomas  Wilson,  U.  S.  consul  at  Nice,  un- 
der date  of  March  31,  from  which  we  ex- 
tract the  following  statements:  — 

The  skeleton  to  which  the  skull  belongs 
was  found  in  the  ^  fourth  cavern,*  at  a  depth 
of  eight  metres  and  a  hidf,  u ruler  well-de- 
fined strata  ;  one,  a  metre  and  a  half  thick, 
(composed  of  cinders,  ashes,  burnt  eai'th, 
and  charcoal.     More  or  less  worked  flint 
chips  were  found  with  it,  comparing  weD 
with  those  found  with  Riviere's  skeleton. 
The  skeleton  was  complete ;  but,  as  the  result 
of  a  quarrel  over  tue  ownership,  the  body  waa 
stolen,  and  its  whereabouts  are  still  unknown. 
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The  skull  was  br<^en  in  the  exhumation,  but 
is  nearl}'  perfect;  and,  when  found,  a  large 
flint  chip  was  found  resting  against  the  top  of 
the  head,  as  shown  in  fig.  1,  and  two  othcra 
resting  like  epaulets  against  the  shoulders. 
The  length  of  tlie  skull,  from  the  back  of  the 


Although  much  has  been  written  about  thei*  rep> 
tiles  since  Buckland  described  MegalosauniBy  in  182i 
but  little  has  been  made  out  in  regard  to  the  struc- 
ture of  the  skull,  and  many  portions  of  the  tkeletoD 
still  remainctl  to  be  determined. 

Of  the  carnivorous  dinosaurs  from  the  American 


Kkull  of  ('oratoHaur(l^  i!:iiii<><)niiii  Mnri*h;  f\dv  view. 


Hkull  of  (?enitoi«nuru»«  mii«lcomlH  Murnli:  lop  vit-w.  «/,  im-al  «  iionliijf :  A.  b(»ni  core;  r,  aiiiorblial 
(•priiliiK;  t'con-bral  lit-nlf^pliiTth:  d.  orbit;  »•,  lowrr  ttinpoml  1ohk:i;  /.  fnmtul  bono;  h,  t-upra.u*m- 
p<^nil  foHjia;  j,  jujfnl  bonr;  m,  inaxillary  bone;  in\  nuduUa;  ii,  iianal  Ihhio;  or,  occipital  coinlylo; 
o/,  olfactory  lobti* ;  //,  prc-froiital  bom-;  ;;m,  pre-inaxlllary  bone;  y,  (luadrato  bone;  ^,  quadrato- 
lugul  boHf. 


head  to  the  forehead,  was  eighteen  centimetres, 
and  from  the  back  of  the  head  to  the  project- 
ing eyebrows,  nineteen  centimetres  and  a  half: 
the  breadth  was  fourteen  centimetres.  One 
femur  was  saved  from  loss,  and  measured  for- 
ty-nine centimetres  in  length. 


NEW  JURASSIC  DINOSAURS, 

Is  the  American  Journal  qf  science  for  April, 
Professor  Marsh  has  given  the  principal  characters 
of  the  Theropoda,  a  carnivorous  order  of  dinosaurs, 
illnitrated  by  numerous  figures,  several  of  which  are 
htra  rapeated. 


Jurassic,  tliere  are  apparently  four  distinct  families, 
one  of  which  is  reprosentod  by  Ceratosaurus,  a  new 
form  here  described.  The  nearly  perfect  skeleton  of 
Ceratosaurus  presents  several  cliaracters  not  hitherto 
seen  in  tlie  Dinosauria.  One  of  them  is  a  large  horn 
on  the  skull;  another  is  a  new  type  of  vertebra;  and 
a  third  is  seen  in  the  pelvis,  which  has  the  bones  all 
co-ossified,  as  in  all  known  birds  except  Archaeopte- 
r>'x.  Another  feature,  not  before  known  in  carnivo- 
rous dinosaurs,  is  tlie  presence  of  osseous  dermal 
plates,  extending  from  the  skull  over  the  vertebrae. 
This  skeleton  is  over  seventeen  feet  in  lengtli. 

The  skull  of  Ceratosaurus  is  very  large  in  propor- 
tion to  the  rest  of  the  skeleton.  The  posterior  region 
is  elevated,  and  moderately  expanded  transTernlj. 
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'ftie  facial  portion  is  elongate,  titpertng  gradually      furmft  found  with  them.    Some  faria  teem  to  iodi- 
to  the  muttle.    Seen  from  above,  the  skull  in  out-      cate  tkat  they  were  vivlparoti».     The  pubea  were 


\ 


m 
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line  is  like  that  of  a  crocodile;  seen  from  the  side, 
it  appeare  lacertilian  iu  type,  the  general  struc- 
ture being  light  and  open.  The  nasal 
iKynes  stipporl  a  lArge,  compressed,  elevated 
horn-coro  on  the  me<lian  line.  It  evident- 
ly supported  a  high  trenchant  horn,  which 
inuBt  have  formed  a  powerful  weapon  for 
offence  and  defence.  Tbe  maxillary  bones 
a,re  large  and  massive,  as  are  also  tbe  lower 
jaws.  They  are  each  provided  with  nu- 
merous teeth,  which  are  large,  powerful, 
and  trenchant,  indicating  clearly  the  fero- 
cious character  of  the  animal  when  alive. 
There- are,  moreover,  larj^e  protubcrancea 
partially  « overlying  Uie  orbits,  which  they 
doubtless  served  to  protect.  Tbe  brain 
was  of  medhtm  filee,  hul  comparatively 
much  larger  than  in  the  herbivorous  dino- 
saurs: it  was  quite  elongate,  and  situated 
obliquely  in  the  skull.  The  foramen  mag- 
num 18  smalL  The  cerebellum  was  of 
moderate  nize.  The  optic  lobes  were  well 
ilevelopcd,  and  proportionally  larger  than 
I  he  hcmlsphoreH,  The  olfactory  IoImjs  were 
large  and  cxpandetl.  llie  pituitary  body 
appears  to  have  been  large. 

The  cervical  vertebrae  differ  In  type  from 
those  of  any  other  known  rcptili^,  being 
deeply  concave  behind,  but  flattened  In 
fronts  leaving  only  a  narrow  margin  for 
articulation. 

Tbe  bones  of  the  pelvis,  except  the  sa- 
crum, are  all  thoroughly  co-o?slfied.    The 
pelvis  is  extremely  narrow,  being  in  striking  contr;ist 
to    tbe   width    in   this  region    in    the   herbivorous 


long,  and  firmly  unlied  for  the  greater  part  of  ihelr 
lengthy  terminating  below  in  a  large,  moBsive,  foot- 
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like  body,  which  probably  served  to  support  the  ani- 
mal when  sitting  down. 
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Restorations  of  the  fore  and  hind  !eg;8  of  Allosaurus 
are  given.  They^are  remarkable  for  the  great  dispar- 
ity in  size.  A  new  classification  of  the  order  Thero- 
poda  is  also  proposed,  including  the  European  as  well 
as  the  American  fonns. 


THE  ASTRONOMICAL   LABORS    OF  MR. 
COMMON. 

In  his  address  before  the  lloyal  astronomical  soci- 
ety in  February  last,  on  the  presentation  of  the  gold 
medal  to  Mr.  Common  for  his  photographs  of  celes- 
tial bodies,  the  president  of  the  society,  Mr.  Stone, 
remarked  that  the  council,  in  making  the  award,  had 
been  less  influenced  by  originality  in  the  methods 
adopted  than  by  the  great  practical  success  which 
has  attended  his  efforts  in  this  field  of  astronomical 
research.  It  will  be  of  interest  to  note  a  few  points, 
relating  to  the  labors  of  Mr.  Common,  which  have 
contributed  more  or  less  directly  to  the  importance 
of  his  results. 

He  began  celestial  photography  about  ten  years 
ago,  with  a  small  refractor  of  five  and  a  half  inches 
aperture.  In  1877  he  supplied  himself  with  an  eigh- 
teen-inch  mirror  by  Calver,  the  mounting  for  which 
was  designed  by  himself,  and  executed  under  his 
direct  personal  superintendence.  In  a  paper  pre- 
sented to  the  Royal  astronomical  society  in  187i)y  he 
laid  down  certain  assumedly  proper  conditions  to  be 
fulfilled  in  the  mounting  of  large  reflectors,  according 
to  which  he  was  proceeding  with  the  construction  of 
an  exceedingly  powerful  telescope,  and  among  which 
were  the  following :  — 

1°.  No  tube  properly  so-called.  29.  No  mass  of 
metal  either  below  or  at  the  side  of  the  line  join- 
ing the  large  and  small  mirrors.  3^.  An  equatorial 
mounting  capable  of  direction  to  any  part  of  the  visi- 
ble heavens,  and  of  continued  observation  past  the 
meridian  without  reversal.  4°.  An  eflicient  means 
of  supporting  the  mirror  without  flexure.  5°.  Driv- 
ing-clock, circles  to  find  or  identify  an  object,  and 
motions  taken  to  eye-end.  6°.  A  collimator  for  the 
ready  adjustment  of  the  mirrors.  7°.  Such  a  con- 
struction of  mounting  as  to  give  the  greatest  amount 
of  steadiness  with  the  least  amount  of  friction.  8°. 
An  eflicient  means  of  resilvering  the  mirrors  and  of 
protecting  them  from  dew.  9°.  A  safe,  steady,  and 
easily  adjusted  platform  for  the  observer,  allowing 
about  two  hours  continuous  observation  without  the 
necessity  of  any  motion  except  that  from  the  observ- 
er's place,  and  of  easy  access. 

In  designing  a  mounting  to  satisfy  these  conditions, 
Mr.  Common  made  such  departures  from  the  old 
form  of  mounting  and  platform,  that  an  account  of 
it  was  deemed  worthy  of  a  place  in  the  Memoirs  of  the 
Royal  astronomical  society,  wliere  may  be  found  (vol. 
xlvi.  p.  173)  a  description  of  his  instrument,  together 
with  fully  detailed  drawings  suiled  U')t  only  for  his, 
but  also  for  a  much  larger  telescope.  In  tlie  actual 
construction  of  the  thirty-six  inch  reflector,  the  cost 
was  kept  down  as  much  as  possible  without  sacri- 
ficing any  essential  points,  all  elaborate  mechanical 


arrangements  coming  under  the  iMttd  of  mera  laza- 
ries  being  avoided.  Both  the  telescope  mod  its  house 
were  so  contrived  as  to  be  completely  under  the 
management  of  one  person. 

The  difficulties  which  Mr.  Common  rarmoonted  fai 
the  construction  of  his  telescope  were  of  tlie  mort 
diseoaraging  nature,  — in  fact,  unique.  Jost  astbs 
great  speculum —a  lump  of  glass  of  about  tbirlj-ei|^ 
inches  diameter,  and  seven  inches  thidmeM — ww 
ready  to  receive  its  final  figare  in  the  henda  of  the 
optician,  it  burst  into  a  thousand  pieces  with  a  tenrifie 
explosion.  Within  a  few  hours  time,  Mr.  Common 
had  telegraphed  to  the  glass-makers  In  Paris  for  two 
more  disks  of  like  dimensions,  the  extra  one  to  be 
brought  into  service  in  case  of  another  explosion. 
The  second  disk,  however,  was  successfully  ground, 
polished,  and  mounted  ready  for  work,  about  the 
middle  of  1870,  and  it  is  with  this  instrument  that  Mr. 
Common  has  carried  on  his  unequalled  researdies. 
In  some  respects  it  is  proper  to  call  it  the  most  power- 
ful telescope  in  existence,  although  the  great  refrac- 
tor of  thirty  inches  aperture,  now  being  mounted 
near  St.  Petersburg,  may  be  expected  to  surpass  iL 

A  description  of  Mr.  Common's  novel  plan  for  sil- 
vering large  mirrors  may  be  found  in  vol.  xlii.  of  the 
Monthly  notices  of  the  Royal  astronomical  society, 
at  p.  79. 

Of  the  mounting  of  Mr.  Common's  reflector,  Mr. 
Stone  remarks,  that  it  shows  in  every  direction  great 
engineering-skill,  guided  by  the  experience,  gained  in 
the  use  of  the  smaller  instruments,  of  the  actual  re- 
quirements for  successful  astronomical  work.  The 
method  of  relieving  the  friction  of  the  polar  or  main 
axis  of  the  instrument  deserves  especial  attention, 
and  is  fully  dealt  with  in  his  memoir.  Mr.  Common 
alluded,  in  this  publication,  to  the  fact  that  this 
principle  is  equally  applicable  to  other  astronomical 
instruments  of  large  dimensions;  and  at  the  meeting 
of  the  Royal  astronomical  society,  March,  18S4,  he 
presented  plans  for  a  large  transit  circle  in  which 
mercury-trouglis  are  used  to  sustain  the  weight  of 
the  tube  when  in  certain  positions.  By  these  means 
he  believes  that  flexure  may  be  practically  elimi- 
nated. 

Early  in  1880  Mr.  Common  attempted  to  photo- 
graph the  great  nebula  of  Orion;  the  result  being  a 
failure,  as  the  stars  appeared  on  the  plate  as  lines, 
and  the  nebula  had  impressed  itself  only  as  a  faint 
stain.  But  such  failures  only  suggested  the  neces- 
sity of  improved  clock-driving,  and  the  use  of  more 
sensitive  plates.  In  June,  1881,  Mr.  Common  obtained 
a  successful  photograph  of  comet  (6)  of  that  year;  and, 
in  March  of  the  year  following,  a  photograph  of  the 
nebula  of  Orion,  which  excited  the  admiration  of  all 
the  astronomers  who  had  an  opportunity  of  inspect- 
ing it.  He  continued,  however,  to  push  the  refine- 
ments of  his  photographic  and  instrumental  equip- 
ment to  a  farther  limit,  and  obtained  on  the  30th  of 
January,  188i5,  a  photograph  of  the  nebula,  with  an 
exposure  of  thirty-seven  minutes,  a  carbon  enlarge- 
ment from  the  negative  of  which  was  presented  to 
the  Royal  astronomical  society  in  the  March  foUow- 
ng.    This  photograph  showed  a  marked  advance  en 
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»lt  lim  pr(?x*ltnj$  ones,  iiid  gave  evidence  of  a  time 
(ipproaclnniE:  when  the  shapes  of  nebulae,  aitd  Ihe  re1a< 
tive  bright  nesa  of  the  rtiffi^rent  parts»  will  be  recorded 
photiigniphicjilly  in  a  belter  manner  rhan  by  the  most 
careful  liand  drawings.  The  behavior  of  the  very 
faijil  Blurs  In  the  nebnia  also  led  to  results  of  the 
^roJile$t  interests  These  stara  appear  on  his  nega- 
tives taken  with  exf»osures  of  from  Ihirty-seven  to 
sixty  minutes;  and,  as  Ihc  time  of  exposure  can  be 
i^asily  extended  to  hours,  Mr.  Comraou  thinks  it 
quite  poK$iibIe  to  get  stars  invisible  to  ilic  eye  in  the 
wme  telescope  used  for  photography.  Mr  Common 
Itas  alreaily  experimented  witli  the  longer  exposures, 
and  more  details  are  brought  out  with  every  increase 
of  the  lime;  and  it  appear*  that  the  extreme  limit  of 
useful  exposure  has  not  even  been  reached  at  an  hour 
and  thirty  niinutes. 

Mr.  Tomnjon  has  also  obtained  beautiful  photo- 
graph.^ of  other  nebulae  and  of  the  planets  Jupiter 
and  8aturt»f  and  has  nho  applied  himself  successfully 
to  obfaining  photographie  star  maps  to  stars  of  the 
eleventh  magnitude. 

In  connection  with  all  this  variety  of  valuable 
astronomical  work,  it  should  be  noted  that  Mn  Com- 
mon lielongs  properly  to  the  ranks  of  amateur  as- 
tronomers; and  this  fact  was  dwell  upon  at  some 
lenjfih  by  Mr.  Stone,  at  the  conchniiion  of  his  addn^sis, 
kfp  follows:^ 

"  Tlitf  IPHon  taught  U  not  n  new  one.  Th«?  fceordP'  uf  tiur 
•pocloty  irt?  ri<?h  tri  Uiu  Intxirn  of  our  umnUrur  n«1ron4imenB,  The 
wmatour  who  «<in  provUic  hlrtiKi'lf  with  viifflRUml  IriMlniiiicntJi! 
mnn*  for  cirlglnnl  reaeareh  noed  fear  no  prorvwlonal  rivalry. 
Uotmmmvllvcl  by  tUo  oecesiiUy  of  conUnu1n|;oh*(*rvnUrpTi«  wIki#<* 
vattie  Inrgt'ly  drpt'iids  un  tticlr  coiiUnulty,  Imvjtig  ihe  |K}Wcr  of 
Ukliiif  «ji  liny  duhjtct  )w  plracrn,  wltluMil  fvnt  ur  rc«(»u»i»»billty 
of  cliiirj^t.>s  of  wiictrd  tltno  ntid  wiuit<*fj  meonn,  he  ]Hi«uie»ncM  iid* 
vKnU«g«a  which  nm  prIceJvM  In  Uie  lentatlvo  And  exp^rifncbUl 
■tiUffa  of  tiuy  work. 

**  It  !•  lu  wof  k  of  iT"      *  >Hkl(i)c  advMDtiigra 

la  our  science  nitint  t>  ,>rk  wttl  mont  cvr. 

tiilnty  repny,  by  iho  t  >  ^  xiiccemi,  llu*  vlTortJi 

»f  Ihoie  wIk»  dLn'oU*  iliemnrtivr*  to  original  work  In  our  acknee; 
«i>d  the  lleht  of  rv»vaic1i  |»rc!»votcd  U  at>»utiitcly  liotjtiUlcfl*.'* 


insect:^  and  fermentation. 

TnAifKs  to  a  lonjEj  line  of  iuvesiiirators  and  expcri- 
menlent,  beginning  with  Sprengel,  and  Inchiding 
amonf;  Its  recent  leaders  Dnrwin  and  Hennann 
liiiller,  we  know  that  very  intricate  relations  exist 
iween  HowerlnEj  phinti  and  insects  which  result 
(Uie  aclvantago  of  lioth;  many  insects  obtaining 
Eeir  food  eiclu^iively,  or  in  large  juirt,  from  the 
nectar  and  p>llen  of  flowen,  whh'h  are  strengthetjed 
by  Inlercrosslng  as  a  result  of  their  visit'.  Within 
the  last  few  years  the  activity  of  Insects  has  nUt* 
been  shown  to  have  a  close  connection  with  the  dis- 
tributlori  of  other  and  lower  orgatii.ims.  The  fetid 
ilime  of  phallolds  has  long  been  know*n  to  be  atlrac* 
tive  to  many  fUes  and  ncaveng»'r'bm'tles ;  and,  as 
Mr.  Gerard  suggests  in  the  c»se  of  the  common 
sttnkhorT}^  (Fhalitis  impudicus),  the  dissemination 
of  thete  fungi  Is  largely  traccahhs  to  Huch  Insects. 
Rathay  has  likewise  shown  th.it  a  t»artnership  of  a 


somewhat  similar  nature  probably  extsl.s  between 
some  of  the  rust  fungi  (Roe^telia,  Aecidium),  and 
insects  which  feed  upon  iho  siwect  secretion  that 
uccompanies  their  spermalia.  In  these  cases  the 
arrangement  appears  to  be  mutually  beneficial.  In 
the  la-st  it  may  also  favor  liie  spread  of  diseases  of 
the  higher  plants^  and  so  lead  to  important  indirect 
results.  Zymotic  diseases  of  man  and  tlie  domes- 
ticated animals  are  also  known  to  be  carried  by  the 
same  active  agents,  which,  however,  appear  to  be 
rather  accidental  than  specially  provided  for;  while, 
in  the  asserled  intervention  of  mosquitoes  in  the 
parasitism  of  Filaria,  they  are  decidedly  lost^s  by 
their  part  in  the  transaction. 

Boutroux  has  recently  shown*  that  insect*  also 
play  a  ver>'  important,  if  indirect,  r(tlem  the  life-his- 
tory of  yeasts.  It  lias  been  generally  iis^-etteil  that 
the  agents  of  spcmtaneous  fruit-fermentntlons,  like 
those  employed  in  the  manufacture  of  wine  and  cider, 
are  found  on  the  surface  of  the  ripe  fruit,  whence 
they  readily  reach  the  expressed  juice.  Boutroux 
was  led  to  itivesligate  their  occurrence  not  only  on 
ripe  fniits,  but  on  those  which  were  ininiature,  as 
well  fis  in  the  saccharine  secretions  of  flowers  and 
on  the  iHKlies  of  the  hipect**  which  visit  both  classes 
of  object**  lie  prepared  tubes  of  steHlixcd  cherry- 
juice,  or  other  fermentable  liquid,  from  which  germs 
were  excluded  by  means  of  cotton.  After  these  had 
.Hhown  their  freed  mn  from  yea!*t  by  remaining  un- 
changed for  a  fortnight,  at  a  temperature  favorable 
for  fermentation t  a  fruit,  flower,  or  insect  wa4  intro- 
1 1  need  into  each,  piecuution*^  being  taken  to  prevent 
the  Introduction  of  germs  from  other  sottrci;s.  Re- 
pealed transfers  wert*  made  fnim  these  first  propa- 
gntion  cultures,  where  several  species  were  usually 
found,  uniil  these  were  isolated,  when  their  form  and 
pliystological  cluiracters  were  studied. 

Contrary  to  the  prevalent  opinion,  it  was  found 
that  ripe  fruits,  as  long  as  they  are  intact,  bear  com- 
paratively few  yea*t-genns,  these  being  much  more 
frequent  on  grecfi  fruit,  as  well  as  in  the  nectar  of 
flowers  and  on  the  bodies  of  the  insects  which  are 
common  about  (lowers.  From  what  appear^t  lo  have 
been  a  careful  series  of  experiments,  Boutroux  ad- 
vances the  opinion  that  thesr  spontaneous  yeasts  are 
regular  in  habitants  of  neciar,  being  carried  from 
llower  to  flower  by  insects  in  their  viairs  for  this 
Ijevcrage.  After  the  fading  of  the  flower,  especially 
where  some  of  Its  organs  per.^ist  on  the  ripening  fruit, 
they  remain,  the  number  of  germs  suffering  constant 
ilimlnution  from  rain  and  other  causes.  When  the 
fruit  has  ripened,  a  few  of  these  germs  may  still  bo 
present;  while  others  are  brought  from  later  flowers, 
or  from  injured  and  fermenting  fruit,  by  insects  which 
feerl  upon  the  juices  of  the  latter.  The  hibi^rnalion 
of  thefe  species  is  thought  to  occur  on  the  remains 
of  fallen  fruit,  as  well  as  in  the  ground,  wlience 
a  new  supply  is  olitained  the  next  spring.  It  is  in- 
teresting to  note  that  the  species  which  have  been 
obtained  In  these  cultures  arc  not  identical  with  the 
wine  and  cider  ferments.  Although  some  of  them  re- 
semble these  closely ;  and  it  is  suggested,  that,  while 
»  Ann^  d*9  §H,  nature tlr*,  HoL^  e  ^C^r,  v,,  t\tl..  y.  144. 
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In  the  present  volume  their  hiitory  is  given  in 
tery  intorestinj;  detail,  which,  however^  lime 
tlocs  not  permit  iis  to  eon«u1er.  By  no  rnenns 
nil  of  htA  vicw>^  nre  aeceiitcil  or  aec'ei)lable ; 
hut  it^  tlu'  iliHtinj^uiHhetl  proft-ssor —  now  of  the 


HftXN&LS  FOR  UAH  UatHP. 

feoole  oomialt  lo  tie  rinslimt— - 

weHmveaven  mple  of  a  man  of 

fidence  wlia  biis  flnaiiy  attahuMi  ^nat  atid  de- 
served fiiUH--  If  Ilg  eomiog  wan  slow,  it  was 
sure;  ajMi  -  invti  have  Q(iet\  liail  ta  wait 

for  •  k  iTroi.  .  ^  ,.,../ 

llie  l!isl  ch^i^er  of  Ibf  liook  describes  the 
liiokigie^l  lalxinilory  of  I  lie  f>-  '  ^  -rniile. 
Dnder  l*asl*^ir*8  n>»iml,  its  Uv  Wen 

ma^te  amj*  •         -       '  v 

emmeDt  a  << 

ThegaitU  •» 

plaerfl  nT  ^ 

I>r    ■ 

and  kenni  In 

ilMPrellftf^  Rti# 

d*Ulm  dwells  a  stiiHiD^  \v  ,  a  gort  uf 

iiiihap|>y  family  of  antiuais  ;.*..,<  -^-^g  exfieri- 
OHial.  Tbe  authivr  diy !y  rvmarka^  thai  the  mad 
do^  are  oot  partietib- -  ^  -^^iriosr  to  ihi* 
spectator,  as  Ihey  f^iii  the  tnm  l»ar» 

oC  th^  e«fea«  '  While  s-Jinc*  however,   un* 
Atil«MM«  sad  givett  to  bifiibrlow  bwfcififf 
are  stiD  Micottgckioa  of  tlie  Mai  gem  that  i» 
devel<>flf!g  vitliiii  tbem.    U€i^  are  llmilk^ 
cr  -dbhtot  gaia«H|rff9,  aad  little  white 

HI  iceliMd  Ihr  iiMMsn^tkNi  ex|)t*fifliefit&^ 

Kvetj  BMNiilsig  a  toor  of  ttt$|>eclloci  fa  naadc 


nntl  tht*  ileiul  are  reroovecl  to  the  roonia  fibm^ 
for  tUsst'tlion  nnrl  exanilnfltion.      Same  of  In 
unininis  nrr  al?*o  brought  up  from  tinie  In  tin 
for  viviweclion.     But  in    1' 
•every  vtvr?4erte<l  tlot*:  H  h 

He  states  % 

cally  •  bo 

thoiigU      lie      -fioiL 

never  have  iho 

to  kiU  a  bird  far 

in  Iht^  eimae  of 

(le    has     no 

|)istri(iutc-fi     abOQf^ 

hibonitorv*     and 

nre  imniiiitrs  ami  ^K)XCl^. 

8om<'     nf    •j^rral    MKt* 

wri  nm\ 

of  aniii 

all  pail>     -  : 

indifcd,  of    the    worh 

^liicfa  ha%*e  dletl  uf  vo^ 

nousdtdeiises.     Infac 

thei^    eeetns     to    be 

regular  deliver^'  nl 

Itthoratory,     n  *  r 

of  tlicse  (*brist 

ham|K^r5*,  hut   of 

fin  tioxe^  finH   e-sir 


from    Braxil^  or  possibly  cholera-germs  tnm 


rid}i 


v««  4  mAtt  1 


Ifi^fifi.      |Vr»^fi»»#  th<  most  rtiHofi*  m\^f  f^ 
1  '        lasstoK 

t  to  Ihr  tabes,  swmnn  miUaoos  aa 
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lions  of  microbes  in  various  stages  of  ''  alteniia- 

tton  ; '  and  a  prick  from  a  pin-point  dipped  in 
any  one  of  Xl\em  might  confer  a  horrible  disease 
or  future  immunity  from  it.  Yet  in  the  midst 
of  such  dread  possibilities  the  devoted  experi- 
mentalist moves  unharmed. 

The  closing  paragraph  inns  as  follows: 
'*  At  this  very  moment  ex|3erlment8  [upon  the 
prevention  of  hydrophobia]  are  under  full 
headway.  Biting  dogs  and  bitteu  dogs  fill  the 
laboratory.  Without  reckoning  the  hundreds 
of  dogs  which  within  three  years  have  died 
mm]  in  the  laboratory,  there  is  not  a  ease  dis- 
covered in  l\nris  of  which  Pasteur  is  not  uoti* 
6ed.  '  A  poodle  and  a  bull-<iog  [brfuledotjueli 
in  the  height  of  an  attack  ;  come  I '  was  a 
telegram  sent  to  him  recently,' *  Pasteur  went, 
and  took  our  author  with  him.  The  two  dogs 
were  rabid  ^  an  dernier  pointy*  and  it  was  only 
lifter  some  time  and  no  Hmall  trouble  that  they 
were  bound  securely  to  a  table.  M*  Pa*iteur 
then  bent  over  the  frothing  head  of  the  bidl- 
dog,  and  sucked  into  a  pipette  a  few  drops  of 
saliva.  Our  author  remarks,  in  conclusion, 
bat  Pasteur  never  apjieared  to  hi  in  so  great 

I  in  the  wllar  where  this  took  i>lace,  and  while 
this  '  t^ie-a-tSU  formidable  *  was  being  enacte<K 


PLANT£'S  ItESEAnCHES, 

R€cherthe$  »ur  VvUctririt^\  dt  IS59  a  1879.     i*ar 
Gastox  Plante      Paris,  La   tumiere   elcctrique, 

TnK  great  interest  taken  in  electric  aecurnu- 
latcn-s  since  Faure  brought  out  his  second ary 
battery,  in  1881,  has  doubtless  led  to  this  re- 
print  of  Plunle's  reseurches  from  the  text  of 
the  first  edition,  published  in  1H71),  and  two 
supplementary  pajvers  issued  a  few^  months 
later.  These  researches,  extending  over  a 
period  of  twenty  yenrs,  are  ebaracterized  by 
a  neatness  and  originality  that  make  them  very 
attractive.  The  waiter  considered  himself  spe- 
cially fortunate  in  receiving  a  cordial  invitation 
from  M,  Plaute,  in  1881,  to  witness  many  of 
the  most  interesting  exix?riments  described  in 
tins  book.  A  review  of  them  recalls  vividly 
the  pleasure  experleueed  in  Plants  *s  labora* 
tory,  near  the  celcbniled  ^  Place  <ie  la  Bastille.' 

A  dipldme  d*fionneur  was  most  worthily  con- 
ferred on  M.  Plants  at  the  Paris  exposition  of 
electricity,  in  recogntlion  of  his  labors  as  the 
inventor  of  the  secondary  batter}* ;  for,  while 
polarization  currents  hjid  been  observed  by 
other  physicists  previous  to  the  beginning  of 
bis  work  in  1859,  no  one  ha<l  pursued  the  in- 
vestigation with  MtfUcient  patience  to  make  the 


principle  of  any  special  value.*  It  is  entirely 
safe  to  say  now,  however,  —  in  view,  too,  of  aU 
that  inventors  have  done  within  the  past  three 
years,  —  that  no  one  can  make  a  special  stud}' 
of  secondary  batteries,  or  succeed  in  making 
efficient  ones,  without  going  to  these  researches 
of  Plantt^^  for  the  most  essential  part  of  his  in* 
formation.  As  a  purely  experimental  series, 
they  must  take  rank  with  the  l:»est  in  the  do- 
main of  physics. 

It  is  to  be  regretted  that  M.  Plant<^  has  not 
revised  those  j>ortions  of  his  researches  relat- 
ing to  the  chemical  reactions  taking  place  dur- 
ing the  charging  of  the  cell  and  its  discharge. 
His  exijlanation  of  the  formation  of  the  perox- 
ide of  lcn<l  on  one  plate,  and  of  spongy  lead  on 
the  other,  has  the  merit  of  simplicity  at  least; 
but,  in  the  light  of  Gladstone  and  Tribe's^  in- 
vestigations, it  must  be  considered  as  entirel}' 
too  8inii»le  to  accord  with  the  facts.  No  mention 
is  made,  in  these  researches,  of  the  formation 
of  lead  sulphate  \  and  yet  its  presence  is  fully 
established,  and  the  part  it  plaj's  in  local  action 
iM  clearly  demonstrated.  The  slow  conversion 
of  the  [lerosi^le  into  sulphate  on  the  negative 
plate,  with  llie  circuit  open,  explains  the  grad- 
luil  fall  of  electromotive  force ;  while  tlic  re- 
sidual charge  appears  to  be  fully  actxjuntcd  for 
by  the  two  related  facts  of  the  formation  of  a 
small  amount  of  ]>eroxide  on  the  |iositi\e  plate 
during  the  discharge,  producing  electrical  equi- 
librium before  the  peroxide  on  the  negative 
plate  is  exhaustecl,  and  the  subsequent  conver- 
sion of  this  peroxide  into  sulphate,  thus  re- 
establishing a  difTerence  of  jjotential.  The 
formation  of  highly  resistant  sulphate  from 
peroxitle  on  the  negative  plate,  and  from  metal- 
lic lead  on  the  |>ositive,  accounts  for  Plant6*s 
observation  that  a  cell  long  disused  acquires 
great  internal  resistance,  and  charges  again 
with  difliculty.  It  seems  highly  probable,  how- 
ever, that  the  skill  acquired  by  Plante  in  ^  form- 
ing '  his  cells  enables  him  to  so  modify  the 
physical  character  of  the  surfaces  of  the  lead 
plates  that  the  enlphatc  plays  a  less  important 
part  in  the  final  chemical  action  in  his  cell  than 
it  does  in  the  experiments  of  less  skilled  phy- 
sicists. Thus  Pmfessor  Barker  says  of  one  of 
his  Plant^^  cells,  *'  Not  a  trace  of  sulpliate  has 
been  formed  in  it  apparently,  though  it  has 
been  in  use  for  six  months/*  '^ 

It  would  be  pleasant  to  express  as  high  an 
opinion  of  M.  Plant(^''s  explanations  of  elec- 
trical phenomena  in  nature  as  of  his  researches  : 
but  this  is  impossible ;  for  while  he  gives  a 
possible  explanation  of  ball-lightning,  and  other 

I  Kahire,  xxv.  221,  4ft1 :  zxvL  251. 1102. 
•  Ftuc  Amrr,  a^tfuc.,  iixL  217. 
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forms  of  electric  discharge  from  the  clouds,  it 
is  none  the  less  unsatisfactory  to  be  told  that 
atmospheric  elcctricit}'  arises  from  the  earth's 
possessing  a  constant  positive  charge.  Again : 
the  theory  that  the  sun  is  only  one  of  a  cliape- 
let  de  grains  hrillanta  originally  fused  b}-  a 
powerful  current  like  the  globules  formed  by 
a  melting  wire,  and  that  ''  the  incandescence 
of  the  solar  globe,  prolonged  during  a  long 
series  of  ages,  is  itself  onl}'  a  spark  of  short 
duration  in  the  infinity  of  time  and  space  "  (p. 
250),  is  not  worthy  to  stand  in  connection 
with  the  account  of  his  many  remarkable  in- 
vestigations. These  furnish  no  basis  for  such 
a  speculation,  and  scarcel}*  more  for  the  theor}* 
that  '*  whirlwinds  and  cyclones  are  the  power- 
ful electro-dynamic  effects  produced  by  the 
combined  forces  of  atmospheric  electricity  and 
terrestrial  magnetism  "  (p.  229). 

In  conclusion,  M.  Plaut^  sajs,  respecting  the 
nature  of  electricity,  that  it ''  may  be  considered 
as  a  motion  of  ponderable  matter,  —  motion 
of  transix)rt  of  a  very  small  mass  of  matter, 
animated  by  a  very  great  velocity  if  an  elec- 
trical discharge  is  considered,  and  a  very  rapid 
vibrator}'  motion  of  the  molecules  of  matter 
if  its  transmission  to  a  distance  under  the  d}'- 
namic  form,  or  its  manifestation  under  the 
static  form,  at  the  surface  of  bodies,  is  consid- 
ered *'  (p.  314).  Without  adopting  this  view, 
we  may  sa^'that  many  of  Plant^'s  experiments 
strongly  sup[X)rt  it. 


THE   CHILIAN  LANGUAGES. 

Chilidugu  aive  tractatwt  linguae  chilensis.  Opera  Bkr- 
NARDi  Havkstadt.  Editioiiem  novam  immu- 
tatam  curavit  Dr.  Julius  Platzmanx.  2  vols. 
Lipsiae,  TeuOner,  1883.     952  p.     12°. 

This  is  the  general  title  of  PIatzmann*s  neat 
facsimile  reprint  of  an  important  publication 
of  the  eighteenth  century  which  had  become 
quite  scarce.  Havestadt  was  a  Jesuit,  born  in 
the  environs  of  Cologne,  on  the  Khine,  and  a 
man  of  considerable  learning,  —  a  fact  which 
appears  not  only  from  the  fluent  and  elegant 
Latin  style  in  which  his  manuals  are  comix)sed, 
but  also  from  the  few  leaves  which  he  devotes 
to  an  autobiographic  notice.  The  travels  per- 
formed by  him  (1751-52)  in  his  Chilian  diocese 
on  the  western  slope  and  in  the  higher  valleys  of 
the  Andes  are  described  in  vivid  colors  by  him- 
self, and  illustrated  by  a  quaint  map,  which 
full}'  deserves  the  attention  of  ethnographers. 
The  missionary's  work  was  originally  published 
(in  1777)  with  several  sub-titles,  which  are 
faithfull}'  reproduced  in  the  reprint  with  all  the 
saints'  images,  heraldry,  etc.,  and  embrace  the 


following  parts :  Chilian  grammar ;  three  vo- 
cabularies; catechism,  with  Ltatin  translation, 
and  h3*mn8  in  Chilian,  to  which  music-notes  are 
added  ;  and  a  diary. 

The  phonetic  system  of  Chiliddgu  (d^, 
'  language  ' )  is  described  with  laudable  aoca- 
racy  by  the  padre,  who  marks  fortj  different 
sounds  as  constituting  its  alphabet.  The  lan- 
guage evinces  some  tendency  towards  nasali- 
zation of  the  consonantic  elements,  but  is  of 
an  easy  and  harmonious  pronunciation,  and 
shows  some  general  resemblance  to  Quichhoa 
and  Aimard  phonetics.  A  peculiarity  not  ven* 
often  found  in  American  languages  is  the  dual, 
which  here  pervades  the  verb  and  pronoun  as 
well  as  the  noun.  According  to  the  custom  of 
his  e|)och,  Havestadt  arranged  the  forms  dis- 
covered in  this  southern  language  wholly  after 
the  pattern  of  the  Latin  grammar.  He  found 
six  cases  in  the  noun ;  but  his  paradigms  con- 
clusively show  that  his  nominative  is  identical 
with  his  accusative  and  vocative,  his  dative  the 
same  form  as  his  ablative.  Whether  these 
cases  are  formed  by  postix)sition8,  or  by  real 
case-affixes,  remains  to  be  examined.  The 
verb  inflects  with  remarkable  regularity,  forms 
five  tenses  and  an  intricate  array  of  verbals 
(nominal  forms  of  the  verb,  gerunds,  etc.),  has 
an  interrogative,  affirmative,  negative,  and  pas- 
sive form,  together  with  an  extensive  system  of 
transitions.  A  large  number  of  suffixes  serves 
to  form  derivatives,  verbal  as  well  as  nominal, 
from  verbal  and  nominal  bases.  In  his  rich 
collection  of  conversational  phrases,  the  author 
has  given  a  powerful  and  safe  guide  for  the 
study  of  this  sonorous  tongue,  which  he  extols 
in  such  a  manner  as  to  make  it  '-  surpass  in 
excellence  and  graphic  power  all  other  lan- 
guages of  the  world .  *  *  The  vocabularies  given 
by  Havestadt  are  more  copious  than  that  of 
Febrcs  and  the  other  authors  who  have  written 
upon  the  Chilidugu.  The  dialect  of  Chilidugu, 
treated  by  Havestadt,  is  that  of  the  Molu-che 
tribe. 


THE  IRON  AND  STEEL  INSTITUTE. 
The  journal  of  the  Iron  and  steel  institute.     Vols.  i. 
andii.  London,  »S/?on,  1883.    10+484,  405 p.  8«. 

The  proceedings  of  the  Iron  and  steel  insti- 
tute cannot  fail  to  be  of  interest  to  the  gen- 
eral scientific  public,  and  especially  so  to  the 
workers  and  manufacturers  of  iron  and  steel, 
since  the  society  numbers  among  its  active 
members  such  men  as  Sir  Henry  Bessemer, 
Mr.  Sidney  G.  Thomas,  and  Mr.  I.  Lowthian 
Bell-  The  late  C.  W.  Siemens  was  one  of  tbe 
prominent  members   and   contributors.     TiM- 
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papers  re  at!  and  discussed  at  the  meetings  held 
during  the  last  fourteen  years  cover  uot  only 
the  practical,  but  the  Iheorelical  groiiud  of 
the  iron-iiianufaeture. 

As  its  name  imlieatcs,  tl»is  society  coufin<*s 
itself  to  the  tHinsiik* ration  of  iron  ami  steel, 
and  allied  subjects.  In  the  vohnne^  Itcforc  us 
we  have  sixteen  papers,  which,  with  the  dis- 
eussioas,  occi»[>y  W[\  pafrcs.  There  are  43 
plates  of  illustrations.  The  remainder  of  the 
vohunes,  400  pao^cs  in  all.  consists  of  notes  on 
the  progress  of  the  iron  and  steel  industries  of 
the  Unii<^d  Kingdom  and  «»f  forei|tn  countries* 
Thrsc  notes  are  arranged  for  the  different  coun- 
tries under  the  following  lieads  :  ores  and  fuel, 
hhist-furn:u!e  practice,  manufacture  of  stecK 
mannfacttn*c  of  iron,  mechanical  and  physical 
projK'rtii's  of  iron  and  steel,  chemical  pro[>- 
erties  of  iron  and  steeK  statistics.  These 
not<^s  c<»ntain  also  summaries  of  important 
papers  in  foreign  publications. 

The  most  valuable  [tapers  in  these  volumes, 
th«isi*  on  the  temperature  best  for  the  greatest 
production  of  iron  at  least  exix*nse  of  coke, 
and  on  coke  and  gaseons  fuel,  ha\e  l)een  no- 
ticed  a  bead  V   in   Science^    Nos.  ?^3,  50,  and 

Vol.  i.  o|>ens  with  a  discussion  on  Mr.  G,  A. 
Suclu.s's  pai>cr  on  the  physical  and  chemical 
charadcrs  of  iron  ami  stccL  In  view  of  the 
griMit  increase  of  attcnlion  paid  to  tliis  sub|t.'ct, 
the  fioints  of  the  discussion  are  worth  a  mo- 
ment's notice.  One  of  the  more  important 
points  U)  be  scttle<l  is  the  relation  of  the  chem- 
ical comjKJsition  and  the  plu&ical  treatment, 
hammering,  heating,  compression,  etc.,  to  the 
toughness  and  durability  of  steel  nse<l  for  rails 
and  maehinery. 

The  Hrst  researches  on  the  subject  seem  to 
have  been  those  of  Messra.  J.  T.   Smith  and 


Price  Williams  (Proc.  inst.  ch.  eng*^  1875-76). 
Tht!  conclusion  arrived  at,  that  soft  rails  low 
in  carbon  resisted  wear  better  than  harder 
rails?  high  in  carbon,  was  contrary  to  the  gen- 
eral opinion  of  metalbn-gists  and  engineers, 
vvhif'h  had  been,  that  steel  would  wear  better, 
the  harrier  it  wits.  C.  B.  Dndley*s  investiga- 
tions in  lH7>t  and  1880  {Trans.  Amer*  inat. 
min.  eng.^  vols*  vii,  and  ix.)  led  him  to  advo- 
cate the  use  of  soft  steel  for  rails*  The  late 
Professor  Griincr  agreed  with  this  \  lew.  But 
many  engineers  remained  unconvinced  ;  since, 
they  argued,  the  rails  tested  might  have  had 
other  causes  of  weakness  than  an  unsuitable 
amount  of  carlmn. 

In  thecourec  of  the  discussion  of  Mt\  8nelus*s 
pa[icr,  M.  Cazes.  cbief  of  the  jK^rmancnl  way 
of  the  Ckemin  de  pit  du  midi  de  France,  gave 
some  interesting  tables,  showing  that  the  hard 
rails  useil  on  th^it  road  lusted  much  longer  Mian 
those  on  the  Colognc-Mindeu  railroad,  which 
have  a  composition  more  nearly  approacbing 
Dr.  Dudley's  proposeil  formula.  There  is  as 
yet  no  commonly  accepted  jueasure  of  the  work 
done*  by  a  rail.  It  is  usually  measured  either 
by  the  tonnage  borne  or  by  the  number  of 
trains  which  have  passt*il  over  it;  but  in  nearly 
nil  ustimatc^s  the  speed  i>f  the  train*  which  is 
an  iin|>ortaiit  clement  in  the  measure,  has  been 
left  out  of  the  consideration. 

Ill  view  of  nil  these  discordant  i^esults,  tlie 
physical  side  of  the  question  is  coming  into 
prominence.  It  is  said  that  a  sudden  cooling 
or  a  powerful  compression  favors  the  passage 
of  the  carbon  into  '  hardening  carbon  :  *  and 
iijwn  this  chemical  etfect  of  a  physical  cause, 
M.  L.  Clcnmndot's  new  process  of  lem[jering 
steel  by  compression  is  based.  It  is  evident 
that  nnmy  more  experiments  are  needed  before 
any  satisfactory  theory  can  be  adopted • 


INTELLiaENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVERNMBhTT  OBGAJ^IZATIONS. 

Ooologioal   tnrrvj. 

Micro»copie  rock-lnvextigatlmi.,  —  Tn  sidditlon  to  tlie 
mieroscnplc  examiitation  uf  thin  rock-seclions  being 
mode  In  tlje  various  divisions  of  the  survey,  espe- 
cially ill  the  Hocky-MountuJn  (Uvisiou  .at  Denver,  and 
by  Mr.  R,  D.  Ining  and  his  assist-anUs  iu  the  Lake- 
Superior  region,  arranKf^menls  liavis  been  perfected 
In  carry  on  wlrailar  work  at  Washington,  under  the 
direction  of  Mr.  .L  S.  Diller,  who  liai  recently  been 
engaged  iti  arranging  the  luaehiaery  and  npplinnces 
for  this  work.  Th»5  work  ol  cutting  and  grinding 
rook-ii]«clmena  lias  been  carried  on  by  Mr.  Nowrnan, 


under  the  immediate  su[>ervi5lon  of  Mr.  Diller.  It 
la  also  Intended*  iu  thU  connection,  to  make  the  pho- 
tograplilc  division  available;  and  preparatory  tneas* 
ures,  with  this  ottject  in  view,  are  being  taken  by 
Mr.  Millers,  the  photographer  of  ilie  survey. 

Rorkifo/LaM€n'8  Peak,  —  Last  July  Mr.  Diller,  be- 
fore undertaking  the  reconntdssance  of  ll»e  Cascade 
Range,  made  a  six^days'  trip  from  Red  Bluff,  Cali- 
fornia, to  Lassen's  Peak  (or  Bulte),  and  collected  a 
numberof  interesting  rocks;  and  of  lliese  Mr.  Newman 
made  thin  sections,  the  microscopic  Btudy  of  which 
occupied  Mr.  Dtller's  time  during  January.  They 
included  basal ts«  iiypersthcne  andus-ites,  liombJeitde 
andesite»i  dacttes,  and  baiialtic  and  andesltlc  Xvdm, 
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Lassen* 8  Peak  is  composed  of  daclte.  This  rock 
Rlchtliofcn  considered  to  be- typical  nevadite,  but  Mr. 
Diller's  investigations  confirm  Mr.  Iddings*s  view  that 
it  is  dacite.  Gray  dacite  is  abundant  about  the  south- 
em  base  of  the  mountain,  in  smooth  cliffs  and  ledges, 
and  has  a  remarkably  gneissic  appearance.  Red  da- 
cite forms  the  summit  of  the  pealc,  and  a  lai^e  por- 
tion of  the  northern  rim. 

Basalt  has,  perhaps,  the  widest  di^ttribution  of  all 
the  rocks  found  in  the  vicinity  of  Lassen's  Peak,  and 
it  Is,  as  a  rule,  the  most  recent  of  the  Hows.  An  older 
basalt  has  been  found  in  the  stratified  tufa,  which 
forms  great  belts  along  the  western  base  of  the  moun* 
tain.  Between  Red  Bluff  and  Mill-Creek  valley,  south 
of  Lassen's  Peak,  a  distance  of  forty-five  miles, 
wherever  the  surface  is  not  occupied  by  tufaceous 
deposits,  the  rocks  are  basaltic.  Lassen's  Peak  is  an 
ancient  volcano,  and  has  poured  out  a  groat  variety 
of  lavas  which  are  arranged  in  a  most  favorable  posi- 
tion for  a  study  of  their  succession. 

Racks  qf  Mount  Shasta  and  vicinity,  —  During  a 
part  of  February,  Mr.  Diller  was  busy  with  the  mi- 
croscopic study  of  the  metamorphic  and  eruptive 
rocks  collected  by  him  last  season,  along  tlie  Sacra- 


mento River  north  of  the  moath  of  Pit  Rirer,  tad 
on  Mount  Shasta.  The  metamorphic  rocks  refened 
to  consist  mainly  of  augltlc  gneisses ;  and  the  eni^ 
tive  rocks  of  the  same  region  are,  in  part,  gabbni. 
Some  of  the  latter  present  peculiarities  that  cannot  be 
positively  determined  until  some  chemical  ezamina- 
tious  have  been  made.  The  specimens  hare  there- 
fore been  submitted  to  Professor  CJarke  for  chemial 
analysis. 

Mr.  Diller  has  examined  some  thirty  thin  seetioss 
of  rocks  from  Mount  Shasta,  and  finds  that  they  are 
divisible  into  three  groups;  viz.,  hornblende  snde- 
site,  hypersthene  andesite,  and  basalt.  The  roeki  of 
Shasta  are  quite  similar  to  those  of  Lassen's  Peak, 
with  the  exception  that  the  basalts  of  the  former  are 
much  richer  in  olivine,  and  contain  less  globnlitie 
base. 

Crater  Mountain  (or  Shastina),  on  the  north-west 
spur  of  Mount  Shasta,  is  composed  of  hornblende 
andesite;  and  through  this,  on  the  western  slope, 
there  has  burst  a  large  stream  of  hypersthene  ande- 
site which  stretches  far  to  the  westward,  towards 
Sissen*s  ranch,  in  Strawberry  valley,  on  the  Sacra- 
mento. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Engineen*  dub,  Philadelphia. 

April  19,  —  Mr.  S.  N.  Stewart  desorn)e<l  a  cushioned 
pier  and  rolling  trunnion  drawbridge.  Wilh  a  work- 
ing model,  he  showed  that  a  six-iwund  draw  could  be 
turned  by  a  pennyweight  prosaure  or  a  breath,  and 
claimed,  that,  with  a  leverage  six  times  as  great  as 
that  of  the  model,  twenty  ])(>un(ls  ])rossure  would 

turn  a  huiidred-tou  draw. Mr.  William  P.  Osier 

l>n»s(Mit<»d,  for  Mr.  J.  Godolphin  Osborne,  an  account 
of  the  Pocahontas  mine  disu'^tcr.  Ho  sliowtMl  how 
probable  it  was  that  gas  would  have  been  dotocted 
by  the  engineers  had  it  oxist«Ml,  ami  explained  the 
ni(>thod  of  damming  and  flooding  the  mine  with  17,- 
5(M),(  MX)  gallons  of  water  to  extinguish  it:  the  latter 
being  accomplished  in  sixteen  days,  one  day  being 
lost  in  repair  of  a  dam.     The  cause  of  the  explosion 

is,  as  yet,  unknown. Mr.  E.  S.  llntehinson  ^up- 

plemented  the  above  by  an  aeeount  of  his  recent  visit 
to  the  mine,  confirming,  as  far  as  he  had  observed,  Mr. 
Osborne's  opinion  of  damage  to  the  mine.  Timbers 
were  displaced,  cars  demolish<Ml,  etc.;  but  there  was 
no  fall  of  roof,  except  in  the  fan-entry,  where  much 
slate  had  fallen,  but  wliere  a  week*s  work  wouM 
repair  damage.  He  attributed  the  safety  of  the  roof 
to  the  fact  that  from  12"  to  18 '  of  coal  had  been  left 
as  an  elastic  support  to  the  treaeherous  slate  above. 
He  considered  the  presence  of  live  or  >ix  inches  of 
fine,  dry  coal-dust  on  the  floor  a  phenomenon  of 
special  interest,  and,  while  withholding  a  positive 
opinion  in  view  of  pending  investigations  by  a  com- 
mittee of  the  American  society  of  mining-engineers, 
he  referred  to  a  number  of  authorities  to  show  the 
important  bearing  dust-explosions  have  upon  safety 
in  mines,  like  this,  apparently  entirely  free  from  fire- 


damp.   Mr.  J.  Foster  Crowell  announced  that  the 

new  bridge  of  the  Pennsylvania  Schuylkill  valley  rail- 
road, over  the  Schuylkill  Kiver  at  Manayiink,  had 
just  been  completed,  and  noted,  as  a  remarkable  illui- 
tration  of  the  vast  strides  made  in  American  bridge- 
construction  during  the  past  few  years,  that  so  luge 
and  important  structure  as  this  is,  being  one-third  of 
a  mile  in  length  and  ninety  feet  high,  can  be  reared 
and  come  into  use  without  exciting  special  interest,  or 
even  deserving  particular  mention  from  an  engineer- 
ing pf>int  of  view. The  secretary  read,  from  Mr. 

J.  H.  Mur|>hy,  a  discusMon  of  the  switch  fonnulaeby 

Mr.  John  Marston. Mr.  A.  U.  Roberts  described 

a  contrivance  he  had  designed,  by  which  a  three- 
throw  point  switch  can  be  operated  from  a  single 
stand. 

Linnaean  society,  New  Tork. 

April  /5.— Mr.  K.  P.  Kicknell  read  the  third  In- 
st alnirnt  of  his  paper,  *  A  study  of  the  singing  of  our 
birds,*  treating  the  Passeres  to  Astragalinus  tristis 
in  the  same  vein  as  the  already  published  ]>ortions  of 

this  elaborate  treatise. Mr.  K.  F.  Pearsall  called 

the  attention  of  the  society  to  the  similarity  of  some 
of  the  notes  of  Parus  atrieapillus  to  those  of  Contopus 
virens,  which  accounted  for  the  erroneous  winter  rec- 
ords of  unseen  individuals  of  the  latter  species. -^~- 
Mr.  E.  P.  Hicknell  related  his  spring  observations  for 
1884  at  Kiverdale,  N.Y.,  upon  the  first  api>earance 

of  birds,  flowers,  etc. A  communication   from 

Judge  Bicknell  of  New  Albany,  Ind.,  stated  that  the 
English  sparrow  flew  from  that  city  to  the  ripening 
grain-fields,  and  hence  the  reduction,  by  one-half^  t  ~ 
the  promised  crop.    Only  a  very  slight  indulfUMf 
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ctivorouf  diet  by  thW  bird   was  iiot<?(i   by  Urn 

orous  wnter.  Dr  C.  ♦*>.  All«*»  uieiiUoned  the 

exbibltirm  of  n  cjirnivorous  j>r.»pens1ty  in  the  com- 
mon barnyartl  duck,  wlueh  be  bad  f^eou  cutcb  P* 
domefilicus,  hurry  with  the  atrui;«^liuj:  bird  to  the 
duck-pond,  drown  and  liimiedifitely  dt^vaur  the  vio- 

tim,   usually  swaHowin*^  it  whole.  Dr.    Allen 

placed  on  record  the  findiug*  June  15,  IBSU  upou  the 
Island  of  Grand  Menan,  by  himself  and  tlie  late 
Br.  Edward  Soutbwortli.  of  the  neat  wllli  four  ejjgs 
of  Em  pi  don  ax  flavIvetitrtB,  the  yt-'llow-bellk'd  fly- 
catcher, built  in  the  moss  upon  Ihc  north  fcido  of  an 
inclination,  partly  covered  over  by  moas,  grass^  and 
twigs.  It  was  linod  with  the  0nt?  tops  of  grasi^es,  covt-s 
hair,  and  fine  rootlets,  and  lot?atcd  in  a  *ofr,  swampy 
Hpot,  where  there  were  fow  largu  trees.    Tiie  irtale  bhtt 

\  not  seen;  but  the  female  was  almost  caught  by 

i  haiid,  so  clo»*ely  did  she  ait. 

Bostoo  looiet^  of  natuml  hiitorjrt 

April  /6\  — In  a  paper  on  the  relalion  of  the  *  Ke- 
weenawan  aeries'  to  the  'eastern  sandstone  *  in  the 
ricinity  of  Torch  Lake,  Michigan,  it  was  jxjirited  out 
by  M,  E.  Wttdsworth  that  the  Kewcenawan  series 
was  first  established  by  observalion^j  made  at  Doug* 
lass  Houghton  Falls,  near  Torch  Lake.  Tlie^e  ob- 
servations were  mp[>osPd  to  show  tliat  the  eastern 
samlsi^ne  lay  iiorUonlally  up  to  the  falls,  and  con- 
tained the  dehtiH  of  (he  supposed  old  seashort*  cIllT 
over  which  the  stream  now  fell.  In  18S0,  Wads- 
worth  showed  that  the  eattcni  sandstone,  inalead  o{ 
tielng  horizontal,  grutlually  dipped,  as  the  falls  were 
approached,  to  the  north- weft,  the  dip  increasing  from 
five  degrees  up  to  twenty-five  degrees  at  the  faUs. 
He  then  pointed  out  that  this  sandstone  contained 
idd  biisaltic  Iav.vfltnv8  interciihiled  with  It,  which 
L'xplaincd  ihe  origin  of  the  basahlc  debris  previously 
found  here,  and  showed  that  the  Kcwectiawan  **eriej 
and  eastern  sand?*tone  were  Ihe  same  formalion.  In 
the  Ihtrd  annual  report  nf  the  director  of  the  U.S. 
goologiral  survey,  the  correctness  of  these  observa- 
tions have  been  admitted,  with  the  statement  that  at 
some  diniance  below  the  falls  the  rocks  were  found 
lo  be  covered,  and  that  Wailswortb  bridged  in  bis 
imagination  the  g.-ip  Ixdween  the  sand<$tones  dipping 
live  degrees  aful  those  above  having  :v  sleeper  tjip. 
The  lower  ones  are  said  to  Im!  the  truei'Hstern  sand- 
stone, and  those  nearer  tlie  falls  to  belong  to  tlie 
Keweenawan  series,  while  they  were  separated  by  a 
hypothetical  »c«hore  cliff  insert<*d  in  the  covered 
space.  To  this  Wadsworth  replied,  that,  by  digging 
In  the  stream  and  on  tlie  banks  of  the  ravine,  lie  had 
actually  traced  (not  hnaglned)  the  relations  of  these 
rocks,  going  from  Iboi^e  dipping  five  degrees  up  to 
those  dipping  twenty-tlve  degrees,  and  that  they 
were  seen  lo  form  a  continuous  superimposed  scries, 
no  such  cliff  fl.s  Imagined  exisdng  between  them. 
Wadsworth  bad  also  shown,  in  18S(>,  that  the  eastern 
sandntone  was  exposed  on  the  Hungarian  River  op 
to  its  junction  with  the  Kcweenftwau  series.  On 
this  stream  the  sandstone  ha«l  a  varying  dip  from  ten 
to  twenty  degrees  to  the  north-west;  and,  although 
strtne  times  dipping  in  all  directions,  the  prcvaitiog  one 


was  north-we^t.  At  tlie  junction,  the  sandstone  wa» 
baked  and  indurated  hy  the  first  basaltic  lava-flow  of 
the  Keweenawan  pc*ries,  which  in  it^  turn  had  l>een  de- 
nuded, and  its  dtbria  huiit  into  a  conglomerate,  fonu- 
ing  the  fifth  fall  of  the  river.  In  the  above-mentioned 
report,  doubt  was  thrown  on  the^e  observations  by 
the  statement  that  the  observed  sandstone  was  a  loose 
piece,  or,  if  not,  the  basaltic  rock  surely  was,  and  that 
the  prevailing  dip  of  the  sandstone  was  to  the  south- 
esxfit.  Wadsworth  replied,  that  the  dips  given  in  the 
report  appeared  to  have  been  taken  from  tije  frost- 
dislocated  rock  on  the  sides  of  the  stream,  while  bis 
were  taken  in  the  bed  of  tlic  stream,  when  the  water 
was  exceptionally  low,  Uc  further  stated  that  the 
sandstone  at  the  junction  was  continuous  with  that 
seen  below;  tliat  it  extended  across  tlie  stream  and 
into  the  banks  on  both  sides;  while  the  baking  and 
induration  of  it  showed  that  it  must  liavo  been  over* 
flowed  by  some  heated  rock.  Again:  the  basaltic  rock 
extended  across  the  stream  into  both  banks,  atid  was 
found  to  underlie  the  conglomerate,  and  that  lie  dui; 
the  d6brl»  of  the  fonner  out  of  the  overlying  base  of 
the  latter.  All  this,  he  said,  showed  conclusively 
that  these  rocks  were  in  »ltit,  and  proved  that  here 
the  eastern  sandstone  and  Keweenawan  series  were 
one  and  the  same;  also  that  this  series  could  not  be 
maintained,  as  first  established.  He  further  pointed 
out  that  the  claim  advanced  liy  many  geologists,  that 
the  eastern  sandstone  did  not  contain  the  dehris  of 
the  porphyry  conglomerates  of  the  Keweenawan  sc- 
ries, WAS  entirely  opposed  lo  the  views  <»f  the  same 
observers,  that  the  eastern  sandstone  was  younger 
thau  that  aeries,  and  made  out  of  its  d6bris, 

AppidacMan  moimtain  clab^  Boitoa» 

April  &,  —  A  paper  by  Prof,  W,  W.  Bailey,  on  the 
west  Humboldt  Mountains,  Nevada,  gave  Bome  ex- 
pert eitces  of  the  ntithor  while  attached  to  the  U.  S. 
gcologieal  survey.  He  explored  Wright's  cafion,  and 
noticed  the  extraordinary  effect  of  diurnal  evapora- 
tion, the  streams  entirely  disappearing  during  tlio 
heat  of  the  day.  The  flora  of  the  Buena  Vi^-ta 
and  Coyote  cations,  on  the  eastern  side  of  the  Sierra 
Nevada,  was  found  to  be  very  distinct  from  lliat  of 

the  wcAteni  side  of  the  range. Itev.  Luther  Fam* 

ham   g«vc    accounts   of   three   visits   to  the   White 

Mountains,  in  imi,  1802,  and   im\ ^  Mr.   R  B. 

Lawrence  gave  aceouuls  of  the  explorations  of  the 
southeni  Alps  of  New  Zealand  by  Messrs.  Green, 
Hiust,  and  Van  Lendenfcld. 

Aoademy  of  astaral  acieQoe3»  Fbiladtlphia. 

Jl/arcAf/.  —  Prof,  E<lward  D.  Cope  presented  the 
results  of  hl^  study  of  material  itluslratiug  the  various 
ff>rms  of  mastodon.  He  lielleved  he  could  distin- 
guish nine  specie*  from  American  forniations,  while 
those  of  other  countries  would  probably  bring  the 
number  up  to  eighteen  or  twenty.  There  am  proba- 
bly two  genera.  The  oldest  American  matt od on 
comes  from  the  upper  half  of  the  mlocer;e,  an  asser- 
tion that  one  had  been  fouTul  lower  down  being  un- 
doubtedly incorrect.  The  division  of  the  genera  into 
two  groups,  founded  upon  dental  characters,  was  sug- 
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ge»te*J,  —  on*',  pepresente*!  by  the  Mastodon  ohioticiis, 
being  cliaracterizeiJ  by  the  ab&enct*  of  inferior  incis- 
ors; and  the  other,  to  which  might  be  referred  the 
genus  Tetracaulodon,  having  these  teeth. 

March  f7.  —  Dr.  Joseph  Leidy  called  attention  to  a 
^fxrcinien  of  a  lizard,  apparently  Euineces  chalcides 
which  is  remarkable  for  the  small  size  nf  its  linil^. 
Tliey  are,  indeed,  so  small  as  to  be  almost  invisible, 
thub  giving  the  creature  the  appearance  of  a  little 
snake;  vet  each  limb  has  live  well-developed  toe*. 
The  specimen  was  from  Petchaburi,  Si  am,  where  the 
natlvc<»  r«'gani  it  as  a  snake,  and.  as  is  common  in 
such  caM.'s.  consider  it  venomous. 

Ayril  /.  —  Dr.  Joseph  I^eidy  ra!l*rd  attention  to  a 
mass  rompo-«.-.l  of  ihe  tuliosof  Serpula  dianthus  from 
Har[ie;;:at  liay.  Th**  accumulation  of  the  material  is  so 
irreat  aa  to  almost  fi^rni  a  rt-ef  exii-ndirm  out  from  the 
bay.  The  locality  i«.  a  famous  one  fi»r  slicop's-head- 
(isbing,  the  fishes  probably  lindin^  their  fotnl-sujiply 
in  the  worms.  It  was  s^uc^i-sied  that  other  marine 
animals  may  con^zreijate  there  for  the  sam«*  reason, 
i*o  that  the  locality  is  probably  one  >f*ecially  worthy 

of  the  attention  of  zoMo^ical  students. KHferrinj; 

to  8om»;  observations  of  Kerner  respecting  the  thaw- 
ing-f^iit  of  chamlK'rs  in    ice  by  living  plants  in  the 
Alps  of  Kuropi'.  Mr.  T.  Meeh.in  confirnieil  th<'m  by 
some  obse^vation^  made  durins:  the  last  wintrr  on 
Kranthis  hyeniali**.     At  the  end  of  January  the  plant 
was  in  flower  aft«'r  a  few  warm  days,  when  a  tlrivin:; 
snow-storm  pnistrated  the  little  stems,  and  rovered 
them  n«*arly  a  foot  deep,  in  which  condition  they  re- 
mained  till   early  in    March.     Aft«?r  tln-y  had  been 
three  w»'ek<!  in  this  condition,  the  sii(»w  was  can^fully 
removed,  when  it  was  foiin<l  that  the  >t«'ins  had  be- 
come i>frfecl!y  er»-ct,  a   liltb*  chamber  in  tin-  sntiw 
bavin'.;   been   thawed   out   about    eai-h  flowiT-stem. 
There  was,  liowi'V«'r.  no  other  e\id«*nro  <»f  growth. 
The  few  bnds  whir-h  wen*  unopeneil  when  the  snow 
came,  were  still   unopened  when   the   sn<»w  thawed 
away,  after  live  we«*ks  impris  .minent:  and  the  idea 
conveyed  was,  that  plants  wou]«l  retain  life  without 
growth  for  an  iridi*(inite  time,  when  luider  a  low  tem- 
|)erature.  such  as  a  eovering  ui  i«.'e  or  snow  afforded. 
Aitf'd  J.'t.  —  Dr.  Charle«  S.  Dolley  of  Johns  Hop- 
kins university  >poke  of  a  form  r>f  so-called  paren- 
chymatous   or    inter>titial    dige.-tion    lie^i-ribrd    by 
Korotneff  as  oceurrini:  in  Salpa  and  Anehinia.     It 
had  been  asserte<l  that  a  large  amoeboid  cell  existing 
in  the  intestines  of  these  animals  takes  up  the  nutri- 
tive particles  and  passes  theni  on  into  the  tissues,  and 
that  in  other  related  forms  a  Plasmodium  performs 
the  same  function.     Dr.  Dolley  had  observed  tlur  ap- 
pearance in  the  intestines  of  Salpa,  which  had  boon 
described  by  the  Itussian  author,  but  he  would  sug- 
8^  An  entirely  different  interpretation  thereof,     in 
Upa  we  find  a  large  branchial  sac,  represeiitin;:  the 
^■Vft  pharynx  ^  the  posterior  porti(m  of  which  is 
^woBMch.    The  endostyle,  or  thickened  bottom 
^  ^Uld  or  grooTe  of  the  branchial  sac,  throws  out 
/^^^f  qC  nneiu,  which  covers  the  surfaco  like  a 
^JJ^*^*"*  la  which  nutritive  partich-s  finding  their 
I^J^JJj*****!!  i«  embedded.    The  food  is  car- 
**^*'  ^'  ihiB  mncoufl  sheet  is  wound  up 


into  a  thread,  which  can  be  traced  into  the  oesopb- 
gus,  and  fr«>ni  there  to  the  stomach.     In  Dr.  Dollcv't 
opinion,  this  mucous  exudation  Is  the  amoeboid cd 
descrilied  by  other  observers.  It  having  been  fonad 
lailen  with  nutriment  in  some  three  thoosand  lectioM 
of  Salpa.     When  food  is  not    present,  the  appeir- 
ance  indicated  cannot  be  observed. —^  Dr.  X.  i. 
Randolph  described  a  test  for  the  presence  of  smiL 
quantities  of  [leptone  in  solution.     If  the  acid  nitnu 
of  mercury  (Millon's  reagent)  be   added   to  a  coU 
aqueous  solution  of  {lotassium  iodide,  a  red  predpitatr 
of  mercuric  iodide  always  appears.     When,  howew. 
either  peptone  or  the  biliary  salts  are  present  in  Ilol^ 
worthy  amount,  the  precipitate  of  nascent  mercori? 
iodide  assumes  the  yellow  phase.     In  order  to  render 
the  test  sensitive  to  the  presence  of  minute  quanti- 
ties of  the  sub>tances  in  question,  he  had  found  ii 
neces^ary  to  limit  the  amount  of   potassium  iodide 
employed.     Thus,  to  each  five  cubic  centimetres  of 
sus]>ected  fluid,  which  must  be  cold  and  either  neo- 
tral  or  faintly  acid,  are  added  two  drops  of  a  silc- 
rated  Solution  of  potassium  iodide,  the  two  liquid 
being  well  mixed.     Four  or  five  drops  of  Millon's  re- 
cent are  now  added,  and  the  contents  of  the  vessei 
well  stirred  or  shaken.     Under  these  circumstances, 
the  presence  of  {leptone  in  amounts  of  less  than  one 
pari  in  five  thousand  is  readily  shown.     By  the  «- 
ercise  of  great  care  in  the  performance  of  the  te8t,hr 
had  been  able  to  demonstrate  the  presence  of  peptov 
in  a  Solution  containing  but  one  part  of  that  bodyic 
seventeen  thousand  parts  of  water.     The  conditioiL* 
interfering  with  this  reaction  are,  alkalinity  of  the 
fluid  examined :  heat,  which  has  the  same  influence 
upon  the  nascent  mercuric  iodide    as  have  peptone 
an<l   the  biliary  salts;  and  the  presence  of  certuc 
comp<»unds,  as  potassium  ferro-cyanidc,  which  pw- 
veiit  the  pnuluction  of  the  mercuric  iodide.     There- 
acliiui  described  pn'sents  certain  advantages  from  tie 
fact   that    it    is  uninfluenced   by  thi.»  bodies  usually 
found  in  the  various  orizanic  fluids,  although  useless 
as  an  isolateil  ti-st,  inasmuch  as  it  responds  to  tvo 
entirely  dilYerent  compounds,  peptone  and  the  biliary 
s.alts. Mr.  .Meehan  referred  to  liis  furmer commu- 
nications on  the  subject  oi  the  relation  of  heat  to  the 
sexes  «if  Ibiwer.N.     He  exhibited  catkins  and  llowers 
of  the  Eur()iiean  hazel  (C'orylus  avellana)    just  ma- 
tured, and  wliioli.  for  the  first  time  in  several  years 
past,  had  prrfected  themselves  contemporaneously. 
The  past  winter  had  been  distinguished  by  a  unifonn 
low  toini»'raiur«'  the  entire  season.     In  other  years  a 
few  warm  days   in  winter  would  advance  the  male 
flowers  s«»  that  they  would  maturt*  weeks  before  the 
female  llowers  oi)enod:  he^ioe  the  females  were  gen- 
erally unferiilized,  antl  there  were  few  or  no  nuts. 
Under  this  law.  it  was  evi«lent,  amentaceous  plants 
could  not  abound  to  any  great  extent  in  countries 
or  in  localities  favorable  t«»  briimingforwani  the  male 
flowers   beforr  there  was  stoady  warmth  enough  to 
advaiuN'  the  female,     lie  thought  this  was  likely  to 
be  the  reason  why  so  many  coniferous  trees  under 
culture  in  the  vicinity  of  Philadelphia  bore  scarcely 
any  fertile  seed  in  their  cones, —  a  fact  which  had 
often  been  remarked  in  connection  especially  wUk 
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^tUe  Norwjiy  spmc*^.    The  malo  Howerj  woul<l  ma- 
ture before  Ibe  female  had  advanced  far  enougb  to 

be  receptive   of    the    pollen. Mr.   Meehan    also 

latated  that  in  bis  giirdeu  at  Germantown^  there  were 
I  few  trees  that  did  not  exude  sap  from  wounds  made 
I  in  winter  or  early  spring;  but  among  tbem  all,  few 
'  b)cd«  US  it  was  termed  by  horticulturists,  more  pro- 
fusely than  Cladaatrla  tinctorla.     The  icicles  formed 
,  from  this  exuding  sap  afforded  a  good  opportunity  to 
[test  the  saccharine  character  of  ibe  liquid.     During 
congelation  by  frost,  all  foreign  substances  were  re- 
jected»  and,  in  the  formation  of  the  it*Icle,  the  sugar 
wa«  pushed  forward  to  the  extreme  point.     The  end 
of  an  icicle  of  a  sugar-mapJe  wa?  its  only  sweet  part, 
and  this  was  very  sweet  from  Ibe  accumulation  of 
the  saccharine  matter.    Tlie  end  of  the  icicle  from 
the  Cladastris  was  also  sweet,  though  less  so  than  in 
any  other  sugar- bearing  tree  he  had  observed. 

FKUofopldoAl  sociity,  WaiUagtoa. 

Match  L  — Gen,  It.  D.  Mussey  read  a  paper  on 
the  application  of  physical  methods  to  Intellectual 
aciencCf  discussing  the  extent  to  which  tbo^e  methods 
which  have  been  suc<?e8sfully  employed  in  the  inves- 
tigation of  the  phenomena  of  nature  are  applicable 
to  the  sciences  whose  subject-matter  is  mental  opera- 
tions.   Mr.  I.  C.  Hussell  followed  with  a  commu- 
nication on  deposits  of  volcanic  dust  In  the  Great 
Bastn.  The  sedinn^nta  of  the  great  quaternary  lake 
of  western  Nevada,  named  Labontan  by  31  r.  Clarence 
King,  incltide  as  minor  members  certain  strata  of 
white,  nuconsolidated,  dust -like  material  closely  re- 
sembling diatomaccous  earth.  Microscopic  exami- 
nation «hows  them  to  consist  of  minute  shards  of 
and  indicates  their  volcanic  origin.  Similar 
pitratA  occur  in  the  deposits  of  the  quaternary  lake 
which  occupied  the  Mono  ba*in,  adjacent  to  the  La- 
bontan; but  these  are  coarser*  and  include  fragments 
w^lth  pumiceous  structure.  Fragments  of  pumice  arc 
likewise  found  on  the  surface  of  the  laud  In  the 
vicinity  of  Mono  Lakc^  and  the  distribution  of  these 
indicates  their  origin  In  a  chain  of  rhyolitic  cones 
extending  southward  from  Mono  Lake.  The  suli- 
aerlal  de|>osit«i  belong  to  eruptions  which,  though 
prehistoric,  must  he  quite  recent.  The  sub-aqueolis 
deposlis  were  derived  from  quaternary  eruptions. 
Those  of  the  Mono  ba»in  can  be  referred,  without 
hesitation,  to  the  Mono  craters;  and  those  of  the 
Lahontan  basin  are  provisionally  referred  to  tlie  same 
source.  Up  to  the  present  time,  no  other  rhyolitic 
volcanoes  of  quaternary  age  have  been  dbcovered 
111  the  vicinity.  Dr.  T.  Antisell  remarked  that  the 
source  of  the  volcanic  dust  should  not  be  sought  in 
existing  volcanoes  on  the  land:  he  regarded  pumice 
as  the   product  of  submarine  eruption  exclusively. 

Mr.  L.  F.  Ward  reivl  a  paper  on  some  physical 

ami  economic  features  of  the  upper  Missouri  system, 
describing  the  ancient  and  modern  flood-plainsof  the 
Missouri  and  the  Yellowstone  where  they  issue  from 
the  mounUiuui,  and  discussing  the  method  of  their 
formation.  Tbeae  are  susceptible  of  irrigation;  but 
diversion  of  liver-wmtcr  for  that  purpose,  and  Ita  db- 


tribution  over  the  land,  involve  difficult  problems  in 
political  economy.  The  matter  is  a  proper  subject 
for  governmental  control.  Discussion  followed,  in 
the  course  of  which  Prof,  C.  V.  Riley  remarked  that 
the  final  solution  of  the  grasshopper  problem  lies 
in  tlie  cultivation  of  the  northern  plains, 

March  15,  —  Mr.  G.  K.  Gilbert  spoke  on  the  diver* 
si  on  of  water- courses  by  the  rotation  of  the  earth, 
maintaining,  that,  under  certain  indicated  conditions, 
the  deflecting  force  generally  admitted  to  insult  from 
terrestrial  rotation  should  result  in  observable  modl- 

ficaliouis  of  valley  configuration. Mr.  Q.  E.  Curtis 

read  a  paper  on  the  relations  between  northers  and 
magnetic  disturbances  at  Havana,  discussing  the  co- 
incidences which  had  been  pointed  out,  and  demon- 
strating their  accidental  nature. 


NOTES  AND  NEWS, 

By  invitation  of  the  authorities  of  the  Johns 
Hopkins  university.  Sir  William  Thomson  will  de- 
liver, in  October  next,  a  course  of  eighteen  lectures 
on  molecular  dynamics,  before  the  physical  section  of 
the  Johns  Hopkins  university,  beginning  on  Wednes- 
day, Oct  1,  These  lectures  are  intended  only  for 
students  who  are  Interested  in  advanced  work.  Pro- 
fesiiors  and  students  of  physics  are  inviied  to  attend; 
and  arrangements  will  be  made  by  which  they  may 
easily  obtain  temporary  lodgings,  provided  an  early 
intimation  is  received  of  their  intention  to  come,  A 
registration  fee  of  five  dollars  will  be  required, 

—  Tlie  Montreal  local  executive  commltti-e  of  the 
British  association  for  the  advancement  of  science 
is  [irepared  to  enroll  Indies  and  gentlemen,  residents 
on  the  conlinent  of  America,  as  members  of  tlie 
association,  on  the  following  conditions:  1^.  Life 
members  for  a  single  payment  of  fifty  dollars;  2*^, 
Annual  members  for  a  payment  of  ten  dollars  the 
first  year,  and  five  dollars  each  consecutive  year  there- 
after; 3*^,  Associate  membeiis  for  a  payment  of  five 
dollars.  Associates  are  not  eligible  to  hold  office  in, 
nor  to  serve  on  any  committees  of,  the  association; 
nor  do  they  receive  the  annual  reports.  All  other 
privileges  of  membership  for  the  year  arc  open  to 
them.  No  person  who  is  not  a  member  is  admitted  to 
any  of  the  meetings  of  tJie  association.  The  privilege 
of  reduced  fares  by  tlie  railway  and  steamboat  lines 
[B  limited  to  the  life,  atuiual,  and  associate  meml>ers. 
Applications  for  admission  to  membership  may  be 
addressed  to  Mr,  J.  D.  Crawford,  post-office  box  147, 
Montreal. 

—  Bliss's  classified  Index  to  the  maps  in  Peter- 
mann's  Getygraphtsche  mUtheilim{jen,  from  1855  to 
1881,  has  juBt  been  Issued  by  Harvard  college  library 
in  advance  of  lis  completion,  in  the  Bulletin  of  the 
university.  It  occupies  fifty-five  small  quarto  pages, 
and  will  be  found  exceedingly  helpful  to  those  using 
that  treasury  of  excellent  charts.  The  principal  di- 
vision is,  of  course,  geographical ;  but  many  titles  are 
conveniently  repeated  tinder  the  miscellaneouc  head, 
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COMMENT  AND  CRITICISM. 

TiiK  German  government  has  most  com- 
mendabl}'  recognized  the  interest  of  the  public 
in  the  re|X)rts  made  by  the  leader  of  the  com- 
mission which  has  been  studying  the  cholera 
in  Kgypt  and  India.  The  letters  already  so 
prompt I3'  published  are,  of  coursq,  merely  notes 
of  progress  sent  to  the  base  of  supplies  ;  and 
no  detailed  and  complete  report  can  be  expected 
at  present.  So  far  as  the  results  have  been 
made  known,  the  work  of  the  commission  is 
full  of  promise.  For  the  cholera,  which,  by  the 
way,  is  only  one  of  the  subjects  under  investi- 
gation, a  bacterium,  apparently  peculiar  to  the 
disease,  has  been  found ;  and  its'  cultivation 
has  shown  characteristics  sufficiently  marked 
to  render  its  recognition  easy.  This  comma- 
shaped  bacillus  has  not,  thus  far,  been  found  in 
connection  with  any  other  disease  of  the  intes- 
tinal tract,  although  numerous  examinations 
relative  to  this  point  have  been  made  ;  and  in 
cholera  patients,  it  was  onlj'  seen  in  association 
with  the  intestinal  disturbance,  but  here  inva- 
riably. It  has,  however,  been  met  with  in  some 
sources  of  water-supply  in  India,  in  which  the 
local  infection  may  have  originated. 

It  should  not  be  forgotten  that  this  work  of 
Koch  is  no  mere  luck}'  guess.  Bacteria  were 
found  by  him  in  material  sent  to  Berlin  from 
India  ;  but  it  was  then  impossible  to  decide  how 
far  putrefactive  changes  had  produced  them. 
The  commission  has  now  been  able  to  exam- 
ine a  goodly  number  of  fresh  cases  (fift3'-two 
dead,  and  forty  sick,  from  cholera) ,  and  thus  to 
render  the  pathogenetic  character  of  the  bacil- 
lus oxceedingl}"  probable  ;  and  yet  not  a  little 
remains  to  be  done  to  complete  the  demonstra- 
tion. Unfortunatel}',  no  inoculation  experi- 
ments have  thus  far  succeeded,  owing  to  the 
remarkable   insusceptibility  of  our  household 
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animals  to  cholera ;  and  experiments  on  our 
own  species  are  not  permissible.  It  is  also 
desirable  to  have  more  certainty  as  to  the  life- 
historj'  of  these  bacilli,  which  may  reach  the 
victim  as  spores.  The  fact  that  they  are  chiefly 
found  in  the  lower  part  of  the  small  intestine 
suggests  such  a  development,  unless  it  be  due 
to  a  temporary'  disablement  of  the  bacillus  as  it 
passes  the  Scylla  of  gastric  digestion,  and  the 
Charybdis  of  the  bile  inflow  ;  the  former  being 
known  to  be  dangerous,  while  the  latter  is 
inferentially  so.  Should  Koch's  conclusions 
prove  to  be  correct  (and,  of  course,  corrobora- 
tion by  other  and  independent  observers  is  de- 
sirable, and  ought  to  be  comparatively  easy) , 
then  protection  against  cholera  would  seem  to 
be  a  pretty  simple  task,  even  though  its  de- 
struction at  the  fountain-head  be  impracticable. 
The  germs  do  not  appear  to  be  very  tenacious 
of  life,  so  that  an  efficient  prophylaxis  can  be 
readily  exercised  ;  and  here  a  sound  digestion 
becomes  of  primary  importance  for  the  individ- 
ual. The  season  of  intestinal  disturbances  is 
upon  us,  so  that  the  work  of  the  German  com- 
mission can  readily  be  supplemented  in  one 
direction  in  any  of  our  hospitals. 


Twelve  years  ago  the  thorough-going  policy 
of  the  British  admiralty  in  fitting  out  the  Chal- 
lenger expedition  inspired  us  all  with  a  hope 
that  a  new  kind  of  governmental  policy,  in 
support  of  biological  investigation,  was  being 
inaugurated.  American  as  well  as  English 
naturalists  have  therefore  been  greatly  disap- 
pointed, that,  since  the  return  of  the  Chal- 
lenger, the  British  government  has  done 
practically  nothing  to  forward  marine  research. 
The  economists  of  the  Manchester  school  are 
still  in  the  ascendant ;  and  tlie  study  of  aquatic 
life  is  evidently  to  be  left,  like  the  hospitals, 
the  asylums,  the  life-saving  service,  fish-cul- 
ture, and  the  prediction  of  the  weather,  to  pri- 
vate enterprise,  either  individually  exerted  oi- 
in  combination  in  societies. 
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It  was  felt  h\  many  Knjiiisli  men  of  science 
that  a  portion  of  ilu*  surphw  of  tin*  late  fish- 
eries  exhibition  niigiit  ai>[no|)riateIy  l»e  applie^l 
to  tlie  scientific  i n vest ifj:a lion  of  the  English 
seas,  since  this  course  would  undonbtedly  l>e 
very  l>eneficial  to  the  fishery  interests  of  the 
nation.  The  very  handsome  sum  remaining 
at  the  disposal  of  the  directors  has  gone,  how- 
ever, almost  entirely  to  build  iiomes  for  the 
familie.^i  of  fishermen  lost  at  sea.  In  deference 
to  the  vote  of  the  British  association  for  the 
advancement  of  science,  in  snpi)ort  of  the  plea 
of  Professor  Ray  Lankesti-r,  a  small  sum  is 
assigned  to  a  *  Uoyal  fisheries  M>ciely.'  yet  to 
be  oriranized.  in  whose  future  it  is  ditllcult 
to  imagine  :iny  great  bencfii  to  result,  either 
to  science  or  to  the  fishen«*s. 

Public  opinion  in  Great  Hrilain  M*ems  to 
demand  the  organization  of  a  serie**  of  inves- 
tigation^ similar  to  tiiose  which  have  for  a 
number  of  years  been  carrier  1  on  by  our  own 
(i^h-commission.  At  a  meeting  of  fishermen 
in  Peterhead,  in  Jamiary.  a  petition  was  for- 
wanled  for  govennnent  ai<l  for  a  scientific 
res<*arch  into  the  habit -^  of  fish  :  and  the  repre- 
i»entative  fishery  capitalists  of  Ireland  arc 
equally  urgent.  Tin*  meeting  at  the  Hoynl 
>ociety's  rooms,  a  few  weeks  ago.  for  the  or- 
li.inization  of  a  '  Society  for  the  biological 
investigation  of  the  British  coasts.*  was 
evidently  a  part  of  the  same  movement.  The 
t-u'lownient  of  tifly  thousand  dollar-^,  whi<-li  it 
is  proposed  to  secure  by  juivate  -^uiisriiption. 
will  doubtle-i<  be  readily  fortheoming :  anrl  we 
may  safely  pre<lict  for  the  new  society  the 
career  of  success  which  it  deserv<*s  Xo  have. 
AlthnuLdi  not  a  direct  outcome  of  the  fi>heries 
exhil>ition,  it  may  fairly  be  consjdiMed  one  of 
its  results. 

The  presentiition  of  a  petition,  by  n  Inrgc 
number  of  Canadian  nalurali^ls.  tn  th<*  post- 
master-general. re<|ue«5ting  tlie  government  to 
•'  take  into  consideration  lln*  matter  of  a  natu- 
ralists* exchange  post  for  Canada,  and  for  the 
other  countries  within  the  postal  union,'*  is  a 
step  which  should  meet  the  approval  of  natu- 


ralists in  this  country,  by  whom  some  orgai 
ized  attempt  ought  soon  to  f>e  made  to  proeui 
a  modification  of  the  existing  regulations.  A 
far  as  inland  |)ostage  on  si>ecimens  of  natur 
history*  is  concerned,  no  serious  complaint  c:i 
be  urged  against  the  postage  charged,  or  iL 
limit  of  weight  allowed.  The  pro\-ision,  hoi 
ever,  that  no  written  matter  can  bo  sent  with  tli 
s|>ecimens.  except  at  letter- rates,  is  a  serioii 
ob>tacle  in  many  instances ;  for  it  frequentl 
happens,  that,  as  in  case  of  marine  plant 
mounted  on  pajKjr,  it  is  necessary  to  mark  th 
locality  and  date  on  the  paper  at  the  time  th 
si)ecimen  is  collected.  Without  such  writte 
data,  the  siK-cimens  lose  half  their  value.  Th 
rulings  of  the  post-office  department  in  Wash 
ington,  with  reganl  to  written  labels  or  note 
giving  the  scientific  name,  locality',  and  dat 
«)f  colK'Ciion.  have  been  contradictory,  and,  a: 
a  matter  of  fact,  naturalists  are  unable,  excep 
in  an  un<lerhanrled  way.  to  send  any  but  printe( 
labels  at  tlie  cheap  rates;  and.  us  every  oni 
knows,  in  by  far  the  majority  of  exchange 
labels  must  be  written  rather  than  printed.  A 
the  last  meeting  of  the  American  association 
a  committee  was  api)ointed  to  consider  th< 
best  way  of  presenting  to  the  i>ost-office  de 
partment  the  claims  of  naturalists.  It  is  sai( 
that  the  committee  intend  to  report  some  plai 
of  oiKTation  at  the  next  meeting  in  Phila 
<lelphia. 

With  re.iard  to  toreign  exchanges,  of  course 
no  action  can  l»e  taken  without  the  action  oi 
tlir  delegali's  of  the  j>ostal  union  :  and  the 
Canadian  naturalists  desire  to  have  the  sub- 
ject brought  bi'tort'  the  convention  to  l>e  held 
in  Lisbon  next  October.  If  we  correctly  un- 
derstand the  i>elition  of  the  Canadian  natural- 
ists, they  are  now  able  to  send  packages  not  over 
eight  ounces  in  weigiit.  at  sample  merchan- 
dise rates,  to  countries  in  the  |)ostal  union. 
If  this  is  the  case,  they  are  much  l>etter 
off  than  we  are  in  thi**  country;  for  our  post- 
oflice  department  has  distinctly  declared  that 
no  specimens  of  plants  sent  as  botanical  ex- 
changes c*an  be  forwarded,  except  at  letter^ 
rates,  no  matter  whether  there  is  any  writilK 
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on  tiio  *^peciniens  or  not.  This  is  not  the  urbi- 
trarv  ruling  of  any  lot*ai  office,  Iml  the  written 
decision  from  headquarters  in  Washington. 
Such  Itc'ing  the  case,  exchange  of  specimens 
with  foreign  countries  is  practically  prohib- 
ited ;  and  thia  seems  all  the  more  absurtl,  we 
may  even  say  contemptible,  when  it  is  known 
that  Christma8  cards,  and  several  other  arti- 
cles not  classed  in  any  way  as  samples,  are 
allowed  to  be  sent  at  sample-rates ;  fui-ther- 
more,  that  from  several  foreign  countries, 
packages  of  S|>ecimeDd  are  allowed  to  be  sent 
to  the  United  States  at  the  cheap  rate.  Under 
the  circumstances,  it  may.  perhaps,  be  asked 
whether  our  Canadian  friends  are  not  going  too 
far  io  asking  that  sfieeimens  not  exceeding  in 
weight  four  pounds,  nor  exceeding  twenty-four 
incJies  in  length  by  twelve  in  dies  in  width  or 
depth,  be  sent  at  the  rate  of  one  cent  for  fV>ur 
ounces.  To  be  suret  stich  an  arrangement 
seems  to  be  eminently  proper  ;  and  uti  nuttiraU 
iats  should  unite  in  bringing  the  measure  be- 
fore the  Lisbon  c*onvention.  In  an^-  event, 
the  present  embargo  on  scientific  exchanges, 
whether  caused  by  the  illiberal  interpretation 
of  tlio  rules  of  the  postal  union  by  our  post- 
office,  or  by  any  ambiguity  in  the  rules  them- 
selves, sfioidd  be  removed* 


ISTTERS   TO  THE  EDITOR, 

Thi  uT(Ut*9  Httmt  it  tn  «//ra*r*  rtquirmt  tin  prtta/fif  good  /tilth. 
Inertia. 

A*  Mr.  E.  U.  ll»ill  {Seirnrc,  voK  lii..  No,  0  J,  p.  A^l) 
referri?tJ  lo  Haxw^iU  Tliuinson,  i\ui\  Talt,  m  the  au- 

(jjoriri*.^    "  •- r^}  to  tlj«*  ttaii  of  the  word  MncrtU/  it 

&♦"  iiitt  liiiw  been  well  for  him  to  ox- 

pjji  U  ineunt  when,  in  reviewing  Thom- 

aon  Miiti  TrtiL  ft  NiituniJ  itbllosoiihy.  he  snli], — 
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The  method  of  ineihuring  thp  inertia  of  a  b«d>% 
proposed  liy  Mr.  Iliill  in  No,  t>3  of  Sdencey  p.  483,  is 
identical  with  a  mode  of  measuring  the  mass  of  a 
body.  Does  he  consfder  inertia  as  idontieal  with 
ffunit*  f  U  not*  wherein  is  the  distinclioTi?  Whatever 
bo  the  language  describing  it,  or  the  idea*  concerning 
it,  Newton  siiys  it  **  differs  nothing  from  the  inac- 
tivity of  the  itia*8t  hut  in  onv  manner  of  conceiving 
lU'  Here  inertia  and  majtH  are,  bj"  ijiiplication  at 
least,  not  identical.  \V* 

April  2a. 


•  <ii,  rt.<fiuilut  At  rvit.  ur  tnuvtf»  util- 
'  Itni  litiv  powiT,  olthrr  Inurtto  or  «k«- 


The  recent  article  by  Mr.  Hall  on  •  inertia'  is  es- 
pecially to  be  deprecated »  l>ecau»e  it  may  lead  many 
to  regard  the  ideas  relating  to  it  as  iri  sonic  !>en8e 
indiiflniic.  Tlie  source  of  tlj«*  whole  difficulty  is  that 
the  word  ha»  been  used  in  two  perfectly  legitimate 
senses^  — one  qualitative,  and  the  other  quantita- 
tive. In  the  qualitative  sense,  it  simply  implies  the 
trutli  of  Newton's  firj*t  law  of  motion :  io  t!ie  ijimnti- 
tative  sense»  it  is  uio-ss,  and  noildng  else.  This  double 
use  of  the  word  ha!*  been  fully  reeoKnized  for  a  gen- 
eration by  all  accurate  scientific  thinkers;  and,  on 
account  of  this  ambiguity,  all  careful  wTjtcrs  and 
teachers  have  practicaHy  long  since  abandoned  it. 
AiH>ve  all,  it  ought  to  appear  in  no  text-book,  ju«5t 
because  it  has  a  double  sense. 

This  statement  as  to  (he  wssx^e  of  careful  teachers 
[»  directly  opposed  lo  that  ui  Mr.  Tlall,  who  mt^ntions 
Thomson  aiitl  Tail,  and  quotes  Mu\weU  in  support 
of  the  position  which  he  occupitis.  As  no  teticher  la 
clearer  in  his  presentation  of  clementjiry  Ideas,  nor 
more  precise  in  his  choice  of  words  for  conveying 
thciii,  than  Maxwell,  either  my  statement  or  Mr. 
IlalTs  quotatitm  demands  revision.  That  the  latter 
alternative  is  the  proper  one,  I  shall  prove  by  quoting 
the  wiiole  of  the  passage  of  which  Mr.  Hsill  quotes 
only  a  jw)rtlon  of  one  sentence:  — 

**fn  a  nuii'  iic*  Ih-Kh-.'  i!it-  imcMfiitii  nf  nHun-  fur  i>s  i-r-<iiKlii|f 
fticiiuti,  llu'  ••.  I  infj 

Ujem  In  mcjO'  b'.lo 

In  tlu-  jw  t  ..f  ,'<'• 

f*r>         '     ■'        ■  .\    Hicll's,    liJiEj^lei    h>  'n* 

-\  -■nil  tfi^'  m.-(At»h)vi  ->i'<i 

'I  !    II    t»ri>iuliu'iu    j>i.icr    lo  v^clgbt 

>'  uw  or  nofi*»  iif  thftn   pcrcelTt'd 

II  ly  of  nmttvr  t*  it*  mrT4Ji.     At  thu 

f  y  wii»  cxprejMH't]  by  iIk'  phrii*e, 

fiUn  ihi*  int*ti  of  Hi'icncc*   undvf' 

^•1  >  af  t\w  hoily  Ut  ptTatn'tTV  ta  lit 

««r,,  i*iHl  *  f»ri»li!rrM  ir  .i  fTXtiaiirAblc!  nunni' 

'hfr*  wtio  wvvv   utiacquiiJriU'il  with  •ofcnce 

I  n  lu  lUurul  nctitu'  nm  *  quutUy,  —  mere  wanl 

ill  '-nH. 

\ ,  (tio»c  who  art'  nul  prueUp«lly  ftimlllar  wUJi 

\h  u  LTr  iiiuNM  I..  tUoii'-'K  Uu'V  uH   .utiriU    Lfir   trulh 

tlx?  tht^ory  k  I  Ht. 

It 'I  lL   mikuy 

iji  in;  but 

»>  J.  couiU 

ri'  Iwict  to  pro- 

•  i  .1'  cxprru  t>y 

*.i;,      ,   :  !!!!**,     Nu  pArt 

of  furcv. 

"  I  llif<rvfin-t<  iT'CHUiint'inl  (if  th>' 'st  iiJ>'iit  ill. a  hi"  ..ii<iiii.1rt  hnTiTftiii 
'  '         '       ■  »^ 

■ni 


Did  Maxweil  mean  by  these  questions  to  deny  the 
^^Tit  of  Thornton  and  Tall  ? 

S.  T.  MORKLASflK 


It  will  be  observed  that  Maxwelh  instead  of  cikllin;: 
A  cerlahi  property  uf  nraller  inertia,  and  defining  it 
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quantitativoly  in  ncconlaiice  with  Mr.  IIuH'm  stiito- 
meiit.  i.H  very  careful  t«>  nroid  iisiii*;  tin*  term,  putting 
it  iM'twocn  quotation -marks  in  tin;  only  placfi  wluTe 
it  ent«?r!<.  In  short,  in  so  far  as  a  somewhat  careful 
inspertion  of  the  hook  from  whioh  the  ab*>v<'  quota- 
tion is  niaile,  of  his  admirabh'  trart  on  Matter  and 
motion,  ami  of  his  treatise  on  Mai^neti'iin  ami  elec- 
tricity, warrants  me,  1  maki*  the  assiTti<m  that  Max- 
well never  uses  the  wonl  'iiurrtia*  in  a  quantitative 
sense.  I  am  confident  that  the  word  does  not  enter 
into  tln'  elementary  hook  on  mechanics  in  any  sense. 

Iw  conne<:tion  with  the  last  ])ar:i:rraph  froin  Max- 
w<*ll,  I  quote  a  siMitence  from  Mr.  Hall's  article  (the 
italics  are  mine):  ** Maxwell  sii;:i;<*sts  certain  simple 
exjieriments  which  the  student  may  p«*rfnrm  in  order 
to  become  thoroughly  acquainted  with  that  pn>perty 
of  matter  which  hr  rails  inertia/' 

Mr.  Hall  asserts,  also,  that  Thomson  and  Tait  use 
Mnerlia*  in  the  same  sense  which  hr  reeommends. 
As  MaxwelTs  employment  of  the  term  is  so  different 
from  what  we  should  suppose  from  the  artich*  in 
question.  I  had  tlie  <'uriosity  to  l«»«»k  hWn  the  usage 
of  thf  other  authors  named.  I  find  the  following 
passiim-,  which  forms  §  210  of  Thomson  and  Tail's 
Xatuiai  philosophy,  vol.  i.,  part  i.,  new  editi«m:  — 

*'  Matter  has  an  innate  power  of  n'sisting  external 
influences,  so  that  «'vcry  body,  so  far  as  it  can.  re- 
mains at  rest,  or  mov«'s  uniformly  in  a  straight  line." 

**This.  the  inertia  of  matter,  is  proportional  to  the 
quantity  of  matter  in  the  Ixnly;  and  it  follows  that 
some  cause  is  requisite  to  disturb  a  body's  uniformity 
of  motion,  or  to  chan:;e  its  direction  from  tin'  natural 
rectilinear  path." 

This  confused  d«'finltion  offrrs  a  marked  contrast 
to  tht'  clear  an<l  extended  definition  of  massconlaiin'd 
in  sections  which  prec.Mh*  it.  It  is  confused,  berause 
it  admits  of  a  wholly  logical  but  erroneous  conclu- 
sion. Acconling  tothe  definition,  if  we  double  the 
quantity  of  matter  in  a  Ixxly,  we  double  the  inertia 
of  the  matter  i)resent,  and  thus  quadruple  the  inertia 
of  the  body.  This  is  absurd.  What  is  meant,  but 
not  written,  i*»,  that  the  inertia  of  a  IhhIi/  is  pnq)or- 
tional  to  the  quantity  <»f  matter  in  the  body.  Let  us 
consider  this  amended  fonn,  and  write  I  and  M  for 
inertia  and  quantity  of  matter  (or  mass)  respectively: 
then  the  assertion  is,  that 

7  =3/ A', 

where  X  is  a  function  of  anything  or  every  thing 
excejj*  mass.  Now,  experience  shows  us  that  7,  liow- 
«*ver  <irtined,  doi's  not  dep^^nd  upon  tinn»,  position, 
temperature,  eb'rqritication,  or,  in  short,  upon  any 
Hiangi*  in  physical  rondilion.  We  nni^l  conclude, 
then,  that 

A"'"=  (\  a  constant,  and 

I-    r M. 

The  numerical  value  of  the  constant  will,  in  any 
case,  depiMid  upon  the  system  of  units  selected  for 
meaMiring  7  ami  M :  theVefore  wc  may  so  select  the 
system,  that  C  bf'comcs  equal  to  unitv!  whence 

7  -=  ^f. 

Here  we  see  a  case  when?  an  unnecessary,  and,  a> 
it  seems  from  a  ca»«iial  inspection  of  the  "following 
portions  of  the  work,  unused  term  is  introduced  a**  a 
survival  from  the  period  of  *  the  revival  of  science.' 
Of  course,  the  j»assage  <Ioes  no  harm  to  those  who 
are  competent  to  re.id  the  work  which  contains  it: 
nevertheless.  Maxwell  would  not  have  used  it. 

It  is  worth  notini:,  that  Mr.  Hall,  in  the  last  para- 
graph of  his  article,  finally  gives  a  definition  of  mass 
as  a  quantitative  definition  of  inertia.  <.)f  course, 
this  is  the  only  quantitative  notion  which  can  be 
attached  to  it. 


A  passage  in  the  article  under  discusftioii  reida 
**  Text-books  too  frequently  say,  in  siicb  a  conneciioo 
that  *  masses  of  matter  receive  motion  sradnally.  an* 
surrender  it  gradually,'  or  that  *  it  requires  time  t-iim 
part  motion  to  a  body  as  a  whole/  —  statements  fruu 
which  the  student  is  in  danger  of  getting  ilif  iilea 
if  indeed  he  gets  any  idea,  that  the  time  is  required  ii 
order  to  draw  things  taut  within  the  body,  and  ge 
iu  particles  to  acting  ui>on  each  other,  somewhat  a 
it  takes  time  and  a  succes.Mon  of  jerks  to  take  up  thi 
slack  of  a  freight-train  while  it  is  being  i»taii«^.' 
Uidike  its  writer,  I  should  n^eonnnend  the  sentence 
within  quotation-marks  to  the  special  attention  of  tli< 
student,  and  emphasize  the  fact  that  time  is  requires 
to  transmit  moticm  from  t>ne  part  of  a  body  to  an 
other  by  the  statement,  that,  in  physics,  this  time  i. 
known  as  the  measure  of  the  velocity  of  propagan'or 
of  a  wave  of  disturbance.  Finally,  If  I  u<^ed  th< 
illustration  of  the  freight-train  (not  a  bad  one  in  iti 
way),  I  should  be  careful  to  explain  to  tlie  studeui 
that  the  jerks  are  due  only  tothe  fact  that  the  train 
is  not  median  icallv  homogeneous. 

Obviously,  the  discus'tion  of  the  term  Mnertia'  i^ 
not  of  the  slightest  scientific  importance  at  thisstag« 
of  scientific  development:  but  it  is  of  enormous  ped- 
agogical importance  that  loose  ideas  should  not  b« 
taught,  i  have  been  prompted  to  the  above  remarks 
by  appeals  from  some,  who,  supposinjx  they  had 
definite  notions  of  elementary  mechani(*s,  Iiad  Iteeii 
led  into  confusion  by  Mr.  Hall's  statements. 

C.  S.  Hastings. 

Hnltiinon-,  April  'J4. 


In  SciencCj  Xo.  M,  Mr.  K.  H.  Hall  makes  an  at 
tempt  to  clear  away  the  mistiness  which  he  seems  t« 
have  discovered  in  the  use  of  the  word  *  inertia.'  Xc 
word  in  the  English  language  deserves  more  sym- 
pathy than  this.  It  has  been  knocked  about  so  con- 
stantly that  it  must  long  ago  have  given  up  all  idet 
of  being  able  to  *  ju^rsevere  in  a  state  of  rest.'  Latel\ 
there  have  been  many  indications  of  an  intention  tt 
put  it  on  the  retired  list  in  the  near  future,  and  foi 
the  present  to  assign  it  to  such  duties  as  it  may  be 
capable  of  performing  without  injury  to  itself  oi 
others.  But  Mr.  Hall  inconsiderately  orders  it  to  the 
front,  and  insists  on  endowing  it  with  a  real  vitality, 
which,  in  the  opinion  of  the  writer,  renders  it  capable 
of  doing  a  good  deal  of  harm. 

Much  of  the  confusion  in  the  use  of  the  word  *  iner- 
tia' has  originaie«l  in  the  various  interpretations  of 
Newton's  first  law.  It  is  indeed  curious  to  see  how 
many  different  versions  of  this  celebrated  statement 
may  b«?  found  in  a  half-hour's  search. 

Thomson  and  Tait,  the  restorers  of  Newton,  say. 
*Kvery  body  ro/j//»if/f.'«  in  a  state  of  rest,'  etc.  To 
this  form  of  statement  it  is  difiicult  to  object  in  any 
way.  It  is  a  simple  statement  of  a  fact,  the  denial 
of  which  *'  is  in  <ontradiclion  to  the  only  systems  of 
doctrine  about  space  and  time  which  the  huiiuin  mind 
has  been  able  to  form"  (Clerk  Maxwell).  This  ver- 
sion of  thi>  first  law  is  identical  with  that  of  Tait  iu 
his  Recent  advance*:. 

Hut  another  translattjr  uses  the  word  'perseveres' 
instead  of  'continues,'  — the  rendering  so  wisely  cho- 
sen by  Thomson  and  Tait ;  for  '  to  persevere'  means, 
by  common  consent,  sonieihin';  more  than  *to  con- 
tinue.' Webster  says.  * 'I'o  persevere  is  to  continue, 
in  spitf  of  disronni'/mh  »</,</  <*tc.  In  an  excellent 
and  modern  treatise  on  jdiysics.  the  law  is  written, 
'Every  body  tends  to  persevere,'  etc.,  in  which,  evi- 
dently, 'persevere'  is  used  in  the  generic  sense  of 
*contjnue,*  Unt  in   the  ordinary  sense,  to 'tend  to 
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per8t«v«r«/  is  not  wholly  ^Atisfactary.  In  one  edition 
of  Oie  PrlrjcljiU  wfilch  He*  before  mn,  I  find  the 
sUitL'iiient  ih.ti  'everybody.  ,  .  endeavors  Uj  persp- 
vwr.'  in  it?*  pn^sLMji  »tate»*  etc.  Here,  certainly,  we 
\Hip\i  to  see  ^oiiie  trace  of  Mr  HaJFi  *  inertia;'  and 
I  should  not  be  Burprbt*il  lo  meet  with  tlie  stalo- 
ni»M»t,  In  full  harmony  with  hl»  views,  that  *  every 
body  trie*  to  endeavor  to  persevere/  eic^ 

The  beginner  in  physic^n  is  certainly  liable  to  be 
ciMifuHwd  in  his  endeavor  lo  jjjra-^p  this  idea, — llie 
Idea  of  the  mysterious  resistance  which  Mr.  Hail 
illustrates  in  his  strins^-pulling;  but  his  confusion 
Will  b«>  vastly  increased  when  he  conies  lo  grapple 
with  the  firopiwition,  that  **  we  mu9t  distlngui5»h  very 
eari^utly  between  inertia  iljaelf*  a  property  of  niatter, 
jio«l  ilie  resistance  which  matter  can  exert  in  virtue 
of  that  projierty.'*  comparing:  it,  ao  Mr.  Hall  doii«, 
with  thut  property  In  vlrrne  of  wUU-h  a  man  can 
exert  force,  and  Uie  force  whk-h  h**  may  be  actually 
ex»»rtin'4  at  any  time;  and  pari  leu  I  arty  when  he  is 
tolil  that  the  resistance  which  lie  Im^  considered  U  not 
tbe  l>ody'it  inertia,  hut  h  nur^l^  th*^  mattlf*fMlatit*n  of 
thnt  propvrtyi 

The  unquestionable  tendency  of  all  this  u  to  cause 
the  student  to  attribute  to  the  wonl  *  inertia*  some 
oecult  meaning.  Mo«t  tea*^hers  of  physics  have  en- 
countered this  condition  of  things,  and  bave  found 
gome  trouble  in  ridding  their  pupils  of  it. 

Now,  a  brief  analysis  of  Mr.  Hal  1*3  own  statements 
will  unveil  the  mystery.  If  he  Imd  tied  his  string  to 
the  ghost  of  A  fifty-pound  ball,  the  resistance  offered 
would  have  bern  nothing:  at  least,  we  may  so  afflrm, 
in  tlie  present  state  of  oiir  knowle<!ge  in  regard  to 
cbosts.  But  the  string  was  tied  to  a  majvi,  and  when 
lie  pulled  it.  he  Ifarneil,  that,  in  order  to  do  work, 
work  mu*t  b«  done.  In  short,  the  word  *  inertia,' 
when  properly  used,  is  synonymous  with  '  mass;^  and 
it  is  so  used  l>y  nearly  if  not  'juile  all  the  first  au- 
iborities.  There  is,  therefore,  nothing  myati^notts 
nbriut  it,  and,  I  may  atld,  scarcely  any  reason  for  its 
II 'te  at  all. 

Mr.  Hallm*'Tr'  *T  xwell,  and  Thomson  and  Tuit, 
as  apparently  liim  \x\  his  view  ol  the  mat- 
ter, quoting  tu i  i^xtent  from  the  ilrst. 

Thomson  and  Tait,  in  their  Natural  philosophy, 
altbouKh  not  affirming  that  matter  *  endeavors  to 
|K'r*vver»*/  etc.,  do  say  th;tl  "  matter  has  an  innate 
jKiwer  of  n.*sisting  external  influences,  ho  that  everj' 
body,  aM  far  a*  it  can,  remains  at  rest,  or  moves  unl- 
fonnly  In  iv  stnilgbt  line."  And  this  innal<'  iM»wer  is 
called  *the  inertia  of  matter/  It  l^  declared  to  b«« 
proportlfuial  to  the  quantity  of  matter  in  the  body, 
and  is  .'ifterward  used  a^  synonymous  with  maaa* 

This  assertion  of  the  existence  of  an  *  innate  fiower' 
beari  the  stamp  of  high  authority,  and  one  ought  to 
qui^stion  it  witli  fear  and  trembling.  But  there  i*  no 
cvideiicf*.  that  1  have  been  able  to  find,  that  it*  authors 
believed  in  it  llieniseU  ea ;  that  is,  in  the  sense  in  which 
many  |>eople  undoubtedly  understand  it.  1  have  al- 
ways regarded  it  as  an  unfortunate  expression^  which 
wa«<  hkely  to  leave  an  impression  which  was  never 
intended. 

rrofe!*sor  Rankine,  who  was  not  careless  in  the  u»e 
of  terms,  use*  'inertia'  a*  mf*aning  *mass.* 

Maxwell  is  universally  admitted  to  have  been  A 
man  of  rare  insight  into  the  nature  of  things;  ami,  as 
he  is  rpi»t«*d  bv  Mr.  Hall,  It  mav  be  interesting  to  see, 
n  -  '  '         ■  '     ■  '  ■  ''  .         ■       ;,  iiut 

i  ihni, 

■  .-.;  .,.. v... .  ,. ,-,,,.... ,  I  r*?8 

Jpf  tnait*T,'  prepared  ut  the  age  of  for 

■Sir  William    Hamilton.     Thii  con  ws; 

*^  and  Uie  lm|>oisJbility  of  a  body  chauj^iug  iu  aUle  of 


motion  or  rest  without  external  force  is  called  Inertia.*' 
The  next,  as  far  as  t  know,  is  found  in  the  TheorjTj 
of  heat,  quoted  by  Mr  Hall,     But  in  beginning  thef 
quotation  where  be  does,  ilr.  Hall,  unintentionailf  j 
no  doubt,  does  Maxwell  an  injustice.     The  sentence 
preceding  th, at  quoted  is  a  most  import.ant  and  neces- 
sary part  of  the  whole  statement  [quoted  in  full  by 
C.  S.  Hastings,  above). 

It  will  be  observed  that  this  gives  a  perfectly  defi- 
nite meaning  to  the  phrase  *  mea*»ur;\blo  quantity,'  and 
one  quite  ditTerent  from  that  which  might  be  inferred 
from  Mr.  U all's  fragmtmtary  quotation. 

I^ater  came  that  remarkable  *  little  i>ook  on  a  great 
subject,*  the  Matter  and  motion;  and  It  Is  a  curious 
fact,  and  worthy  of  note,  that  the  word  *  Inertia* 
does  not  occur  in  thii  book,  not  even  in  its  compound 
form  of  *  moment  of  inertia/  It  can  hardly  be  be- 
lieved that  this  omission  wa-*  any  other  than  inten- 
tional. Hi<*  opinion  of  the  '  innate  power'  may  be 
learned  from  his  review  of  Thomson  and  Tait's 
Natural  philosophy  [same  quotation  as  given  In  first 
letter,  al>ove|.  T.  C.  MENDtiNiiALL. 


In  his  artiele  {Schacp,  April  18),  Dr.  Hall  write*  as 
follows:  ''Klenu'ularv  lext-book.?i  usunliy  speak  of 
inertia  as  a  mere  inahiUty^  —  the  inability  of  a  body 
to  set  itself  in  motion,  or  to  ntop  itself  when  in  mo- 
tion. This  is  an  old  use  of  the  term,  but  certainly 
not  the  best  use.'* 

Right   here,  1  atn  constrained  to   believe,  U  Dr* 
Hairs  fundamental  error  or  misconception.     He  mis-  : 
takes  inenla  for  ma^s,  and,  *<tran'^ely  enough,  labor*  | 
ing  under  tliis  iilu-tion,  makes  Maxwell  use  the  word 

*  inertia^  where  in  the  text  will  be  found  the  word 

*  miiss.'  For  example:  Dr.  Hall  goe*  on  to  say  that 
**  Maxwell  suggests  cert;iin  simple  exf)eriments  which 
the  student  may  iierform  in  order  to  become  ac- 
quainted with  that  property  of  m utter  which  be  calls 
inertia."  Now.  l>y  reference  to  the  article  referred  to, 
the  reader  will  find  Maxwell's  words  to  be  exactly  as 
follows:  **I  therefore  recommend  to  the  student,  that 
he  should  Impress  his  mind  with  the  idea  of  masa  by 
a  few  experiments,  such  a»  setting  in  motion  a  grind- 
stone, or  a  well-balanced  wheeli  and  then  endeavor- 
ing to  stop  it,*'  etc. 

Dr.  Hall  says,  '*  We  are  driven  to  the  conclusion 
that  matter  possesses  a  property  in  virtue  of  which  It 
oXTern  r*Hhtnnce  to  an  agency  which  ia  setting  it  in 
motion.'*  H  Maxwell  regarded  inertia  as  an  entity, 
*a  measurable  quantity,'  is  it  not  remarkable  that  he 
did  not  even  once,  so  far  as  I  am  able  to  lind,  use 
It  in  hts  incomparable  work  on  Matter  and  motion? 

H,  as  Dr.  Hall  is  forced  to  conclude,  *' matter  pos- 
sesses a  property  in  virtue  of  which  it  offers  resist- 
ance,'* ich^/  does  it  not  retfint  f  Has  a  mass  of  matter, 
free  U^  move,  ever  been  known  to  *  stand  still '  ? 
Certainly  not:  the  whole  science  of  dynamics  will  be 
overturned  when  sucli  an  instance  occurs.  The  illus- 
tration given  by  Dr.  Hall  verilie**  otir  position.  Tlie 
fact  that  his  heavy  weight  'is  left  f*lightly  swinging,' 
shows  that  a  lar;;e  mass  will  not  resint  the  slightest 
force.  Of  course,  the  velocity  generated  will  depend 
on  the  time  of  application.  The  whole  thing  is  con- 
tained in  the  equation,  9  ^    -      If  m  is  large,  and/ 

small,  I  must  be  large  to  make  «?  considerable.  Thu^, 
In  the  ca»<e  cilr^d,  tlure  is  an  attempt  to  make  p  con- 
siderable in  a  sliort  time  (t):  therefore^  must  be 
large;  atid  it  Is  ejinily  made  larger  than  the  string  can 
bear,  when,  of  course,  it  breaks. 
In  his  (M5C<jnd  illufttration,  in  which  *  a  weak  thread* 
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is  '  pulled  gently  and  steadily,'  is  th^  reason  that  the 
fifty-pound  weisht  acquires  a  greater  velocity,  because 
the  weight  resists  less  (if  so,  then  resistance  is  less 
than  itself),  or  because  the  time  of  application  is 
greater  ? 

In  elementary  works  on  physics,  the  word  *  inertia  * 
should  be  seldom  used,  lest  the  pupil  acquire  the  im- 
pression that  inertia  is  an  entity.  Most  exact  writers, 
foremost  among  whom  is  J.  Clerk  Maxwell,  carefully 
avoid  the  use  of  the  word.  But  if  Dr.  UalPs  quasf- 
definition,  given  in  the  last  paragraph  of  the  article 
under  discussion,  is  to  be  accepted,  then  must  the 
word  necessarily  become  one  of  constant  use.  It  is  a 
pity  that  Maxwell  has  not  given  us  a  definition  of  *  an 
inertia  unit.'  We  shall  be  pleased  to  have  Dr.  Hall 
supply  the  desideratum.  A.  P.  Gaqe. 


In  my  article  on  *  Inertia '  I  was  mainly  concerned 
for  the  distinct  recognition  of  a  physical  fact.  My  in- 
terest in  the  word  *  inertia  *  was  secondary.  Professor 
Mendenhall  and  Mr.  Gage  appear  to  deny  the  reality 
of  the  *  resistance '  of  which  I  spoke  in  defining  iner- 
tia. I  said,  **  Matter  possesses  a  property  in  virtue 
of  which  it  offers  resistance  to  an  a.^cncy  which  is 
setting  it  in  motion."  Professor  Mendenhall  at- 
tempts to  avoid  the  idea  of  a  resistance  in  explaining 
the  fact  that  force  is  required  to  set  a  body  in  motion, 
by  speaking  of  the  work  done.  The  attempt  seems 
to  me  entirely  unsuccessful,  unless  he  has  some 
unusual  definition  of  the  word  *  work.*  According 
to  Maxwell  (Theory  of  heat,  4th  ed.,  p.  87),  *  work 
is  done  when  resistance  is  overcome;'  and,  though 
he  does  not  say  that  work  is  done  onli/  when  resist- 
ance is  overcome,  no  reader  of  Maxwell  will  deny 
that  he  meant  that.  This,  by  the  way,  is  the  only 
reply  I  need  make  to  my  critics*  use  of  Maxwell's 
tea-and-sugar  illustration;  for  certainly  Maxwell  con- 
sidered setting  a  mass  in  motion  to  be  doing  work. 
With  this  I  leave  the  question  of  physical  fact,  and 
come  to  that  of  the  word  or  words  used  to  denote 
that  property  which  I  have  called  *  inertia.' 

In  u-inK  the  word  '  inertia*  as  I  did,  I  knew  per- 
fectly well  that  I  assigned  to  it  a  meaning  sometimes 
given  to  the  word  *  mass.'  I  knew  that  Maxwell,  in 
the  very  passage  of  which  I  quoted  a  part,  and  of 
which  Dr.   Hastings  has  (pioted    the   whole,   used 

*  mass  *  as  I  have  used  *  inertia.*  It  was  my  belief, 
however,  and  it  still  is,  that  Maxwell,  in  that  famous 
chapter,  used  *  mass  *  in  two  senses.  He  does  use  it 
as  I  have  used  *  inertia,*  and  in  that  case  defines 
it  as  a  *^ properly  of  matter'  (the  italics  are  mine). 
Elsewhere  in  the  same  chapter  he  says,  '*  What  is 
really  invariable  is  the  quantity  of  matter  in  the  body, 
or  what  is  called  in  scientific  language  the  rnasn  of 
the  body,"  etc.  (the  italics  are  mine). 

As  to  Maxwell's  use  of  the  word  *  inertia,'  I  was 
in  error.  I  certainly  spoke  as  if  he  gave  undoubted 
sanction  to  the  word  in  the  sense  in  which  I  bavo 
used  it.  This  I  had  no  right  to  do,  for  he  merely 
states  what  others  have  meant  by  this  word.  Any 
one,  by  reading  the  passage  which  Dr.  Hastings  has 
quoted  from  Maxwell,  will  see  all  the  excuse  I  have; 
to  offer  for  my  blunder. 

Dr.  Hastings  admits  that  Thomson  and  Tait  use 
the  word  '  inertia '  to  dtMiote  that  property  of  matter 
for  which  I  have  used  the  same  name;  but  he  says 
that  their  statement  is  confused.  This  criticism  "is 
just;  but  it  is  irrelevant,  unless  Dr.  Hastings  means 
to  imply  that  Thomson  and  Tait  wrote  '  inertia ' 
where,  in  a  clearer  moment,  they  would  have  written 

*  mass.'  Moreover,  his  commendation  of  their  defi- 
nition of  the   latter   word  might  lead  one  to  infer 


that  Thomson  and  Tait  use  '  mass '  as  Maxwell  does 
in  the  passage  he  has  quoted.  What,  then,  is  their 
definition  of  *  mass  *  ?  It  reads  thus :  *  Tke  quantity  if 
matter  in  a  body,  or,  as  we  now  call  it,  the  moMS  oif  a 
body,'*  etc.  (art.  208). 

And  now  what  is  the  practice  of  my  critics  in 
the  use  of  the  words  *  inertia '  and  *  mass'?  In  the 
preface  of  Mr.  Gage's  Elements  of  physics,  we  read, 
"Dr.  C.  S.  Hastings  of  Johns  Hopkins  university  lias 
read  the  larger  portion  in  manuscript,  and  the  r^ 
mainder  in  proof-sheets.**  On  p.  8  of  this  book  I 
find,  '^By  the  mass  qf  a  body  we  understand  tke 
quantity  qf  matter  in  it"  and  on  p.  20,  "  The  term 
mass  is  equivalent  to  the  expression  quantity  q^  mat- 
ter," Of  course,  the  word  'mass'  <iccurs  in  many 
other  passages  of  the  book;  but  I  have  discovered  no 
case  in  which  it  appears  to  denote  any  thbig  but 
quantity  of  matter. 

As  to  the  use  of  '  inertia*  in  the  same  book,  on  p. 
90  I  find,  '*  This  inability  is  called  inertia.  Evidently 
the  term  ought  never  to  be  employed  to  denote  a 
hindrance  to  motion  or  rest."  But  when  we  come 
to  the  subject  of  centrifugal  force,  p.  101,  we  read, 
**  Centrifugal  force  has,  in  reality,  no  existence:  the 
results  that  are  commonly  attributed  to  It  are  due 
entirely  to  the  tendency  of  moving  bodies  to  move  in 
straight  lines  in  consequence  of  their  inertia." 

Now,  one  of  these  results  is  the  maintenance  of  the 
solar  system.  Why  do  not  the  planets,  obeying  the 
law  of  gravitation,  fall  into  the  sun?  According  to 
the  teachings  of  this  book,  we  must  answer,  '*  Simply 
because  of  their  *  utter  inability '  to  put  themselves 
in  motion,  or  to  stop  themselves,  although  tills  in- 
ability must  never  be  understood  as  a  *'  hindrance  to 
motion  or  rest.'  "  A  little  farther  on  in  the  book  we 
read,  it  is  true,  that  **  to  produce  circular  motion,  the 
centripetal  force  must  be  increased  ...  as  the  mass 
increases."  'Mass'  enters  here  when  the  book 
speaks  of  numerical  relations;  but  we  see,  that,  when 
it  attempts  to  explain  'centripetid  force,'  it  appeals 
to  *  inertia,'  and  says  nothing  whatever  of  *  mass.' 

I  think  it  not  too  much  to  claim  that  *  mass,'  used 
to  denote  that  property  of  matter  which  Thomson 
and  Tait  call  *  Inertia,'  is  comparatively  rare,  while 
one  can  hardly  take  up  a  book  upon  physics  without 
finding  *  mass '  used  in  the  sense  of  *  quantity  of 
matter.'  That  an  exceedingly  intimate  relation 
exists  between  inertia  as  I  have  defnied  it,  and  mass 
as  commonly  defined,  I  am  well  aware.  Thomson 
and  Tail's  words  are,  **  This,  the  inertia  of  matter, 
is  proportional  to  the  quantity  of  matter  in  the  body." 
I  should  prefer  to  say,  bodies  of  equal  inertia  (see 
the  last  paragraph  of  my  article  on  *  Inertia*)  are 
assumed  to  contain  equal  quantities  of  matter. 
Quantity  of  matter,  iu  this  sense,  is  called  *  mass.' 

If  it  seems  best  to  use  'mass'  to  denote  also  the 
property  of  matter  which  Maxwell  undoubtedly  does 
denote  by  it,  let  us  so  use  it;  and,  by  all  means,  let 
its  double  meaning  be  distinctly  recognized  in  the 
elementary  text-hooixs.  To  me  it  seems  far  wiNcr, 
however,  to  use  the  two  words,  '  inertia'  and  *  mass,' 
substiintlally  as  Thomson  and  Tait  use  them,  and  to 
rigorously  exclude  from  the  text-books  the  compar- 
atively useless  '  inability  '  definition  of  inertia. 

E.  II.  Hall. 

Silk-culture  in  the  colonies. 

The  term  'silk-balls'  was  doubtless  employed  at 
times  to  dcbignaie  cocoons;  but  that  is  quite  dif- 
ferent from  *  faw-silk'  and  '  raw-silk  balls,'  which,  as 
we  stated,  might  more  appropriately  apply  to  the 
twisted  hanks  of  raw  silk  which  are  so  doubled  and 
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tie<l  ae  to  siigg«i*l  such  a  ileslgn&Lioiu     Thn  cljoktiig 
or  drying  of  the  cocoons  was  in  colonial  days  a  pari 
(^,f  .Liv  ^„;^i,,.,    ^m^  uQt  Qf  silk-reeiing;  and,  wliih' 
ri  ii»«*ntj«  may  undertake  to  choke  tli*- 

en  ;   in  by  the  raiser*  in  their  linuiediatf 

nvighbuiUuod  or  by  agents,  the  niarketini;  of  fre^li 
cocoons  niii!*t  neo**5^inrily  Imp  ImiitfMt  in  lime  and  dis- 
tance.    TJi-  witliout   Injury, 
jind  all  bal'                                                i  hokcd.     One  is 
hardly  justli.  ..  ...  .  ....,.,..,.,,  .,.,  ^x.cshods  of  tMdonia! 

times  with  those  in  vogue  t.o»day  in  Fnince,  whore 
mwJern  steam  filatures  and  lailri^a^h  have  j^ninluced 
such  profound  moditications«  We  cannot  sec  how 
choked  cocoona,  which  have  but  one-third  to  one- 
fourth  the  weight  of  fresli  cocoons,  can  he  nmrketed 
at  the  same  rate»  as  tlie  fre?*h  cocoons.  The  lenu 
♦men '  cocoons  is  often  Tiscd  in  Kiigllsh  a.s  tl*e  t*<|uiV' 
a^Qt  of  fresh  cocoons;  but»  ttfi  ijuoted  in  the  French 
markets  of  to-day,  the  wor^l  *  green'  ivrrt)  refcrn  lo 
those  of  a  gi-een  or  grc^enish  color.  Perhaps  this  may 
explain  the  puzjcJp,  < '.  V.  iJliKW 

Thermometer  exposure. 

In  Xo,  58  of  Scicnt:e,   V  Mendenball  *^Uls 

attention  to   interesting  «  of  the   nilhtina 

temperatures  on  eolil»  stil.  ..-1,...,^  i>J  tlte  winter.  I 
agree  with  laini  that  a  difference  of  exposure,  an<l  piox- 
tniity  Ui  building!^,  may  explain  a  dilference  In  read- 
ing ;  but  it  Ih  impossible  to  explain  by  them  alone  the 
enf^nMous  difTerence  noticed  in  Columbus  (2T*Ii^  K, ). 
[I  .  one  or  another  of  the 

I  uotli.     When  the  coti- 

iliiM  ,.-  ,...    .* .V    i.uLlon,  and  ttie  iiiKhl  is 

still,  the  lowest  straUi  of  the  air  are  mostly  eoofed  by 
contact  with  the  cold,  upper  surface  of  the  pound: 
and  ttioresio  if  there  is  snow,  and  a  so-called  inverMou 
of  temiieratnre  is  produced.  The  temperature  rises 
fntm  the  iowcj^t  strata  to  a  certain  height.  Examples 
of  this  can  be  found  in  the  observations  at  Pulkova, 
near  St,  Pct*^"-' "■  v  A  thermometer  placed  at  the 
heii^ht  of  jht  feet  was  almost  constantly 

higher  than  v  feet  ttl)ove ground  al  eight  P.M. 

Ill  August,  ou  cleur  days,  the  mean  difTerence  was 
2,P  F,,  and  once  in  September  it  waa  ^.U*^  F.  In  the 
months  from  December  to  March,  when  the  ground 
is  covered  with  ^n<uv.  even  at  one  I'.M.  the  upper 
thermom<?tcr  was  higher  than  the  lower  ;  the  mean 
difference  on  clear  days  of  Deeember  and  Jiutuat^  at 
one  p.si,  amounting  to  \.Z'^  F.,  and  once  it  aniounred 
to  4.1^  F. 

The!  ftame  results  wen*  obtained  by  experiments 

ir,    '      "  f  '      1  -     .•   ,  .jf  |||..  nneteorological otiice* 

'[  tlieight  of  LueniVHUie  teet 

^*tl    ..  _,.     .:.      L.  . :.    nd  red  and  twenty  feet;  antl 

HI  one  occasion,  at  nine  i\m., during  a  fog,  the  latter 

ras  higher  by  10.8**  F.  than  tJie  former. 

Now,  utost  of  the  signal-service  stations  must  have 
comparatively  hijj^li  minima^  not  only  because  rhey 
irti  mostly  located  in  the  hUerlor  of  cities,  but  l)o 
^Ruse  the  therm onictcrs  arc  often  placed  very  high 
ibove  the  ground,  at  I  lie  level  of  the  fifth  or  ^ixth 
story  of  city  Vmildings.  Probably  the  stations  of  the 
Ohio  siAte  service  are  placed  iow^r. 

Ueside<i  the   height     of   then,  above    the 

irround.  wliat   1  call  the  *  top*  conditions* 

:irr-   ■'  '-■" •■'TEce.     At  an   enii.ii  .h-^uiim'^'  i.-.,*..   f|,^ 

h  und,  uiulcr  conditions  o 

r    .  vvlll  be  much  lovvermlnin  vs 

Chaii  oil  iiiiis.  This  is  caused  by  the  descenl  of  the 
coldest  and  heuvicat  air  to  the  vaHey,  and  j^Uo  by 
the  fact  That  In  a  valley  the  air  is  v      '  .>f 

H  |:feat''r  surface  of  the  irixuuul,     I  ri« 

cvcbnie  of  IhH-,    10-30.   1^7*.*,  tho  -■;  .  iil 


Verdtm,  near  Lyons,  France,  had  a  mean  ienif>era- 
lUH'  of— l.l'^C.;  and  the  Pare  de  la  T^-te  d*fJr,  in 
the  city,  situated  four  hundred  and  fifty  t^  -  *■  ■-  '"wer, 
a  mean  of  —  7.1*^  C      The  nu-an  udniin  by 

more   than    V2°C,     Very   likely  the  oK^  of 

the  state  service  at  Columbus  were  made  on  inwer 
groinid  than  those  of  the  signal-service.  Where  antl- 
cycloues  in  winter  are  coiinnon  in  hi^h  (ntiUides,  with 
tlie ground  covered  with  snow,  the  mean  temperalm^s 
of  the  winter  months  must  be  considerably  colder 
In  valleys  than  •►n  the  surrounding  liills  and  mvum- 
tain  slopes,  as  the  inscdatton  during  the  day  inter- 
feres but  slightly,  ami  not  at  all  during  some  day«  at 
points  l>eyond  the  polar  circles,  with  the  eiiuillbrium 
tkf  air  strata  obtained  during  the  ni(4ht* 

rids  cold  of  till'  nitrhts  in  valleys,  subjecting  plants 
l<^>  freezing  on  night**  when  those  that  grow  on  lillla 
are  spared,  is  well  known<  Perhaps  it  is  less  noticiHl 
in  the  United  Stat*'S,  as  there  low  temperatures  are 
^^ftener  ftccompanie«l  by  high  winds  than  in  Europe. 
The  olive-cultivator*  in  Hjulhern  Friince,  and  the 
coffee- growers  in  the  lijlly  districts  of  the  province 
of  iSan  Paulo,  southern  Br/i/il,  know  this  so  well  that 
I  hey  do  not  plant  tluir  trees  in  valleys,  fnjm  fear  of 

frosts.  A.    WOKIKOF, 

Hit,  IVtfmbiu'ff 

Dalmaiiites  in   the  loixrer  carboniferouB  rookB> 

During  a  recent  geological  excursion  near  this  city, 
one  of  our  party,  Mr.  Henry  Lane,  found  and  pointed 
out  to  me  a  tritoblte,  which  I  extracted  from  the 
?.tone  myself.  The  n>ck  on  which  we  were  working 
was  the  upper  part  of  the  Cuyahoga  shale  of  the 
Waverly  grou[>  o(  Ohio,  now  universally,  I  believe, 
referred  to  the  lower  carbon iferou's  system.  The  only 
genus  hitherto  reported  from  these  rocks  In  America  is 
PhiUipt-ia,  with  tlie  exception  of  two  species  of  Proe- 
Tus  scarcely  distinguishable  from  Phillipsia.  The 
^pecifhen  In  tiuestlon,  however,  distinctly  differs  from 
twth  of  these  iti  the  |>ygidiuui,  the  only  part  yet  ob- 
tained. Insteatl  of  the  evenly  rounded  ami  margined 
t.iil  of  those  genera,  it  shows  the  llabel late  a jkT  fim- 
briate form  of  Uahnanites.  The  occurrence  of  this 
genuit  or  of  thl^  type  of  trilobitc.  so  high  in  the  geo- 
logical scries,  is  both  surprising  and  ^uncanonlcal.* 

E,  W.  Ci.AvroMf. 
HnflilfTt  college,  Akron,  n  , 
Aprl^  14. 

*A  ourious  optical  phenomenon/ 

Kxccpt  In  one  curious  point,  *  F,  J.  S/s'  latest  ex- 
periment (.Sc/f  nrr,  Xo.  r»;t,  p.  47o)  obviously  accords 
with  ray  note  isanu*  page).  Apparently,  the  virtual 
image  Is  three  feet  in  front  of  him,  or  nine  feet  from 
the  wires,  since  the  phantom  rises  when  he  bows;  the 
silats  are  seventeen  and  two-thirds  times  wider  apart 
than  the  wire*,  fr<  f  -«   to   centre:  and  every 

fourth  wire  hides  e*.  lat,  while  the  next  wire 

but  one   Iddi'S   a  si  v.     But  how  can  ttdrt) 

slats  and  their  shadows  thus  give  tvochc  dark  phantom 
lines?  With  his  telescope,  'F,  J,  S.'  may  find  that 
two  of  them,  least  jwrfect,  are  where  wires  cross  the 
frnmc  of  the  blind. 

Two  wonls  i>f  mine,  tlirce  lines  fiiun  the  bottom  of 
the  page,  require  correction.  The  sixe  of  the  Image 
Is  not  *  very  nearly'  as  described,  but  rxtictly  so.  If 
thin  image  could  become  ati  actual  screetr,  then  tt* 
IniHge,  itt  turn,  would  be  the  farther  screen;  and  any 
1  i  wlre-cro><slng  In  either  of   the  three 

tneei  tin-  other  two  at   points  quoM- 
i*--ii4>M..-»M*^  M»  each  other. 

Jamrs  EnwARti  Ouvftii. 
Corri«U  unlvemliy,  Aprll'^, 
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A  half -starved  pig. 

The  following  fact,  though  not  unexampled,  yet 
seems  to  me  worth  record.  In  the  first  week  of 
September,  1888,  on  the  farm  of  Mr.  William  Burr, 
in  Medina  county,  O.,  the  steam-thresher  was  at 
work;  and,  as  usual,  a  large  stack  of  straw  was  grad- 
ually accumulated.  Two  or  three  days  afterwards 
Mr.  Burr  missed  a  fat  sow  weighing  about  three 
hundred  pounds.  After  a  long  search  and  much 
inquiry,  he  came  to  the  conclusion  that  she  was  lost 
in  some  unknown  manner,  and  tliought  no  more  of 
her.  About  the  20th  of  March,  1884,  in  pulling  down 
the  remains  of  the  straw-stack,  the  sow  was  found, 
thin  as  a  deal  board,  but  living.  Her  weight  was 
a  hundred  and  sixty  pounds.  She  had  been  impris- 
oned for  two  hundred  and  five  days,  without  water, 
and  with  only  the  straw  for  food.  Treated  with  judg- 
ment, and  fed  slightly  at  first,  she  did  well,  and  is 
now  growing  fat  again.  E.  W.  Claypole. 

Buchtel  college,  Akron,  (>. 


THE  SCIENTIFIC  METHOD  IN  HIS- 
TORICAL STUDY. 

The  phrase  '  science  of  histor\-  '  suggests 
two  veiy  ditterent  things  to  ditferent  minds. 
To  one  kind  of  persons  it  means  philosophical 
reflection  and  combination  upon  the  course  of 
human  action  in  masses,  in  the  purpose  of 
linall}'  discovering  the  laws  by  which  such 
action  has  been  governed,  and  then  of  apply- 
ing these  laws  to  prophesy  about  the  future  of 
the  race.  To  these  persons,  Buckle  is  the 
ideal  of  a  scientific  historian.  lie  alone,  the}' 
fancy,  has  grasped  the  true  principle  of  his- 
toric research,  and  trul}'  shown  the  parallelism 
between  the  historical  and  the  scientific  meth- 
ods. Just  as  the  naturalist  discovers  his  facts, 
and  then  combines  them  into  laws,  so  the  his- 
torian shall,  it  is  said,  proceed  from  single 
phenomena  of  human  eflTort  to  the  discovery 
of  laws  according  to  which  all  such  human  ac- 
tion has  moved,  and  therefore  must  and  will 
move.  On  the  whole,  perhaps,  this  is  the  view 
of  historical  science  which  prevails  in  the 
minds  of  most  educated  persons  in  America. 

But  there  is  another  idea  suggested  by  these 
words  to  those  who  have  been  accustomed  to 
the  thought  and  language  of  another  school. 
These  persons  maintain  that  such  etfort  is  not 
historical  work  at  all,  but  quite  another  sci- 
ence, dealing  with  the  results  of  history.  It  is 
philosoph}^  with  its  general  hypotheses  and 
their  more  or  less  etfectual  support  in  dis- 
covered fact.  All  this  should  be  called,  not 
history,  but  the  philosophy  of  history,  just  as 
there  might  be  a  philosophy  of  literature  or  of 
music,  pursued  successfully,  perhaps  with  the 
best  success,  by  men  wholly  untrained  in  either 
literature  or  music.  Buckle  and  his  kind,  this 
school  asserts,  were  not  historians,  but  phi- 


losophers;  and  it  claims  for   itself  the  more 
modest  title.     This  we  may,  for  conveDience, 
call  the  modem  German  school,  though  it  has 
its  followers  now  widel}'  spread  in  other  lands. 
Not  that  Germans  of  our   century    have  not 
cared  to  concern  themselves  with  the  wider 
problems  of  man's  social  and  political  destiny 
(nowhere,  perhaps,  have  these    problems  re- 
ceived more  thought  than  just  in  Germany), 
but  this   has  remained  the   province  of  phi- 
losophers ;  and  the  men  who  have  raised  Ger- 
many to  the  leadership  in  modern    historical 
research  have,  on  the  whole,  kept  themselves 
free  from  all  speculation  of  the  sort.     To  this 
school,  then,  the  ^  science  of  history '  means 
the  pursuit  of  historical  knowledge  according 
to  scientific  method.     It  concerns  itself  wholly 
with    extracting    from   existing  material   the 
truth  of  the  record.    But  to  do  this,  it  demands 
previously   the   most  rigid  examination    and 
criticism  of  the  material.     For  this  examina- 
tion, a  wide  and  deep  training  in  language,  and 
in  a  general   knowledge  of  the  accepted  his- 
torical tradition,  is  necessary ;    so  that,  while 
this  German  school  is  content  to  restrict  itself 
within  secmingl}*  narrow  limits,  the  man  who 
would  conform  to  all  its  demands  finds  a  life- 
work  before  him,  broad  and  severe  enough  to 
call  forth  all  his  intellectual  energy.     Its  mot- 
to is  found  in  the  modest  word  of  the  elder 
Droysen,  that  the  object  of  historical  study  is 
^forschend  zu  verstehen '  ('  to  comprehend  while 
investigating '). 

The  study  of  history  in  America  is  in  its 
infancy.  It  has  remained  until  now  an  object 
of  almost  complete  neglect  in  the  programmes 
of  collegiate  as  well  as  of  secondar}*  stud}'. 
This  neglect  must  have  had  a  cause  :  we  have 
no  desire  to  force  an  issue  between  the  two 
schools  of  historical  study  ;  but  the  fact  cannot 
be  overlooked,  tliat,  as  long  as  American  edu- 
cation remained  under  the  influence  of  the 
early  English  tradition,  history',  as  an  item  in 
education,  was  practically  left  out  of  sight. 
Men  had,  or  professed,  an  enormous  res|)ect 
for  it.  One  can  read  orations  and  lectures  by 
the  score,  upon  the  usefulness  of  history  as  an 
element  in  the  life  of  the  present ;  but  when 
it  came  to  putting  this  usefulness  into  pla}',  as 
a  part  of  a  scheme  of  education,  giving  to  his- 
tory a  fair  opportunity  M'  the  side  of  Greek, 
Latin,  and  mathematics,  history  had  to  give 
way.  Men  showed  their  respect  for  it  by  let- 
ting it  alone.  On  the  other  hand,  no  sooner 
did  the  wave  of  German  influence  begin,  about 
a  dozen  3ears  ago,  to  beat  with  a  violence  that 
could  not  be  disregarded,  upon  our  shores, 
than  the  fortunes  of  historical  teaching 
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completely  changed.  Young  men,  returning 
from  their  study  abroad,  brought  homo  with 
them  this  new  principle,  —  to  learn  while,  and 
by^  investigating.  All  at  once  a  new  analogy 
to  the  study  of  nature  began  to  be  empha- 
sized. The  historian  was  to  accompany  the 
naturalist  in  his  method  of  taking  the  thing  to 
be  Btudied  in  his  hand,  and  applying  the  micro- 
scope to  it ;  hut  this  was  to  be  done  no  longer 
witii  the  ultimate  purpose  of  deducing  general 
hiw8  t)f  htunan  progiess,  l»ut  simply  of  com- 
pleting the  recoiti.  Under  this  new  impulse, 
history  lias  now  fairly  bt'gun  to  take  its  |ilnce 
by  tliL-  j^ide  of  other  Htudies,  as  a  sulgcct  de- 
manding, in  the  widest  sense  of  that  termr  a 
scientific  treatment. 

It  would  be  a  misfortune  if  either  of  the 
schools  we  have  been  examining  should  gain 
f>ennaneiit  and  compU^te  control  over  the  other, 
Kach  hvLH  its  chiiuj  to  resjiect ;  but,  for  a  long 
time  In  come,  it  seems  clear  that  that  \new  €>f 
the  subject  whicJi  has  brought  about  so  impor- 
Unit,  so  decisive  a  change  must  remain  the  one 
III  whicTh  our  science  must  look  for  its  support 
and  its  viudicJition. 

These  comments  upon  the  condition  of 
American  instruction  have  been  suggcstetl  by 
the  appearance  of  two  liooks,  each  in  its  way 
important  for  the  futuj-e  of  the  subject.  ^Meth- 
ods of  teaching  and  studying  history,'  cditetl 
as  the  first  volume  of  a  proposed  '^  Pedagogical 
lilirary/  by  Dr.  G.  Stanley  Hall,  consists  of 
an  essay,  occupying  about  half  the  volume,  by 
Dr.  G,  Diestcrweg,  well  known  in  (Germany 
as  the  author  of  numerous  pe^lagogical  works, 
ind  of  shorter  contributions  by  professors  in 
Reading  American  colleges,  together  with  an 
excellent  short  bibliography  of  general  history 
by  Prof.  W.  F.  Allen  of  the  University  of  Wis- 
>n8iu.  The  impoilancc  of  this  book  at  the 
resent  time  lies  far  more  in  it^  general  pur- 
»se,  and  in  ita  suggestion  of  a  strong  force 
ehind  it,  than  in  any  special  excellence  of  its 
S^wn.  The  treatise  by  Diestcrweg  is  subject 
to  the  criticism,  so  ollen  deserved  by  (ierman 
writing,  that  it  succeeds  in  obscuring  the 
lubjcct  it  tries  to  explain.  The  translation 
Daintains  all  the  obscurity  of  the  original,  and 
[adds  much  of  its  own.  The  essays  by  Amcri- 
|onn  teachers  were  prepared,  on  what  seems  a 
he  principle,  without  any  common  un- 
Lm  ng  as  to  division  of  the  Held,  and  bear 

somewhat  of  the  perftmctory  character  inci- 
l4?nt  to  most  writing  done  at  the  demand  of  an 
^  lilitor.  The  various  writers  repeat  each  other : 
\nd  the  etfect  cau  hardly  be  to  impress  strong- 
ly niK>n  the  minds  of  teachers  In  the  lower 
schools   anv  elfectual   lessons   for   their   own 


guidance.  It  is  to  be  regretted  that  the  Ger- 
man essay  could  not  have  been  left  out  al- 
together, and  replaced  by  something  based 
ujx>n  a  wider  range  of  thought,  and  more  per- 
tinent to  our  American  problem.  If  the  Ameri- 
can writers  coukl  have  known  each  what  the 
other  was  writing,  the  result  would  have  been 
more  harmonious,  and  the  etfect,  as  a  whole, 
more  decided.  Yet  one  advantage  has  come 
from  this  defect :  it  has  demonstrated  how 
strong  is  the  current  which  is  now  setting  in 
the  direction  of  what  we  may  call,  by  a  phrase 
which  will  cover  many  varieties  of  detail, 
'teaching  by  topics.'  There  is  complete 
agreement,  among  the  writers,  on  this  point, 
—  that  elfectual  teaching  in  history,  as  every- 
where else,  is  that  which  rouses  the  student 
out  of  the  dulness  of  a  merely  receptive  con- 
dition, and  puts  him  into  the  attitude  of  an 
original  thinker.  There  would  be  a  multitude 
of  opinions  as  to  the  age  at  which  this  sort  of 
work  should  begin,  the  exact  form  it  should 
take,  its  proportion  to  the  work  of  the  memory, 
jinrl  so  on.  It  is  to  be  hoped  that  an  oppor- 
tunity will  be  otfered  for  the  further  develop- 
ment of  these  points,  —  far  more  valuable  for 
the  teacher  than  a  philoso|)hical  treatise  in  the 
cumbrous  form  of  German  metaphysical  treat- 
ment. 

Another  [joint  emphasized  by  some  of  the 
writers,  and  tacitly  admitted  by  others,  is  the 
necessity  for  a  steady  progress  of  the  student 
in  the  acquisition  of  a  firm  basis  for  his  knowl- 
edge in  space  and  time  :  chronology  and  geog- 
raphy, leurtu'd  by  a  definite  act  of  memory, 
according  to  one  or  another  principle,  must 
begin  and  accompany  all  study  of  history. 
This  demand  has  called  forth  the  second  of 
the  books  referred  to,  —  Ploetz*s  ^Auj^zug  aus 
der  geschichte/  translated  and  enlarged  by  Mr. 
William  II.  Tillinghaat  of  the  Ilarv^ard  college 
library.  This  book  was  originally  made  for 
the  use  of  students  while  engaged  in  detailed 
stud}-,  to  furnish  them  with  a  substantial  basis 
of  general  knowledge.  It  holds  a  middle  posi- 
tion between  a  mere  dictionary  of  dates  and  a 
connected  narrative  of  general  history.  The 
work  of  translation  has  been  done  with  some- 
thing better  than  accuracy,  —  with  a  c^jmplete 
command  of  the  original  language,  and  a  coji- 
Hcientious  purpose  to  improve  upon  the  mate- 
rial otfered.  The  new  volume  is  essentially  a 
h)ook  for  Americaus,  It  will  be  welcomed  by 
persons  holding  all  shades  of  opinion  as  to 
Iiistorieal  methods,  and  ought  to  become  a 
pennanent  factor  in  the  new  development 
through  which  the  teaching  of  history  is 
passing. 
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WISTERlSa   IS   TUK  ARCTIC, 

A  tiiiip  may  winter  in  the  ice  under  some- 
what varied  eireunistances.  Slio  may  be  (irift- 
ing  in  the  pack  (hiring  tliia  time,  unable  to  make 
a  iiarbor,  as  in  tlui  eases  of  the  Terror,  I'egett- 
hotf,  .Jeannette,  Fox,  and  others  (this  may 
hapiwn  under  two  conditions,  that  is,  whether 
lil>erated  or  not  from  the  pack :  these  <'ases 
have  been  aheady  noticed)  :  or  the  shi[»  may 
be  frozen  in,  in  the  hummocky  [}aek,  l)ut  not 
subject  to  drill,  as  in  the  case  of  the  Krebus 
and  Terror,  oft*  King  William's  Land  :  or  she 
may  be  safely  ensconced  in  some  good  sheltered 
haven.  In  the  first  case,  the  most  dangerous 
of  all,  it  is  seldom  that  any  thing  can  be  done 
but  await  events.  A  northward  <b'ill  is  a  most 
l>erilou8  circumstance;  and,  although  in  the 
case   of  the   Te- 

getthotr  the  crew 

managed  to  es- 
C4H>e  unscathed, 
it  was  only  b}*  a 
miraculous  com- 
bination of  favor- 
able events.  The 
disaster  to  the 
Jeannette  and  her 
unfortunate*  crew 
shows  better  what 
may  usually  be 
expected.  It  is 
this  fact,  to  a 
great  extent,  that 
has  led  so  many 
arctic  expeditions 
to  follow  that  con- 
tinuity of  shore- 
land  which  is 
swept  by  south- 
ward-trending currenls,  in  preferi'iici*  lo  all 
others.  Many  arctic  sailors  of  experience  have 
even  stronglv  contended  that  it  is  a  matter  to 
be  at  once  considered,  when  a  ship  is  thus 
probably  circumstanced,  if  she  should  not  ])e 
immediately  abandoned  before  the  northing 
gained  would  seriously  compromise  all  hopes 
of  escape.  In  a  winter's  drill  it  is  impossibl<* 
to  properly  *  bank  '  a  vessel,  as  the  incasing 
with  snow-walls  is  generally  termed,  and  it  is 
consequently  a  severe  labor  to  keep  an  e(|ual)h* 
temperature  in  the  un[)rote(;ted  ship.  In  the 
case  of  the  unfortunate  Tegetthotf,  "'while  in 
the  berth  close  by  the  stove  there  was  a  tem- 
perature ranging  between  lOO"*  F.  and  1.'>1°  F., 
in  the  other  there  was  one  which  would  have 
sufficed  for  the  north  pole  itself.  In  the  former 
a  hippopotamus  would  have  felt  himself  quite 


comfortable;  and  Orel,  the  iiuliapp3'  occupant 
of  it,  was  often  compelled  to  rush  on  dedi, 
when  the  ice-pressures  alarmed  us,  experien- 
cing, in  passing  from  his  berth  to  the  deck,  a 
dilference  of  temperature  amounting  to  ISP*" 
F."  (Payer).  The  story  of  the  Jeannette 
and  the  'ferror  also  shows  the  miseries  of  im- 
banked  vessels.  In  vessels  proi>erly  *  banked.' 
however,  no  such  variations  of  tem^^erature 
need  be  encountered,  even  in  the  severest 
weather.  The  illustration  (lig.  1)  showing  the 
(lermania  wintering  in  the  ice  is  given  to  show 
an  improiKjrly  *  banked '  vessel,  although  well 
housed.  Sketches  (if  they  be  accurate)  of  by 
far  the  greater  niajority  of  exj)loriug-sbips 
wintering  in  the  ice  show  the  same  (and  gen- 
erally greater)  lack  of  proi>cr  arrangements 
for  keeping  out  the  cold.     A  good  contrasting 

picture  is  the  one 

_  given    (fig.  2)  of 

the  whalers   win- 
tering  at  Marble 
Island,    in    North 
Hudson's    Bay  : 
the\'  being  exi^eri- 
enced  icemen,  and 
aided   b3'  Eskimo 
in  the   snow-con- 
stniction.         The 
sketch  was  taken 
by  Mr.  Klutschak 
of     my     party. 
while  in    the  bay 
during  the  winter 
of    1878-79.       I 
visited  these  ships 
that  winter  for  a 
short    while,    and 
lived  in    one    the 
next    winter     for 
no    iM<"un>"uU'raML'    lime ;    and,    although    the 
temperature  oiitsidf  was  about  the  usual  mean 
of  arctic    wiuloring-harbors.   that  inside    was 
comfortable  in  all  parts  of  the  ships.     To  con- 
trast with  Payer's  statement  above,  I  wonhi 
say,  that,  while  the  cabin  showed  about  80**  or 
S.')®  F.,  the  captain^s  room,  separated  from  it 
l>y  a  door  with  lattice  shutter,  would  seldom  be 
over  live  or  t<'n  degrees  lower ;   while  in  the 
*  houses  '  built  over  the  ships  it  was  generally'  a 
little  below  freezing,  and  very  comfortable  for 
persons  who  s[)ent  a  proper  time  out  of  doors 
lor  exercise?.      This   *  banking '   is  most   con- 
veniently done  l>y  Kskimo,  when  their  services 
can  be  secured,  as  their  superior  ingenuity  in 
snow-construction  enables  them  to  enclose  the 
vessel  in  even  several  concentric  snow-honaea. 
thus  securing  the  most  equable  temperature  wit 
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the  luasi  ai  noil  lit  of  mat  mini,  which  is  quite  a 
consiilemtion  wheti  this  monstrous  masB  lias  to 
bi>  rt^inovc<l  in  the  spring, 

Phu  <liif\ing  winter-beset  ship  has  one  ad- 
vuntfige  worth  noting.  If  drifting  towards 
warmer  waters,  as  is  generally  the  ease  in  fol- 
lowing: the  usual  routes,  she  is  almost  certain 
of  n  safe  and  spee<1y  release  in  the  early  spring 
months  ;  and  the  constant  state  of  alarm  ex- 
perienced hy  all  ships'  crews  while  in  these 
involuntary  journeys  froni  ice-pressures*  ami 
tbreatenings  of  a  general  destruction  of  the 
Ice-fields,  has  almost  its  compensation  in  the 
ne<'essurllv  banished  pnnni  and  ionesomenesft 


in  by  the  crew  by  shoit  rambles  and  hnnts  is 
lost* 

A  vessel  safely  anchored  in  a  goo<l  harbor 
is.  of  course,  in  tlif  most  favored  condition  of 
all.  She  uuiy  tmbend  Int  "^mU,  lower  her  yards 
and  topmasts,  presenting  a  minimum  of  surface 
to  the  heavy  arctic  gales  of  that  season  of  the 
3'ear,  while  ^he  is  awaiting  her  freezing  iu,  and 
which  is  especially  necessary  when  the  char- 
acter of  the  bottom  of  the  harbor  is  such  that 
there  is  danger  of  dragging  the  anchors.  Once 
frozen  in  securel}',  the  anchor  can  be  raised, 
the  rudder  cut  out  and  unshipped,  and  all  these, 
with  masts,  and  yarfla,  and  spare  stores,  mid 
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Re  long  [Hilar  ni^ht,  with  Its  accomi»anyirig 
evils  of  idU'UCHs  and  disease.  Forcetl  activi{\ 
to  overcome  lonesomeness  soon  wearies,  loses 
its  effect,  and   becomes  rcally  a  punishment, 

rhile  that  (prompted  by  danger  never  loses  its 

tlmuiating  effect. 

A  vessel  wintering  in  the  ice,  unable  to 
secnn*  a  harbor,  but  not  subject  to  drift,  may 
be  liable  to  much  danger  when  the  fields  break 
up  in  the  following  summer ;  and  this  danger 
will  generally  be  greater  the  farther  she  is  from 
land,  owing  to  her  earlier  liberation,  probably 
long  before  the  niivigable  season  comuiences. 
In  a  vessel  far  from  land  much  of  the  benefit 
ilerivfd  from  the  voluntiiry  exercise  riuiulged 


jii'ovi^siions,  may  be  phiced  on  the  shore  con- 
veniently by,  and  then  looio  be  made  for  the 
winter's  entertainments,  exercises,  and  studies. 
The  very  fii-st  thing  a  shii>  ^ijujuld  do,  after 
selecting  her  winter  harbor,  is  to  get  ample 
pronsions  ashore,  to  be  prepared  for  the  loss 
of  the  ship  by  wreck  or  fire-  This  is  always 
done  by  the  whalers.  A  vessel  is  then  "  housed 
in/  which  is  done  by  building  a  shed  over  the 
deck  witii  lumber  brought  for  that  purpose. 
I'his  house  is  generally  about  seven  feet  high, 
the  himber  covered  with  canvas,  this  with  a 
layer  of  moss  or  turf  six  inches  to  a  foot  thick, 
cut  in  the  early  fall  before  it  htw*  frozen,  ami 
dried  iis  much  as  [>osslble,  and  this  layer  of 


568 


SCIENCE. 


rvot^  in:.  No.  I 


turf  again  cx>vered  with  froni  three  to  four  foet 

of  8U0W,  which  should  he  continuous  with  the 
Buow^walls  or  snow-licaps  placed  along  the 
sides  of  the  ship*  I  give  (fig.  3)  my  idea  of 
A  ship  fixed  for  winter,  sliown  in  erosii*gecliou* 
The  *  house '  is  of  inclined  boards,  covered 
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with  canvas,  and  again  covei-ed  with  dry  turf. 
Inside  it  is  lined  with  cheap  canvas  holding  six 
or  eight  iuches  of '  mineral  wool/  or  other  light 
cheap  non-conductor ;  and  this  passes  over  just 
above  the  heads  of  the  occupants.  The  snow- 
huts  are  shown  by  their  cross-section  of  block- 
work,  the  inner  air-space,  a«  being  hermetically 
sealed,  as  far  as  it  is 
possible  with  snow  to  do 
so.  The  second  air- 
space, c,  should  be  left 
open  on  warm  days,  that 
is,  above  -  10^  F.  to 
—  *20^,  The  house  should 
run  the  whole  length  of 
the  vessel,  but  be  divid- 
ed into  two  rooms  for 
oflicers  and  men,  and 
with  only  one  door  lead- 
ing out,  and  that  from 
the  men's  room.  The 
stove  in  the  cabin  should 
have  its  draught  fluiih 
with  the  level  of  the  floor,  and  iU  stove- 
pipe within  another  of  three  or  four  inches  more 
rmlius,  and  a  propel icr-bhule  ventilator  run  by 
clock-work  in  the  la  tier  to  *suck'  air  into  the 
t^bin.  This  will  be  tlie  main  source  of  venti- 
lation, warming  the  air  as  it  enters,  and  also 
protecting  the  ship  from  possible  lire  from  the 
chimney.     The  draught  will  remove  all  foul  air 


from  the  cabln-Hoor*  and  the   eaffip«wmi>-wiif 

will  purify  the   lighter  giiaes   nt    ' 
Such  a  Ktovcpipe   ai*  shown  ^-ifl 
great  collection  of  froEcu  ^  '  af\jmjd  ii,i 

tht*  descending  cold  air  pr  g  the  eseap 

ing  wanntli  from  melting  eouligtious  bdow  and* 
ice.     The   clock-work 
be   susceptibk*    of    feguli 
acconling  to  will.  Ami  niir^ 
at  least  twelve  liottrs.      Al  il 
exit  fVom  the  outer    dome  or 
snow,  the  larger  pipe  sboulifl 
stop  short  of  f  ■  or 

inner,  and  be  [  y  a 

roof  springing  oui  Uoiu  iU  »» 
shown  in  fig.  <>.  Li^ht  b 
secured  by  large  tl  ks 

of  ice  placed   in   ii  of 

thi^  *  house  '  at  coinetiiont  in-  I 
tervals.     If  an  'igloo*   domcr ' 
be   thrown    o%'er     ibe     ve^cl 
according     to    the     proi>06ied  i 
plan,   the  slabs  of    ice   in   It 

"       should  directly  face  the  doable 

glass  windows  in  the  hocue 
l>ropcr. 

1  f  turf  or  cunvas  is  not  ^ 
Ijloyed  in  the  usual  methods,  the  temperature  of" 
the  house  must  be  kept  below  frce??in^,  or  Ihr 
continual  melting  of  the  snow,  f<  ^  of 

ice  on  the  ship's  deck,  wnll  be    i       _  e  in 

the  extreme.     A  housing  solch*  of  canvas,  as 
has  olten  been  employed.,  prohibits  the  use  of  a. 
thick  layer  of  non-conducting  snow  or  turf,  aiidf 


lo. 


except  during  a  wind,  it  is  but  little  lw»tter 
than  no  protection  at  all.     The  hou^  i!d 

extend  the  whole  length  of  the  shi[M  i  ^^ ; 

but  if  cut  short  at  the  middle  ixirtiou,  u  nut 
unusual  method  to  save  hanbor,  the  ex|iQst*d 
deck  should  bo  treated  to  a  covering  of  snow 
and  turf  similar  to  that  i>laced  on  the  house. 
Where  moss  or  turf  is  not  to  be  had,  tine  sand 
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U  not  II  bail  substitute,  but  h  much  heavier, 
and  can  only  be  used  on  horizontal  or  slightly 
inclined  surfaces. 

The  imporlaiiee  of  securing  a  winter  harbor 
nenr  where  Eskimo  can  visit  the  ships  is  not 


t! 


D 


,^ 


to  be  over-estimated-  Besides  their  aid  in 
snow-eonsti-nction,  the  clothing  procured  from 
them  is  far  superior  to  any  that  can  be  Tuami- 
faetured  in  civilization  for 
tvithstanding  the  severe 
temperatures  of  those  re- 
gions ;  their  corapaniouship 
does  much  to  alleviate  the 
lonesomeness  of  the  win- 
ter's solitude,  for  they  are 
gerterally  a  roost  cheerful. 
merry  -  hearted,  and  con- 
tentc^d  race ;  their  scrvi 
in  procuring  game 
botli  land  and  water,  to  keep  y^^^  ^^ 

the  cri^w  in  a  healthy  state, 
and  cs|>eeially  to  combat  the  scurvy,  is  appar- 
ent; while*  in  case  of  disaster,  their  humble 
alKxIes   aiHi  always  open   to  the  shipwrecked 
sailor  until  there  can  be  convenient  times  for 


b^s  which  must  be  opened  every  morniug  and 
evening,  and  a  snow  house  (iglno)  thrown  over 
it  (if  natives  are  at  hand  to  do  the  work)  to 
protect  it  from  drilling  snow,  our  ship  is  read}' 
to  pass  her  arctic  winter  unmolested,  until  the 
coming  summer  opens  a  renewal  of  her  labors. 
Should  the  circumstancea  warrant  a  start 
early  in  the  season,  it  will  probably  be  neces- 
sary to  cut  a  very  long  channel  through  fVom 
six  to  ten  feet  of  ice,  of  sufllcient  dimensions 
to  float  the  ship  to  the  outer  open  water.  The 
methods  of  cutting  these  channels  vary.  I 
show  the  one  I  have  seen  adopted,  given  in 
plan  (fig.  7).  The  channel  B BBB  \&  alwaj^s 
l)rought  np  alotigside  tlie  ship,  as  show^n ; 
since,  shouhl  she  draw  more  water  than  the 
thickness  of  the  ice,  and  the  channel  be  brought 
up  immediately  l»ehind  her,  the  outgoing  tide 
or  a  strong  wind  might  break  her  loose,  and 
sweep  her  out  Irefore  it  was  intended  she  should 
move.  The  scarf-lines  c  c,  cc^  c  c,  formed  in 
sawing,  are  sufficiently  intelligible  to  be  under- 
stood without  an  explanation  ;  the  ice-blocks, 
A^  A.  A^  being  allowed  to  Moat  out  along  with 
the  ebbing  tide,  a  single  pcrKon  direeting  each 
one  as  fast  as  sawed  otf  with  a  pike  pole, 
to  prevent  its  horizontal  rotation,  and  con- 
Jiccjuent  binding  in  the  dianneb  Where  the 
clmnnel  is  long,  and  wind  favorable,  rough 
impromptu  sails  have  been  rigged  on  each  iee- 
block  to  carry  it  out.  If  cutting  very  thin  ice, 
as  w^hen  cutting  into  harbor  in  the  fall,  these 
slabs  can  be  shoved  under  the  edge  of  the  ice- 
channel.  If  the  vessel  delays  her  starting  until 
after  the  solar  rays  have  made  considerahle  im- 
pression on  the  ice  of  the  harbor,  it  will  save 
much  labor  to  remove  the  snow  along  the  con- 
templated scarf-Unes  of  the  channel,  and  place 
there  a  covering  of  black  seaweed,  sand,  dirt, 
or  ashes,  which  will  have  cut  deeply  into  the 
ice  by  the  time  the  sawing  is  necessary.  These 
layers,  of  course,  should  Ix*  very  thin  ;  other- 
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retreat  to  reach  more  civilized  sueeor,  —  a  re-  wlae  ttie}*  will  protect  tlie  ice,  instead  of  acting 
treat  in  which  the  white  men  ma}' be  greatly  as  ready  conductors  of  the  sun's  heat*     I  no- 
aided  by  the  native  method  of  transj>ortation.  ticed  in  the  ice  of  Victoria  (*hannel,  off  King 
A  flrehole  tieing  dug  through  the  ice  near  William's  Land,  as  late  as  the  uiiddle  of  July, 
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that  ji  (lark- colored  kelp-stalk  over  twenty  feet 
long  had  cut  five  feet  into  the  solid  ice  a  crevice 
not  over  an  inch  or  two  wider  than  the  stalk,  so 
that  it  was  impossible  to  get  it  out. 

The  difficulty  of  sawing  increases  in  a  rapid 
ratio  with  the  thickness  of  the  floe  ;  and,  when 
its  depth  becomes  so  great  as  to  allow  a  pla}' 
of  but  a  foot  or  two  with  the  ice-saws,  it  be- 
comes essentially  impossible.  Ice-saws,  if  very 
tliick,  impose  severe  labor  on  those  operating 
them,  by  their  great  weight:  if  thin,  they  will 
warp  and  cramp  in  the  thick  ice,  also  creating 
severe  labor.  As  all  these  contingencies  can- 
not be  foreseen,  it  is  desirable  to  have  a  con- 
siderable assortment  of  these  utensils,  varying 
in  length  and  weight.  I  think  a  description, 
however  short,  of  ice-saws,  is  hardly  needed, 
but  will  briefly  speak  of  the  ways  1  have  seen 
them  \\AC(\.  A  'one-man  saw/  like  the  same 
named  article  in  timber-sawing,  can  be  used  in 
ice  up  to  four  feet.  Another  foot,  or  even  to 
work  <*ffectually  in  from  three  to  four,  requires 
two  men,  as  shown  in  fig.  8  ;  and  it  is  evident, 
that,  as  the  labor  increases,  the  force  at  the 
bar  can  be  increased,  if  the  saw  is  only  strong 
enough.  As  the  floe  gets  thicker,  the  saw 
must  be  lai^er  and  have  greater  play,  to  work 

efroclively ;  and  this 
soon  gels  beyond 
the  i)Ower  of  men 
and  I  he  reach  in 
their  arms,  and  a 
tackling  is  rigged, 
as  shown  in  fig.  D. 
which  can,  1  think, 
be  understood  with- 
out explanation.  If  the  weight  of  the  saw  is 
not  suflficient  to  pull  it  down,  with  the  push- 
ing assistance  of  the  two  men,  its  submerged 
end  must  be  loaded  with  an  anchor  or  anvil. 

A  small  funnel-shaped  harbor,  with  but  few 
projections  along  its  converging  sides,  may 
sometimes  be  relieved  of  all  its  ice  at  one  time 
by  a  small  amount  of  sawing  along  these  ser- 
rated edges,  and  a  happy  combination  of  tide, 
wind,  and  good  management.  This  is  espe- 
cially the  case  where  the  rise  and  fall  of  the  tide 
exceeds  the  thickness  of  the  ice,  the  consequent 
vertical  oscillation  of  the  ice  keeping  it  broken 
up  in  hummocky  masses  along  the  shore-line. 

The  use  of  blasting-apparatus  has,  so  far, 
been  of  but  little  use  ;  still  1  think  a  series  of 
small  charges,  fired  electrically^  giving  rather  a 
pushing  than  a  splintering  concussive  effect, 
might  be  used  advantageously  in  removing 
quite  large  masses  of  obstructing  ice  favor- 
ably situated.  Bla.sting,  I  believe,  would  also 
•  »o  more  efncacious  in  harbors  not  fed  b}-  fresh- 


water streams,  as  here  the  ice  is  more  brittle, 
less  tenacious  and  elastic,  and  consequently 
harder  to  remove  by  the  percussive  power  of 
explosives. 

A  sailing-vessel  can  wait  almost  until  she  is 
liberated  bv  the  forces  of  nature,  :is  this  will 
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probably  be  the  earliest  date  that  she  can  use 
her  peculiar  motive  power  effectivel}'. 

Kven  a  good  harbor  may  have  its  disadvan- 
tages for  a  ship,  if  she  has  entered  it  during  an 
exceptionally  oi)en  season  ;  and,  unless  this 
recurs  within  the  time  for  which  she  is  pro- 
visioned, she  must  be  abandoned  to  save  the 
lives  of  the  crew.  McClure's  Investigator  in 
the  Bay  of  Mercy,  in  1854,  is  an  example  of 
such  necessary'  abandonment. 

The  use  of  balloons  to  make  slight  ascents, 
—  the}'  being  made  fast  to  the  ship,  —  to  en- 
able the  ice-master  to  obtain  a  more  compre- 
hensive view  of  the  state  of  the  ice,  has  never 
yet  been  experimented  with,  though  by  many 
recommended,  and  consequently  can  be  neither 
rejected  nor  accepted  as  an  auxiliary'  in  this 
sort  of  cruising.  Certain  it  is,  however,  that 
nothing  is  more  deceitful  at  times  than  ice- 
packs or  ice-drifts  at  a  distance ;  the  most 
invulnerable-looking,  ui)on  a  closer  examina- 
tion, proving  to  be  the  most  disjointed,  and 
the  reverse.  No  arctic  ship,  of  course,  will  be 
without  her  '  crow*s-nest  *  of  the  whalers,  —  an 
elevated  *  lookout  *  on  the  foremast,  with  good 
protection  from  inclement  weather,  for  her  ice- 
luaster. 

The  advantage  in  having  two  ships  over  one 
is  apparent.  It  proved  the  salvation  of  Parry 
on  his  third  journey,  and  other  instances  are 
not  wanting.  The  benefit  of  two  crews  to  cut 
in  or  out  of  harbor,  and  in  other  work  where- 
it  is  the  same  for  one  as  a  dozen  vessels,  is  iiol;' 
to  be  overlooked. 
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Jij general,  nt'arthe  inngiietic  |kjU%  the  sliifi's 
(Himpuss  is  more  or  less  worthless,  its  slnggish 
oscillations  being  t»asily  overcome  hy  the 
most  insignificant  local  attraction,  which  it 
1*4  almost  imiK>ssible  to  :ivoid  on  shipboanL 
l*hc  farther  removed  from  this  great  ceutre  of 
magnetic  force,  necessarily  the  more  reliance 
can  be  placed  on  the  needle.  The  simple  plan 
of  rudely  determining  the  |ioijits  of  the  compass 
bj  a  watch  or  chronometer  regulated  to  mean 
lime,  conjoined  ivith  the  motion  of  the  Bun  in 
a^imiilh.  will  be  snincient  in  a  land  where  the 
sun  is  shining  thronghont  the  day,  and  espe- 
cially when  the  navigatioti  flepencls  rather  on 
the  bearings  of  the  Meads*  and  ice-barriers 
than  any  determinate  direction.     The  fnct  that 

a  vessel  should 
follow  a  con- 
tinuity of  land, 
ir  |iOBsib1e« 
lessens  the  im- 
IKirtaneeorihe 
c<jinpass  while 
t'lipcsatMl  head- 
lands can  be 
kept  in  view. 

The  -iec- 
blinkMsa  well* 
known  yellow 
glare  that 
seems  to  hang 
over  iKick-it*e, 
Any  channels 
of  nut n nil  sky 
.seen  through 
the  glare  indi- 
cate open  water 
nnder  them  ; 
jind  this  ia  of 
use  in  approoch' 
blink '  is  more 
from  a  pack  In 
pack   viewing 
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iog  ice.        In  fact,   the    '  ice 

marked    when    at  a  di  fit  a  nee 
open  water    than   when    in  one 
another  at  the  same  distance* 

Having  explaine*!  ice-sawing,  and  hinted  at 
■$k  *dock,*  I  will  bricliy  describe  an  artificial 
onc%  and  lake  as  a  typi<'al  example  the  case  of 
the  Alcri,  dockeil  in  the  ice,  Aug.  12.  1875, 
in  Smith  Sound,  A  |>lan  of  the  dock  is  given 
to  fig,  10.  It  was  cut  in  about  four  hours, 
and  could  have  been  done,  says  the  com* 
mander,  in  hnlf  the  Ifnie,  with  a  better  *)rgan- 
Uation  and  more  exi»crienc<Hl  ice-cutting  crew. 
It  is  a  necessary  oiKration  to  prevent  I  icing 
cmsUed  l>etween  two  bodies  of  ice,  when  the 
time  will  allow  it,  and  also  when  a  natural 
dook.  formed  of  irrt^gular  lilocks  or  Hoes*  is 
liabli*    to    1m*   ol>Utcrute<l    bv    tlie    increi 


[nvssurc  eroding  the  fragile  edge^  of  the 
blocks*  In  this  latter  cnse  a  dock  cut  into 
the  solid  side  of  the  largest  Idock  or  floe 
w^ould  probably  be  a  safe  haven.  The  use  of 
Hteam  has  rendered  docks  much  less  necessary 
than  formerly^  as  the  time  occupied  in  cutting 
one  will  allow  almost  any  steamer  to  escape 
any  average  danger. 

Although,  from  this  rather  long  list  of  prob- 
able arctic  accidents  to  which  a  ship  is  exposed, 
esciipe  would  seem  rare,  yet,  alter  all,  it  ia 
wonderful  to  notice  the  small  number  of  crafl 
acrtually  lost  in  thi^  dangerous  s[iecies  of  navi- 
gation, in  proportion  to  the  whole  number  en- 
gaged. Only  thosie  that  arc  lost  under  tragic 
circumstances  being  brought  before  the  public, 
they  are  generally  su[>pu^ed  to  l>c  the  greater 
majority  of  those  thus  employed. 

FuKLi'K    SCIIWATKA, 


UESTOWAL  OF  THE  GRAND  HONOR- 
ARY WALKER  PltfZK  ON  PROFESSOR 
JAMES  HALL. 

S(»Mi':  ycAis  ago  IH\  WiUiiiui  J.  Walki-r  gave  to  the 
iiosUtn  .M>eii*t>'  uf  naturul  history  a  pHzt-fniul,  from 
which ,  In  ucrordiiTK-e  with  ibf  terms  of  ih**  k^U,  un- 
nuiil  awanl^  arc  amdo  to  sucrcHsfuI  com peti tors  who 
liavo  written  es8.iy8  on  asal^aed  questions,  lUU,  be- 
sides  these  utuiual  awards,  a  ^nincl  honorary  prize 
was  provided  for,  to  he  glvf'u  every  five  yenrs»  and 
which  iiw  tocfeiy  waa  to  pan  I,  on  r<H'ommendrttioii 
of  a  special  coinmiiiee,  *'  for  »ut'b  invt^sliiiadoM  or  dis- 
covery as  may  seem  to  deserve  It,  provided  such  la- 
vestigatiou  or  discovery  shall  have  h*»en  made  known 
or  publisht^d  in  the  United  states  at  least  one  year 
previous  to  the  time  of  awanb" 

The  society,  in  prevNmH  years,  lias  awunfcd  this 
lioiiorary  prize,  arnounting  to  five  hniidi-ecl  or  a  tliou- 
sand  dollars,  at  the  option  of  the  society,  to  Mr. 
Alexander  Aj^Jissiz  aoil  to  I'rofestsor  Joseph  L*»idy» 
'l*his  year  the  ecjinmlttee,  after  due  consideration  uf 
ihe  subject,  has  unanimously  concluded  to  recom- 
lUfind  for  this  prize,  Professor  James  ITall  of  Albany; 
and  Ihe  award  of  the  highest  sum  was  accordingly 
made  by  the  society,  at  its  mectinip:  of  Way  7. 

As  the  founder  would  appear  to  have  contemplated 
some  particular  or  Integral  *  invest! luxation  or  discov- 
ery/ *•  we  need  out,**  says  the  conimittec,  *'  take  inla 
account  Professor  MalTs  numerous  works  or  publi- 
cations upon  North- American  geology  and  palcon- 
lology  for  the  last  forty  years  and  more  {comprised 
in  about  iweiity-six  volumes  or  parts  of  volumes,  and 
Iti  ovt*r  two  hundred  articles  or  papers,  reports,  etc.). 
except  as  they  relate  to  a  niwcial  line  of  Investigation, 
which  Professor  flail  early  made  hU  own,  in  which 
he  has  long  been  rminent,  and  which  he  may  l>e  s&ld 
to  have  esaentially  completed,  although  a  coiiAlder- 

hich  have  been  from 


le     inereaHUlg       ahln   portion    tf  the  results ,   whi 
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tlm^  t(i  Uiuo  *maile  known'  u>  iliefteieutMic  world. 

?  iu»t  yei  publisUtHl  In  63r/«n«0,  witli  iImj  iUustmUons 

I'PAi'eii  lor  iIjp  purpose. 

**  It  is,  Ihrn,  «peciflcjilly  for  Profeasor  Hall's  invent- 
UguUons  \n  Xortli-AinericAri  palc<»i)tology»  nolably 
the  palor^rttology  of  ibe  sUtc  of  New  York  and  tht* 
regions  adjacent,  and  of  the  earlier  geological  formsi* 
lions,  llmt  the  committee  suggests  this  award.  In 
this  deUi  J*vofes^**v  Hall  holds  a  position  like  that 
which  liHN  l>ecn  ^o  long  occupied  In  Europe  by  Mr. 
Barrande.  If  hh  actual  publicatiouii  art*  as  yet  Icsa 
extensive  than  tliose  which  have*  mndcMhc  name  of 
Barrande  iltuair}- 
ous,  UiiB  has  not 
been  from  the  lack 
of  material,  s^tlll 
leas  from  hick  of 
industry  and  .«cien- 
tific  acumen  on 
Professor  11  a  1 P  s 
part,  but  b<*cau8r 
he  has  not  enjoyed 
the  advantages  of 
independent  for- 
tune and  munifi- 
r  e  n  t  patronage. 
Giving  due  credit 
to  thf  «tate  of  New 
York  for  what  it 
has  done  to  further 
the  publication  of 
researches  in  its 
service,  it  still  ap- 
pears that  his  pjXH 
longed  labors  have 
l»een  carried  on  un- 
der many  discour- 
agements and  with 
insufhdent  means. 
It  is  understood, 
howe%^er,  that  de- 
lirienoies  in  this 
respect  are  ab<jui 
to  be  remedied: 
and  it  is  lioped 
that  this  veteran 
paleontologist  may 
have  the  saiisfac* 
tion  of  super!  n- 
tending  the  full 
publication  a  n  d 
pfojier  illustration 
of  his  completed  investigations, 

**  In  recognition  of  the  groat  value  of  the  scieiitilic 
work  to  which  Professor  HalPsHfe  has  been  so  untir- 
ingly and  successfully  devoted^  in  encouragement  of 
his  closing  labors,  and  in  ti^stimony  of  the  society's 
high  appreciation  of  these  services  to  science*  your 
corumittee  would  recommend  that  the  maximum  of 
the  prize  be  awarded  upon  this  occasion.*' 

*  From  tt  cntyon  dniwtni;^  nfttr  it  photograpti  taken  for  8t^- 
^nrr,  April  17,  ^m*,  h^  r  w  rtinmu.  |>UojoifriipJMjr of  Umj  U.  fi. 
ri»ltoDnl  fuoMum. 


I'aitTiuiT  or  i'uorBs»oH  lAMKe  ijai.l  or  auumy.* 


THfi    CASTILEVER-BRiDGF   AT 
NIAGARA   FALLS. 

TiiK  new  oj  i  I  ■'      ^"     _ 

connect  the  Ca 

Tork  central  nil' 1  hhts^mi   ui\>r  r.iijrca»i.  iinai 
for  traHlc  li\  iht*  early  part  of  tbe   pne^ent  year*  b**^ 
been  widely  noticed  in  the  ne'  ""     "    ^        -rX  rHtmi 
to  as  a  marked   advsnf*,e   in  C^le  t 

general  interest  in  regard  to  jv  n.i^  tnrrctorm  h»tt 
aroused  by  the  apparent  no^-^lty  of  tbe  decifn,  nJ 
the  rapidity  of  conttructlon.     As   (tie  raUvrajr  tu*^ 

|>et>sioii*brid9e  li 
below,  mmI  witih 
ill  some  Clii«elittA> 
dr«cl  feet  oC«  t^ 
can  tiler  er  *  bsidg^ 
tbe  oonuikii  bf- 
t  w  e  e  II  them  M 
forced  upon  eftry 
obser%'cr.  While 
iho  cost  of  Um  nr» 
l«n<lge».  Aside  frmn 
I  h  e  iippr 
was-  proti«b]| 
nearly  Ut9 
t  h  V*      suspeiuioii- 

II 

will  c^irry  onr  1 
and  sucii  In 
may  c<»iiie  up 
lower  roadwA] 
cantilevcr-brl 
was  erected^ 
seven  tuontlm 
a  half  from  the  i 
ginning  of  tli| 
work^  and  la 
signed  to  cniry  a 
freight  •  train  on 
each  of  iU  two 
tracks  at  tbe  sani 
time,  eaeb  hende 
by  two  Btfifedty-s^ 
ton  en gl ties.,  mn4 
rroftsing  w||liou£l 
HiarkenUtg  spettl. 
The  ability  to  ac- 
commodate  a  great* 
er  trafEc*    mid  llie 

rapidity  of  construction,  may  justly  b«>  ascribed  to 

the   advances    made    in    American    types   of    iron  _ 

bridges. 
One  of  the  first  questions  aaked  concerns  the  meaiw 

log  of  the  term  *  cantilever.*     It  slgnilios,  as  a»  arehl-l 

tectitral  term,  *a  bracket,  or  projeottnji  mrnjhrr,  fi>T 

support  a  load,  tuch  as  a  cornice 

illustration  accompanying  this  an 

good  view  of  the  structure  as  a  whole;    i 

of  the  cantilevers,  as  well  as  the  sevt  j  < 

can  be  understood  from  the  following  dlagt^iti« 


uav  e,  les*.] 


.SCIENCE. 


on 


The  fthnn*  atmtiiit*iitt4  arc  at  A  and  F^  nine  tiuti<tre(] 
and  t4»n  feci  apart.  The  piers  R  antl  ^»  having  a 
width  on  top  of  twenty-five  feet,  support  two  triiftKos^ 


A  C  and  2>  F,  the  lengths  of  whose  arms  are  tnarkml 
b«]ow  them:  on  their  outer  ends  rests  Hie  Independ- 
ent truss  C  D,  one  hundred  and  twenty  feet  In 
length.  The  parts  B  C  and  D  E  are  the  cantilevers, 
carrying  the  trusi  C  D,  and  projecting  from  the  piers 
//  and  ^  as  a  liracket  frouj  the  face  of  the  waJl. 
The  ends  A  and  Fare  prevented  from  rising,  under 
any  load  l»et\veen  li  and  E  which  may  not  be  balanced 
by  the  excess  of  weight  in  ^1  E  and  E  F,  by  anchor- 
ing  bolts  at  A  and  F,  extending  to  irtm  iK^ams  placed 
l>eneath    the    t»hore    abuttnems.     These    abutmfiiis 


June  2iu  T\w  masonry  on  the  American  side  was 
fin  jibed  Aug,  20,  and  on  the  Canadian  stid«  Sept.  3* 
The  two  towers  or  steel  piei*B,  each  of  which  haa 
four  legs,  sixty  feet  by  thirty  feet  apart  at  the  base, 
twenty*eight  feet  l)y  twenty-five  feet  apart  at  the  top, 
one  hundred  and  thirty-two  feet  high  from  the  top  of 
the  masonry  to  the  bottom  of  the  truss,  and  tiior- 
oughly  braced  in  all  directions,  were  begun  Aug.  29, 
and  completed  Sept.  18. 

Scaffolding  or  false-works  for  the  support  of  the 
portions  A  B  and  E  F  having  t>een  put  up,  these 
abore-anns  were  built  upon  it  in  the  usual  manner 
of  bridge-erection,  and  were  finished  in  time  to  begin 
construction  of  the  river-arms  on  Nov.  1,  This 
portioJi  of  tlie  bridge  was  built  out,  piece  by  piece, 
triangle  by  triangle,  from  the  pi*n^,  with  no  other 
outside  supjiort  than  a  travel liiig  framework  above 
and  projecting  forvvsxrd  frmn  the  bridge  it-^elf :  this 
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weigh  one  thousand  ton»each:  the  maximum  lifting- 
force  to  which  either  one  will  be  subjet:l#^d  is  three 
hundred  at  id  forty  tons.  The  expansion  and  con- 
traction from  changes  of  tcmiieraturc  are  providerl  for 
lietweeii  }i  am)  E  by  joints  at  C  ancl  D  wliich  allow 
longitudinal  motion,  and  at  A  and  F  by  |>endulum 
Ifnki*  which  permit  a  similar  movement. 

A  detailed  statement  of  the  rate  of  I'l'^^^rtrs^  in 
construction  and  erection  Hill  show  rpiite  clearly  the 
advance  made  in  late  years  in  the  art  of  bridge- 
building,  and  the  ease  wilii  which  structures  of  the 
American  type,  jointed  at  intersections  and  con- 
nected by  |>iri8«  can  be  put  logelher.  The  contract 
for  the  bridge  wai  s^lgned  on  April  11,  1HS3;  and  a 
clause  was  included  by  which  the  builders  would 
forfeit  five  hnndied  dollars  per  d.%y  for  all  iltne  re- 
quiriHl  to  finish  the  structure  after  Dec.  1.  Ground 
wait  broken  for  the  foundations  of  the  towers,  April 
15,  Laying  of  the  concrete  foundation,  eight  feet 
thiclr,  began  on  June  (J;  and  of  the  masonry  plerv, 
tliirfv-c^irhl  fcvi  tii-b  nw\  iwelvc  feet  f<qu;«n»  on  trtp. 


traveller  carried  a  suspended  platform  to  Insure  the 
safety  of  tlie  worlcmen.  Thu  sections  from  tlie  two 
shores  were  built  out  and  joineil  Nov.  *il,  without 
serious  accident  or  delay.  The  track  ^^A^  down, 
ready  for  a  train,  in  seven  months  and  a  half  from 
the  beginning  of  the  work,  and  with  eight  days  to 
spare  on  the  contract  time. 

The  1»ndge  has  two  trusses,  twenty-eight  feet  apart, 
fifty-six  feet  deep  over  the  towers,  twenty-otie  feet 
deep  at  the  shore-ends,  and  twenty-six  feet  deep  at 
the  mid-span.  Ample  wind-bmcing  is  provided. 
The  material  used  in  the  towers  and  heavy  compres- 
sion members  is  open-liearih  steel :  most  of  the  other 
members  are  of  wrought-iron.  One  admirable  [loint 
in  the  denign  of  the  engineer,  Mr.  C.  C*  Sehneider, 
and  In  thi^  way  iti  which  it  whs  execute*!  by  the 
builders,  the  Central  brid;»e-work8  of  BulTulo,  N.Y., 
was  the  fact  that  no  piece,  while  the  bridge  was  in 
process  of  ei*ectlon,  was  MibjerJcd  to  a  strain  greater 
tlian*  or  dtfTetent  from^  what  it  mni^i  undergo  In  the 
cofn|ileled  wirurtnn*.     At  the  formal  test  and  op^n* 
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ami,  aUifr  itppHciitian  of  atiilln^  •olDlioii>  by  tluHr 
comma  furm, 

Aa  yet,  tvvciiiy-two  djolera  bodii's  imd  sevnitiM-u 
choI<ftrH  pai[«>rit8  have  iK'ifn  auhjerts  of  iuveatigaiioti. 
All  tliese  eitse^  were  stii«li^(l  far  Ihe  preseiK^e  of  Um* 
sfMHiific  bncterJa,  as  well  with  gebliiH*  cuUIvaUoii  its 
aUo  ill  microscopical  prcpamtion*,  for  tho  mo^l  i)an 
Ihroiigli  nittUatMin  In  hollow  slldc!«;  amU  without  i*\* 
c<*plion,  the  coiiima-sliaiH^d  hui-Nli  wiTf  foiMMl,  Tills 
rc.HuIt,  together  wiih  Unit  ohtahiort  In  Kgypli  ju«(ini> 
the  statement  thtit  this  kind  of  bacterium  is  always  to 
be  faiiiid  iii  the  cholora  iiiteslim*. 

For  corroborAtloti,  mor<'over,  ihv«*sti{^at}oiia  wen- 
carried  uti  ill  tht?  saiiu*  way  on  lwt'iity-eii;ht  other 
b<Hlics  (of  wbit^h  elevtnj  IjiiU  dltd  from  dyientt?ry); 
the  evai^uations  of  one  ca&e  each  of  simple  «lianhoeii» 
dy&ontory,  and  of  a  ronvalf/scrtii  from  cholera;  then 
frc»m  several  well  peoph.%  ns  well  as  on  animals  d<'ad 
from  ulcer  rn  the  inleiitine,  and  pneumonia;  finally. 
aNo  vsith  putrid  miui.^ea  of  impure  water  (various 
sampJei^  from  city  sewage,  wati^r  from  very  impure 
swumps*  swamp  Bi'um^  and  intpurc  river-water):  but 
In  not  a  singje  instance  did  ii  happen,  either  in  stom- 
ach or  bowels  of  the  ba<li(!S  of  n>an  or  beast,  in  evaeu- 
atiuna,  (»r  In  fluids  rich  in  bacteria,  that  the  cholt^ra 
bacteria  was  found.  A%  by  arsenic-p<»Uoniiig  a  slck- 
i\css  very  similar  to  cholera  can  hv  induced,  an  uhi- 
nial  was  killed  by  arsenic,  and,  after  death,  the  dl- 
l>e»tive  organs  examined  for  tin*  comma  l)aclllui«;  but 
with  a  uegalive  re«tult. 

Prom  these  results  the  furtlier  couclnsioii  may 
be  drawn,  that  the  comma  baclUus  is  peculiar  to 
cholerA. 

As  to  Uie  cannecriott  of  this  bacillus  with  cholera, 
it  wa»  carefully  stated  in  the  last  report,  that  there 
may  be  two  views:  l^,  that  the  condition  of  tlu^ 
organs  of  a  person  sick  with  cholera  is  such  that 
this  j»cculiar  bacillus  prospers;  2%  that  the  bacillus 
is  the  cause  of  the  eliolerai  nnd  tJiat  only  when  it 
makf'H  lis  way  hito  the  bowels  of  man  can  the 
sicknes'*  take  place.  The  (irfct  supposition  la  not 
allowable  from  the  following  grounds:  it  would  be 
necessary  to  grants  that,  when  a  man  is  taken  sick 
with  the  cholera,  this  Imeillus  waa  already  present  hi 
his  or^antc,  ;i8  shown  by  its  liniversal  presence  in  the 
considerable  cases  inve<iiijL'atcd  in  Egypt  and  tndin, 
two  widely  separated  landK.  This  could  not  be  the 
ca»e,  however;  since,  as  hiis  already  been  pohited  out, 
the  comma*»haped  luiciilu^  U  nevor  found,  except  in 
a  case  of  cholera. 

Even  in  cases  of  bowel  affection,  such  a*  dyscn- 
1er>*  and  l»owel  cataiTh,  to  which  cholera  very  often 
j*upervene«i,  ihey  fail*  It  Ih  also  to  be  con(»ideit^d. 
that.  If  thi^  Imeterium  were  hIwh}^  present  In  man,  it 
woiibl  surely  have  been  otiserved  on  fouie  occasioti ; 
which  bail  not  been  the  case. 

As  the  increase  of  tbl*  bacterium  caimot  Im  brought 
about  In  the  bowels  by  cholera,  the  sc*cond  supposi- 
tion, that  it  Is  the  cause  of  choltra,  only  remain*. 
That  this  Is,  in  factp  the  case,  is  idiown  uuquestioti- 
ahly  by  other  farlJi,  and  especially  l»y  Its  behavior 
durlnj^  the  proj^i-eftS  of  the  <iii»eas<v  Ma  presence  is  rt»- 
slrtcted  to  the  organ  in  which  the  di^ea'se  b,  —  the 


liowels.  In  vomit,  they  liave*  aff  yt«t,  only  been  noticed 
in  two  cases;  and  in  both,  tbe  appearance  and  alka- 
line reaction  of  the  vomited  (luids  ^howed  that  the 
contents  of  the  bowels,  and  with  »heise  the  bacteria, 
bad  got  into  the  stomacb.  In  the  bowels  their  hl'^lory 
is  ns  follows:  in  the  tiri^t  evacuntiona  of  the  patient 
after  the  attack,  as  long  as  lliey  have  any  torm,  very 
few  cholera  bacilli  are  present;  the  wafery,  odorless* 
evacuations  wbicli  follc»w.  on  tlie  contrary,  contain  the 
bacilli  in  great  number?^:  while,  at  tlie  same  time«all 
other  forms  disappear  almost  entirely,  so  ihat,  at  this 
ftl^ge,  the  cholera  bacilli  are  cultivated  practically 
alone  in  the  bowels,  So  soon  ns  tbe  clndera  attack 
lessens,  and  the  evacuations  are  a^^ain  fecal,  the  com- 
ma bacteria  disappear  gradually,  and  are,  after  the 
corivalo$eence,  no  longer  lo  be  found.  The  same 
is  found  to  hold  in  cholera  subjects.  In  the  stoniach 
no  cholera  bacilli  were  found.  The  bowels  varied, 
according  as  death  had  occurred  during  the  cboleni 
attack  or  alter  it.  In  the  freshe?it  eases,  the  bowels 
showetl  a  clear,  red  color;  the  Inner  linlug  of  the  intes- 
tines w^as still  fi-ee  froui  submucous  extravasation ;  and 
tbe  cottlent^  consisted  of  a  colorless,  odorless  liquid: 
the  cholera  bacilli  were  present  in  enonnons  masses, 
and  nearly  pure.  Tbeirdistrilmti on  corresponded  ex- 
actly with  the  degree  and  spread  of  the  inflammation 
of  the  lining-membrane,  the  bacilli  being  generally 
not  so  thick  in  the  upper  intestine,  but  increasing 
towar*!  the  lower  etid  of  the  »maLler  intestine. 
When,  however,  death  has  taken  place  later,  the  in- 
irstinea  show  signs  of  an  important  reaction.  The 
lining  is  dark  red  lu  the  lower  j>art  of  the  smaller  In- 
testine, impregnated  with  extravasations  of  blood,  and 
often  dead  on  tiic  outermost  layers.  The  contents  of 
Ihe  bowels  are,  in  stich  cases^  more  or  less  blooil- 
colored,  and,  in  eousequence  of  the  re-appearanee  <»f 
the  bacteria  of  decomposition,  putrid  and  felld.  The 
cholera  bacteria  at  this  stage  begin  to  disappear,  but 
c*>ntinue  still  to  be  present  for  .some  time  in  the  solitary 
glands  and  in  their  vicinity,  —  a  circumstance  which 
Hrst  called  attention  to  the  presence  of  this  peculiar 
liActerium  in  the  iKiwels  of  the  Egyptian  cholera  sub> 
jeeiH,  They  entirely  fail  In  such  cases,  only  when  th«^ 
patient  has  lived  through  the  cholera,  and  dies  from 
tbe  after- we.ikness. 

Tbe  cholera  bacteria  act  exactly  as  otber  |>aUn>- 
logicftl  bacteria.  They  occur  only  in  their  peculiar 
disease;  their  first  appearance  is  when  rhe  illness 
begins;  they  increase  in  number  with  the  severity  of 
the  attack,  and  gradually  disappear  a»  the  illness. 
wanes.  They  arc  found  where  the  trouble  exists; 
and  their  number,  at  the  height  of  the  disease,  is  tic i 
great,  that  their  injurious  effect  on  the  lining  of  the 
nitrstines  is  explaitu^d. 

It  mlj;;l»t  well  be  wished  that  it  were  possible,  with 
these  bacteria,  io  engender  in  animals  n  disease  akin 
to  cholera,  that  their  cauval  relation  to  the  sickness 
Tulght  be  made  the  more  clear.  This  has,  as  yet,  not 
iM'cti  done:  whether  it  will  ever  be  done  may  well  be 
ijuesttoneii,  as  animals  do  not  appear  to  be  siibject  to 
cholera  infection.  If  any  kind  of  animal  could  lake 
the  cholera,  then  «uch  a  ca*e  would  have  been  ob- 
served lu  Bengal,  where,  during  the  whole  year,  and 
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over  the  whole  country,  cholera  infection  is  spread. 
But  all  reported  cases  have,  as  yet,  failed  of  corrobora- 
tion. Nevertheless,  the  evidence  of  the  facts  pro- 
due  :;d  cannot  be  weakened  by  the  failure  of  the 
experiments  on  animals.  With  other  infectious  dis- 
eases, the  same  observation  has  been  made;  for  ex- 
ample, in  the  case  of  typhoid  fever  and  leprosy, — 
two  diseases  for  which  specific  bacteria  are  Icnown, 
without,  as  yet,  its  being  possible  to  communicate 
them  to  animals;  and  yet  the  manner  of  the  occur- 
rence of  the  bacteria  in  these  diseases  is  such,  that, 
without  doubt,  they  must  be  looked  upon  as  the 
cause  of  the  disease.  The  same  holds  true  for  the 
cholera  bacteria.  Moreover,  the  further  study  of 
the  cholera  bacteria  has  made  known  many  of  their 
peculiarities,  which  all  agree  with  that  which  is 
known  of  cholera  etiology,  as  well  as  further  evi- 
dence of  the  correctness  of  the  assumption  of  the 
bacteria  as  the  cause  of  the  disease. 

In  this  connection  it  is  well  to  state  the  often 
observed  fact,  that  in  the  linen  of  cholera  patients 
the  bacteria  increase  in  a  most  remarkable  manner, 
when  the  clothes  have  been  soiled  with  the  evacua- 
tions, and  then,  for  twenty-four  hours,  have  been 
kept  in  a  moist  condition.  This  explains  the  known 
fact,  that  the  people  having  to  do  with  such  affected 
linen  are  often  attacked.  On  account  of  this, 
further  experiments  were  instituted;  and  cholera 
evacuations,  or  the  contents  of  the  intestines  of 
the  dead,  were  spread  on  cotton,  on  paper,  and 
especially  on  the  damp  surface  of  the  ground.  After 
twenty-four  hours,  the  thin  sheet  of  slime  invariably 
changed  into  a  thick  mass  of  cholera  bacilli. 

Another  peculiarity  of  the  cholera  bacteria  is,  tliat 
they  die,  upon  drying,  much  more  quickly  than  most 
others.  Commonly  all  life  is  extinct  after  three 
liours'  drying. 

It  has  also  been  noticed  that  their  development 
only  takes  place  well  in  substtinccs  having  an  alka- 
line reaction.  A  very  small  amount  of  free  acid, 
which  would  have  little  or  no  effect  on  other  bacteria, 
puts  a  marked  check  on  their  growth. 

In  a  healthy  stomach  they  are  destroyed,  which  is 
shown  by  the  fact  that  neither  in  the  stomach  nor  the 
intestines  of  animals  which  had  been  constantly  fed 
on  cholera  bacilli,  and  then  kiile<l,  were  any  found. 
This  last  peculiarity,  together  with  the  impossibility 
of  their  withstanding  drying,  gives  an  explanation  of 
the  every-day  obacrvation,  that  infection  so  seldom 
occurs  from  constant  intercourse  with  cholera  pa- 
tients. Kvidently,  that  the  bacilli  may  be  in  condi- 
tion to  pass  the  stomach,  and  bring  about  the  cholera 
in  the  intestines,  peculiar  conditions  must  be  present. 
Perhaps,  when  the  digestion  is  imperfect,  the  bacilli 
might  be  able  to  pass  the  stomach ;  and  the  fact  ob- 
served in  all  cliolera  epidemics  and  in  India,  that 
those  suffering  from  indigestion  are  especially  sub- 
ject to  cholera,  may  bear  out  this  view.  Perhaps  a 
peculiar  condition,  analogous  to  the  period  of  inac- 
tion of  other  bacteria,  would  enable  them  to  pass  the 
stomach  uninjured. 

It  is,  on  the  whole,  not  probable  that  this  change 
in  the  production  of  inactive  spores  exists :  then  such 


spores,  by  observation,  are  known  to  renuUn  montki, 
or  even  years,  capable  of  life,  wbile  the  cholera  poi- 
son remains  active  not  longer  than  from  three  W 
four  weeks.  Nevertheless,  It  is  conceivable  thai  soom 
other  form  of  inactivity  exists,  iu  which  the  beeflE 
can  retain  their  life  in  a  dry  state  some  weeks,  and  id 
which  they  withstand  the  destroying  inllaenee  of  the 
stomach. 

The  conversion  into  such  a  condition  would  eor 
respond  with  that  which  Pettenkofer  has  designated 
as  ripening  of  the  'cholera-infection  materiaL'  is 
yet,  such  an  inactivity  of  cholera  bacilli  lias  not  bees 
discovered. 


THE     EXPLORING      VOYAGE      OF    THE 

CHALLENGER. 

(First  notice.') 

TiiK  Challenger  was  a  British  man-of-war,  a 
corvette  of  twent^'-three  hundred  tons,  equipped 
at  the  public  expense  with  everj'  appliance  for 
the  scientific  study  of  the  sea  and  of  marine 
life,  and  carrying  a  faculty  of  six  civilian  spe- 
cialists chosen  b}*  the  Royal  society,  in  addi- 
tion to  a  staff  of  naval  officers  selected  with 
reference  to  their  scientific  attainments. 

This  floating  laboratoiy  was  sent  out  in  1872 
upon  a  voyage  of  discover^'  around  the  world, 
and,  during  an  absence  of  three  years  and  a 
half,  visited  every  accessible  sea  and  ocean, 
traversing  a  distance  of  nearly  sixty-nine  thou- 
sand miles.  Three  hundred  and  sixty-two 
observing-stations  were  established  at  sea, 
and  over  five  hundred  deep-sea  soundings 
made,  —  a  wonderful  record  of  industry,  when 
it  is  remembered  how  man}'  weeks  were  neces- 
sarily spent  at  coaling-stations,  and  when  we 
take  into  account  the  fact  that  the  present 
metho<ls  of  rapid  work  by  meaus  of  thin-wire 
dredge-ropes  had  not  then  come  into  use,  and 
that  :i  dredge-haul  from  a  depth  of  two  thou- 
sand to  twenty-five  hundred  fathoms,  which  the 
Blake  or  the  Albatross  now  easil}-  completes  in 
four  or  five  hours,  took  an  entire  6a,y  of  the 
Challenger's  time. 

The  collections,  when  finall}-  assembled  at 
Shoerness,  after  the  return  of  the  ship,  were 
contained  in  2,270  jars,  1,749  bottles,  1,860 
glass  tubes,  and  170  tin  cases  of  alcoholics. 
with  22  casks  of  specimens  in  brine,  and  180 
tin  cases  of  dried  specimens,  besides  laige 
quantities  of  material  already  sent  home  from 
Bermuda,  Halifax,  Cai)etown,  Sydney-,  Hong 
Kong,  and  Japan. 

Tlie  Challenger  long  ago  resumed  her  bar- 
baric function  as  an  engine  of  war.  Her  trawls 
and  dredges,  battered  and  torn,  bang  upon  the 
stair-rails  in  the  Museum  of  naval  arcbitecCan^ 
in  South  Kensington.     Their  share  in  the  t 
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\  done,  but  tlie  collections  are  onlj'  now  hegin- 
ning  to  yield  up  the  treasures  of  fact  which 
they  contain.  The  first  of  the  final  reports  ap- 
peared in  1880  ;  and  now  ten  massive  quarto 
volumes,  crowded  with  sumptuous  lithogi'aphed 
plates,  have  been  printed,  eight  of  these  in  the 
natural  history  series,  two  in  the  •  narrative/ 
which  includes  also  the  results  of  the  physical 
observations.  The  eompletion  of  the  entire  se- 
ries is  promised  for  1887,  but  it  can  safely  be 
predicted  that  the  last  of  the  row  of  twenty 
volumes  will  not  be  placed  upon  our  book- 
shelves before  1890.  Preliminary  reports  have 
appeared  to  the  number  of  at  least  three  hun- 
dred ;  and,  since  it  has  been  decided  that  the 


the  subsequent  important  explorations  by  Nor* 
way,  Sweden,  and  Germany,  and  the  expedi- 
tions of  the  Italian  Washington  and  Violaule, 
the  French  Travailleur  and  Talisman,  the  Duteh 
Willora  Barents,  and  the  American  Blake,  Fish 
Hawk,  and  Albatross,  would  not  all  have  been 
carried  on  b^^  grants  from  public  treasuries. 
What  the  several  governments  might  have  done 
in  fitting  out  ships,  it  is  impossible  for  us  to 
know.  No  one  can  question,  however,  that 
naturalists  in  all  countries  have  been  inspired 
and  stimulated  in  a  most  salutar}^  way  by  the 
action  of  the  British  government  in  publishing 
every  half-year  one  of  these  sumptuously 
printed  Challenger  volumes,  —  each  a  collec- 
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biological  section  of  the  British  association  is 
to  devote  Its  attention  at  the  Montreal  meet- 
ing almost  exclusively  to  pelagic  life,  we  may 
expect  a  large  addition  to  the  Challenger  bib- 
liography during  the  present  year. 

The  Challenger  expediliou  was  planned  and 
executed  solcl}'  in  the  interest  of  pure  science, 
no  utilitarian  aims  having  ever  been  considei^ed 
in  its  <>'  ''in  :  it  was  the  direct  outgrowth 

of  the  expeditions  of  the  Lightning 

and  the  l^uicupine,  inspired  and  conducted  by 
Car[>enter,  Gwyn  JelTi-eys,  and  Wyville  Thom- 
son, The  action  of  the  British  admiralty  had, 
in  consequence,  a  particulurly  salutary  effect 
upon  the  policy  of  other  nations  ;  for  it  is  highly 
probable,  that,  laul  therr  bet'rj  no  Challenger, 


tion  of  monographs  from  the  hands  of  master- 
workmen  in  natural  history,  not  English  only, 
but  American,  Scandinavian,  Dutch,  French, 
and  Italian. 

The  history  of  the  expedition,  and  the  gen- 
eral nature  of  its  discoveries,  were  long  ago 
published  to  the  world  through  Sir  Wyville 
Thomson* 9  *  The  Atlantic/  ^  Professor  Mose- 
ley's  '  Notes,'  ■  a  work  which  should  stand  al- 
ways oft  the  same  shelf  with  Darwin's  'Voyage 
of  a  naturalist,*  Lord  George  CampbelPs  'Log 
letters  from  the  Challenger*  (London,   187n), 

^  Thu  roytitf^  of  tb<j  C^AUeniifcr,  —  Uio  AUntitIr;  m  nruUtnl- 
iiftnr  ftocouai  of  ihi»  eirplorlog  voynfe  of  M.M.S.  ChnlleiiKcr. 
I«tI.    3fol».    H-, 

*  NoiPft  by  H  niitnratliit  on  iii«  ClinllruKc>r,  T^undnn.  UTa, 
«20p.    r. 
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willj  iU  liiiudreils  of  grapliie  Aketelic***  of 
acenerj'  aa»l  ineitleut,*  ami  Mr.  J.  J*  WiUrs* 
8UggL'stive  little  hooks.  ^  Tlmlttssn'  anil  '  v\l 
anchor/ 

The  first-menlioiuni  work,  lieing  seiiji-ulH- 
dal  m  ebamt'ter,  has  lic<'n  lUfMic  the  stibjeel 
of  mudi  criticism,  on  account  of  the  lotwc 
ami  iDaccunil^  way  in  which  many  of  Uic  tli*- 
coverieti  arc  aunounced.  It  is,  in  fact,  a  reprint 
of  a  series  of  letters  to  Good  toorrls^  a  family 
magazine,  which  were  written  by  the  director 
iluHiig  the  latter  jmrt  of  the  vnyuge  to  witi4*fy 


ul-  '     ' 

muHcuui.  ♦ 
lion  in    l*ji 
dirr<"l   i'0*i' 
iiriti^ch  inn> 
b  quite   |#a)l>ahU% 
amount  of  •l'^^^w•rl 
i;ainei)  hy  i 
ilUIicuU  »* 
The    I. 

museum,  h  iii> 
[loftit  for  >,'ovci 


flit 
^«rBcc  of  itt\ 
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(jiiblic  ciirioiiily  as  to  what  had  Ueeu  done  tlur- 
iug  its  beginning*  Wliile  it  is  nndoubk»dly 
oi>eu  to  eriticiBui,  it  is  iMx>bttl>ly  as  scholarly  a 
piece  of  work  as  most  lan<lsmen  would  have 
been  able  to  accomplish  in  the  midst  of  the  de- 
pressing influences  of  ship-life ;  and  it  is  so 
much  more  satisfactory  tlian  any  other  officird 
attempts  at  narratives  which  have  yet  appeared 
iu  connection  with  simitar  expeditions,  that 
one  cannot  hel|)  n-i^rettiny:  that  the  Pucittc 
was  not  written  up  by  the  same  hand  ami  in 
the  sainu  nmtiner*     Sir  Wyville  Thomson  has 


Ijcen  wfirkvd  up  and  reported 

dial  lender  collections  an*  ^adi 
there*     The  director  of    the  « 
however*  better  fiUcd,  both  *' 
and  Interest,  to  administx^r  • 
brought  together  by  his 
of  the  natural  history 
museum,  no  matter  bow  Hi 
excelled  lilm  a**  rnnsttMH  of  - 
work.     Then,  too,  tht's*-  nii*n  u 
overburdened    with    ollicial     1.1 
oould    not  have  given  the    ; 
r'fmlhMi'Ti'r    work    whic-b     t\ 
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'he  policy  In  id  down  by  I'rofcssor 
irhen  called  upon  by  tlie  ad rai rally 
a  plan  for  the  disposal  of  the  CUal- 
ictions,  was  in  principle  exactly  cori- 
b  that  for  man}*  years  pnrsnrd  by 
ineut  geological  survey,  fish-coinmis- 
lircan  of  ethnology,  in  relation  to  the 
inseuiD,  though  the  beads  of  these 
ms  generally  find  it  more  conv  enieut 
Drgauization  of  the  museum  to  faeili- 
iniiHBtration  of  their  own  work. 

more  serious  complaint  has  been 
I  the  iX)liey  of  the  director  iu  claim- 
to  control  the  results  of  the  studies 
Btants  during  the  voyage,  and  to 
Jieir  discoveries  in  Ins  official  eapa- 
>ut  giving  credit  to  the  observers, 
irse,  inii>os8iblc  to  say  to  what  extent 
M'as  put  in  practice  ;  but  it  is  certain 
cieucy  of  the  slatT  was  to  some  extent 
J-  it,  and  that  some  of  the  men  felt 
1  to  protect  themselves  by  writing 
ula  in  langujiges  unknown  to  the 
The  subject  has,  of  course,  had  no 
Ussitiu  in  England^  ami  is  referred  to 
ew  simply  on  accK>«nt  of  the  general 
ivolved,  which  has  already  affected 
py  of  many  instituti«)ns  and  expedi- 
e  United  States,  For  the  benefit 
Bnce  and  of  the  workers  iu  science,  it 
gly  iui[Mjjlant  that  there  should  be 
Mune  exact  tinderstandiug  of  what 
i  literary  or  scieu title  |in»iR*rty,  and 
control  over  the  results  of  the  labors 
s  or  assistants  a  teacher  or  director 
exert. 

|r  may  have  been  the  obstacles  to 
\  of  the  expedition,  its  final  results 
to  be  satisfactory  to  every  one  who 
hem.  The  highest  praise  is  due  to 
r  Wyville  Thomson,  by  whom  it  was 
imi  so  successfully  carried  on.  The 
rit  Willi  which  he  invoked  the  co- 
>f  foreign  a|>eciaU8ts  was  one  of  the 
rorthy  features  of  his  mlminist  ration, 
leath,  in  March,  IH82,  tlie  adminis- 
been  admiralily  carried  on  l\v  Mr- 
ray,  who  was  IVofessor  Thomson's 
iQt  in  natural  history  from  the  very 

been  already  stated,  eight  volumes 

lal  reports  have  already  aj^pearod. 
ain  the  zo<)Iog{cal  monogra[>hs  ti(>lo 
thirty  more  still  remaining  to  be 
together  with  two  botsitiical  rept»rts, 
jcluding  parts  of  papers  already 
,  Mr.  Murray's  final  summary  of 
discussing  the  [lublicationH  i>f  the 


expedition,  the  monographs  will  be  taken  up  in 
systematic  sequeuce.  Their  present  order  is 
arbitrary  and  temporary,  it  being  understood 
that  this  will  be  abandoned  in  the  final  arrange- 
n)ent  and  combinations  of  the  volumes  of  the 
rei:iort. 

The  mammal  collections  were  assigned  to 
Professor  William  Turner  of  the  University 
of  Edinburgh,  whose  paper  ui>on  the  human 
crania  is  announced  to  tnj  nearly  ready,  but 
whose  final  report  on  the  marine  mammalia 
will,  it  is  feared,  l>e  long  delayed.  An  instal- 
ment of  the  latter  is,  however,  already  in  ty|>e^ 
in  the  form  of  a  report  upon  the  bones  of 
Celacea  (vol.  i.,  43  p.,  i\  pi.)*  This  paper  is 
a  curious  illustration  of  how  many  important 
facts  may  be  derived  from  the  study  of  a  col- 
lection of  objects  of  the  most  heterogeneous 
and  miscellaneous  character,  such  as  the  series 
of  wliale-boues  gathered  by  such  an  expedition 
must  necessarily  be.  The  descriptions  of  the 
skeletons  of  Meso[>k>don  Layardi.  and  other 
whales  obtained  at  the  shore-stations,  aie  valu- 
able to  the  cetologist ;  but  the  greatest  interest 
is  in  the  account  of  the  hundreds  of  separate 
botics  dredged  from  the  abyssal  depths.  At 
one  station  in  the  middle  of  the  South  Pacific, 
at  2,33.T  fathoms,  there  were  obtained  about 
utnet:y*  tympanic  bullae*  as  well  as  numerous 
other  ear-bones*  the  remains  of  nearly  as  many 
individual  whales,  most  of  them  //iphioids. 
From  the  evidence  of  such  fragments.  Professor 
'J'lirner  concludes  that  the  genus  IMcsoplodon  is 
particidiirly  abundant  in  the  South  Pacific,  and 
Ziphius  in  the  South  Atlantic,  though  but  few 
of  these  animals  have  been  observed  in  those 
regions.  Strange  as  it  may  seem,  there  were 
found  no  bones  of  the  sperm-wluUe,  so  abun- 
dant in  all  the  waters  traversed  by  tlie  8hi[>. 
In  the  localities  where  bones  were  found h.  — 
none  of  which,  it  may  be  noted,  were  north 
of  the  equator,  — the  dejxjslt  at  the  bottom  was 
a  red  clay,  containing,  besides  the  ear  bones* 
many  hundreds  of  sJiarks*  teeth,  belonging 
to  the  gen4"ra  Carcharodus,  Oxyrluna,  and 
Lumnn.  and  apjiarently  to  extinct  species. 
The  question  naturally  arises,  whether  the  as- 
snriaU'd  cetacean  remains  belong  to  recent  or 
extinct  species.  I'hc  occurrence  of  the  tcH!lh 
of  tertiary  sharks,  lying  so  loosely  upon  I  he 
bottom  that  they  may  be  scraped  up  l>y  the 
tlredge,  indicates  to  the  writer  of  this  review 
that  tertiary  sharks  have  probably  existed  in 
these  waters  within  comparatively  recent  times, 
and  that  the  ear- bones »  wliich  cannot  be  re- 
ferretl  to  living  sjiccies  already  known*  in  all 
likelihootl  belong  to  living  species  of  whalea 
not  yet  dist^ovcrcd.     That  iuti^resting  genera 
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alizecl  type  of  solachian  from  Japan  recently 
announced  by  <  iarinan  under  the  name  Clilamy- 
doseiacluis  is  but  one  of  tlie  many  si^rns  that 
our  knowledge  of  pelagic  and  abyssal  life  is 
still  very  incomplete. 

Prof.  D.  .1.  Cunningham  of  the  Hoyal  col- 
lege of  surgeons,  Ireland,  contributes  an  essay 
upon  the  anatomy  of  certain  marsupials  antl 
upon  the  mammalian  pes  (vol.  v.,  11>2  p.,  \:\ 
pi.).  The  first  part  of  this  paper  is  descrip- 
tive, and  devoted  to  Thylacine.  (uscus,  an<l 
Phascogale ;  but  its  prejiaration  led  to  a 
general  investigation  of  the  foot  of  manuuals, 
involving  the  dissection  of  forty-five  s])e('ies 
distributed  through  all  the  orders.  Professor 
Cunningiiam's  conclusions  as  to  the  relations 
of  the  intrinsic  muscles  and  nerves  of  the  pes 
in  different  genera  are  of  great  interest,  but, 
being  merely  incidental  to  the  work  of  the 
Challenger,  must  be  passeil  by  with  simple 
mention. 

Vol.  ii.  is  chielly  devoteil  to  the  report  on 
birds,  which  is  the  eighth  in  the  zor»logical 
series.  This  is  a  compound  paper  in  thir- 
Uicn  parts,  prepared  by  the  standard  Hritish 
authorities,  Sclater,  Salvin,  Saunders,  Forbes, 
Tweeddale,  and  Garrod  ;  one  paper  being  also 
supplied  by  Salvadori  of  Turin,  and  one  by 
Finscli  of  liremen.  I'he  report  on  the  anatomy 
of  the  petrels  (Tubinares),  by  the  late  W.  A. 
Forbes  (vol.  iv.,  01  p.,  7  pi.),  is  important  as 
throwing  much  new  light  on  the  classification 
of  these  remarkable  birds.  It  is  based  upon 
collections  from  the  ston-s  of  the  zor»logical 
society  and  the  U.S.  national  nuiseum  as  well 
as  of  the  Challenger.  The  afllnilies  of  the 
petrels  are  shown  to  l>e  with  the  Steganop<xla 
and  the  storks  and  herons,  rather  than  with 
the?  gulls.  Tiie  most  extensive  anatomical 
monogra[)h  is  that  of  the  penguins,  by  Professor 
Morrison  Watson  of  Owens  college,  Manches- 
ter, of  which  the  first  pnrt  has  Ihk'U  printed 
(vol.  vii..  211  p.,  PJ  pi.).  The  publication  of 
th^  second  pnrt  will  coini)lete  the  ornitliological 
work  of  the  exi)edltion.  This  essay  is  full  of 
interest  to  the  genenil  reader  as  well  :is  to 
the  ornithotomisl  ;  since,  although  structural 
minutiae  an^  fully  discussed,  each  detail  is 
brightened  by  some  allusion  to  function, 
origin,  or  habit.  Tin*  conclusions  of  Professor 
Watson,  concerning  the  adinities  of  the 
Spheniscidae  to  each  other  and  to  other  birds, 
are  worthy  of  nnich  fuller  discussion.  Many 
and  appreciative  allusions  are  made  to  Dr. 
Elliott  Cones'  monograph  of  the  SpluMjiscidae, 
which  is  frecjuently  tjuoted. 

Professor  W.  Kitchen  Parker's  report  on  the 
<levelopmenL  of  the  green  turtle  (vol.  i.,  ^>S  p.. 


l.'Jpl.)  is  an  exceedingly  weight\' oontrili 
to  mor[)hology,  and  concludes  with  a  ]ia 
most  suggestive  genernlizations  ii{x>n  the 
logeny  of  the  Clielonia  and  lieptilia. 
investigation  was  based  upon  aseriesofen 
obtained  at  Ascension  Island,  in  eom{i 
with  Professor  Parker's  particular  reqae^ 
is  one  of  the  most  inij>ortant  of  the  side 
of  the  expedition. 

Dr.  Albert  (iiinlher's  report  on  the 
fishes  (vol.  i..  ><'2  p.,  :\'2  pi.)  contains  th< 
t  ifi  cat  ions  of  foi  nice  n  hundred  specimen 
resenting  five  hundred  and  twenty  s[>&: 
which  ninety-four  were  new.  It  consist 
series  of  faunal  and  regional  lists,  so 
which,  particularly  tiio.se  for  i-omote  o 
islands,  cover  fields  hitherto  unexplor 
ichthyologists ;  such  as  St.  PanPs  R<x*li 
cension,  Kerguelen  Islanil,  and  Juan  F 
dez,  and  also  Magellan  Straits  and  the  J 
Sea.  The  systematic  arran<2:ement  is  ;i 
(•an  be  desired  :  it  is  to  be  n^j^rettod ,  ho 
that  the  author  has  been  satisfied  to  pnbli: 
brief  and  cursory  diagnoses,  and  that  ht 
no  tables  of  proportional  measurement; 
causing  serious  embarrassment  to  st 
who  have  no  access  to  his  tj-ix^s.  The 
upon  deep-sea  fishes  by  the  same  aut 
one  time  announcetl  for  vol.  iii.,  is  now 
down  upon  the  ollicial  list  of  ^  memoirs 
low  in  subsequent  yeai*s,'  that  it  is  not 
to  come  to  view  for  a  long  time.  This 
the  more  to  be  regretted,  since  the  fis 
the  abyssal  region  are  more  i^eonliar,  an 
generally  instructive,  than  perhaps  the  mi 
of  any  other  group.  Much  unstiidioil  in 
in  Italy,  France,  Austria,  and  America,  i 
held  until  these  collections,  now  eight  v 
the  author's  hands,  can  be  made  known 
l)ublic.  The  i)reliniinarv  description: 
lished  in  IST'S  are  so  meagre  as  to  be 
useless  to  any  one  except  their  author  :  i 
type  specimens  themselves  will,  of  eon 
inaccessible  for  comparison  until  the  ii 
port  is  in  type.  Dr.  (iiinther's  suc< 
re-organi/ing  the  natiu'al  history  soctior 
British  nniseum  has  been  very  great, 
seems  unfortunate  that  administrativi; 
should  so  entirely  monopolize  the  time 
eminent  an  ichlhvoloi:i>*t. 


HA  IX  IN  BELGIUM. 

La  /I'liii'  f'u  Ik'hjitjufi.     Par  A.  Lax^astkk. 
dies.  //a//r:,'lSi)l.     [Kxtnict  fmin  the  Ai 
de  rObsiTvatoire  royal  do  Bruxelles.]    113 

TiiK  conii)letion  of  a  fifly-j'ears  scries 
interrupted  observations  of  rainfall  at  Bi 
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in  tiikcn  by  I^aneaster  as  a  fitting  occasion  for 
the  preparation  of  a  nvni  eompendinni  of  nun- 
reconls  for  all  B<:'lgiiia),  The  longer  series, 
besides  Brussob*  are  forty-three  years  at 
Ghent,  thirty-five  at  J-iege,  twenly-three  fur 
OsUfiule,  ami  twenty  for  Les  Walelfes.  The 
entire  list.  propnrt»d  for  the  end  of  1HM2,  eon- 
tauis  one  hun<lre<l  and  twenty-seven  stations, 
with  an  average  record  of  fotir  and  a  half 
years ;  but  of  these,  thirty-eight  are  for  only- 
one  year,  and  sixty  are  for  two  years  or  less. 
At  present  I  he  observatory  receives  the  re- 
snlU  attaineil  at  over  two  hundred  stations. 
The  chief  general  eonehisiona.  which,  nnfortn- 
nately,  are  not  shown  either  In  nia[)  or  din- 
gram,  are  as  follows:  along  the  littoral  low- 
lands an  annual  fidl  of  about  ():>(»  ndlliaietres. 
rising  to  a  rnrixiniittn  iit  the  hit^blnnds  of  the 
ArdiMinns  (altitude  aboni  4UU  im^tri's)  of  tVoni 
IKM)  to  M(H»  niilliroetres.  For  1H82,  rain  and 
aUUudc  of  sUiliou  are  tlius  related  ;  — 
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Aeconling  to  seasons,  the  ratios  aie,  winter. 
KMi;  spring,  1*.*» ;  summer,  121>;  autumn,  111*. 
Along  tlie  coast  the  maximum  is  in  autumn  : 
in  tfie  interior,  it  is  in  summer.  Heavy  rains 
occur  chiefly  in  the  summer.  In  Brussels, 
since  ]H^IU  then*  have  been  sixty-nine  reeonis 
of  •£'*  to  50  millimetres  of  rain  in  a  day,  thirty- 
four  of  these  being  in  June,  July,  and  August. 
A  general  increase  in  the  annual  rainfall  is 
suspecletl  since  li^*I5,  tlie  evidence  being  as 
follow  9 :  — 
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The  HUn-s[x>t  cycle  does  wot  llnd  strong  eon- 
flrumtion  from  the  records  at  Brussels. 
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'llw  little  volume  i*  chielly  vabialtle  as  bring- 
ing the  older  records  up  t<i  lime*  and  j^n-paring 
for  Allure  work  with  the  greatly  increased 
number  of  stations  of  the  pa»t  ivw  years. 


A  AAir  ASTRONOMICAL  JOURNAL, 

liuUetin    ajitronomique^  pMit*  itom   fen   auspu^en  de 

rohnenatoire  de  Puri^.     Par  M.  \\  TrssKRANn. 

Tome  i.*  No.  i,,  Janvier.     Paris,  Gawhier^VU' 

lam,  1884.     tJ4  p,     8^\ 

TiiK  great  number  of  new  observatories  in 
France  now  -liegiuning  active  work  has  ren- 
dered a  publicatioti  rjf  this  <»haracter  a  neces- 
sary adjunct  of  the  l:d>ors  of  the  astronomers 
of  that  country;  and  it  w*ill  embrace  two  dis- 
tinct parts,  the  first  of  which  wmII  contain  the 
late  observations^  juade  at  the  French  oliserva- 
tories,  ephemerirles  of  |ilanets  and  comets,  and 
memoii*8  and  notices  relating  to  vnrious  topics 
in  theoretical  and  practical  antroniuny.  The 
second  part  is  to  be  devoted  to  notices  of  current 
astronomical  news,  ami  a  rt^suni^  of  the  chief 
[>eriodical  puhlieations  and  of  memoirs.  This 
latter  feature  is  a  most  fortunute  one,  and  will 
make  the  BuUetin  »  desiideratum  in  all  observa- 
tories arul  seientilic  libraries.  The  special  peri- 
od ieals  embraced  in  the  r^'vue  of  the  January 
IliiUetln  are  the  Monthlif  noticen  of  the  Royal 
astronomical  nix'iety,  The  obmervatorj/^  the  Si* 
dereal  meHserigfir ,  the  Americxni  journal  of 
Hclence^  Copernicus^  and  the  Astronomische 
nachridUen.  Phe  lirst  i>art  of  the  sanie  mim- 
her  (contains  a  brief  pajter  by  Tisserand,  on  the 
tlieory  of  the  motion  of  the  small  planet  Talhis, 
folio w^ed  by  observations  of  the  satellites  of 
Jilar**  jiud  Neptune  by  the  Ilenrvs,  of  the  comet 
I'ons-Brooks  by  Bigourdau  and  Perigaud,  —  all 
lliese  at  the  Paris  oliservatory,  —  and  observa- 
tions of  the  latter  object  by  Tr<^^picd,  at  Alger; 
ephemerides  of  the  small  planets  Mnemosyne, 
Diana,  Alcmeue,  und  Parthenope  ;  and  is  eon- 
elndrd  with  the  lirst  part  of  a  paper  by 
.Schulhof  and  Bossi^-rt,  on  the  late  return  of 
tlie  comet  of  1812.  Appended  to  the  Jinmary 
Bulletin^  under  the  ht»ad  of  VarhH^s^  are,  a 
t>aper  on  les  phenomhtes  cr^pusculaireii^  by 
IJailan  ;  the  comets  arnl  planets  of  IHH;),  by 
Bigourdan  ;  and  the  new  observatory  of  Hio 
de  la  Plata. 

It  would  be  a  matter  of  the  greatest  interest 
to  those  engaged  in  new^  and  original  research, 
if  a  department  relating  to  unpulrlished  inves- 
tigations could  be  added  to  the  Bulkiin,  Brief 
notes  in  such  a  dei>artment,  relating  to  work 
already  in  hand,  its  progress  at  various  stages, 
and  to  projected  research,  the  material  for 
whtch  may  V»e  in  process  of  accumulation  only, 
would  l»c  likely  to  lead  to  a  more  etfective 
and  hapi\v  sUit<*  of  co-operation  among  astron- 
omers and  observatories  than  now  exists. 

The  Bulietm  antronoviique  is  jiubVisluKl  from 
the  press  of  (Jauthier-Villars,  and  is  gottxrn  up 
in  the  attractive  style,  ?ind  with  that  ^ood  tv|to- 


582 


SCIENCE. 


[Vol.  in..  No.  «. 


graphic  taste,  which  characterize  the  house  of 
this  imprimeur-libraire ;  and,  being  under  the 
immediate  charge  of  so  eminent  and  able  an 
astronomer  as  Tisserand,  we  venture  to  pre- 
dict for  the  new  journal  an  auspicious  future. 


Tisserand  will  have  as  collaborateurs  Callan- 
dreau  and  Bigourdan  of  the  Paris  observa- 
tory, and  Kadau  ;  and  the  Bulletin  is  expected 
to  be  issued  hereafter  at  the  beginning  of  each 
month. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT    ORGANIZATIONS. 

Oeologioal  larrey. 

Paleozoic  paleontology ,  —  Durhig  March  the  survey 
tunied  over  to  Ihe  Xational  museum  the  collection 
of  Devonian  fossils  from  tlio  Eureka  district  of 
Nevada.  It  embraces  the  Devonian  fatnia  of  central 
Nevada,  described  hy  Mr.  Charles  D.  VValcott  in  the 
paleontology  of  the  Eureka  district,  exclusive  of  the 
Actinozoa  and  Hryozoa.  It  contains  2,397  specimens, 
including  203  species,  89  of  which  are  Brachiopoda, 
44  Lamellibranchiata,  40  Gasteropo<Ia,  11  Pteropoda, 
9  Cephalopoda,  3  Crustacea,  and  7  Poecilopoda. 

During  the  last  field-season,  Mr.  C.  D.  Walcott  and 
his  assistants  spent  some  time  in  the  study  of  the 
Potsdam  localities  in  New  York,  and  considerable 
collections  were  sent  In  to  the  office  of  the  survey. 
He  is  now  engaged  in  the  preliminary  preparation 
and  study  of  material  to  illustrate  the  (Cambrian 
fauna  of  the  United  States.  It  is  very  desirable 
that  large  quantities  of  material  should  be  brought 
together  from  all  the  Cambrian  groups;  and  the 
survey  would  be  glad  to  receive  collections,  whether 
large  or  small,  from  all  portions  of  the  country.  Care 
should  be  taken  in  j)aeking,  and  a  record  kept.  Cor- 
respondence has  been  begun  with  numerous  col- 
lectors in  Wiseonsin,  in  order  to  obtain  material  from 
the  P«>tsdam  group. 

MffHozoic  paleontoloffj/.  —  Dr.  C  A.  White,  in 
eharize  of  this  brancli  of  paleonUilogic  research,  has 
lately  prepared  a  bulletin  on  mesozoic  fossils.  It  is 
illustrated  with  nine  plates,  and  contains  three 
pap«Ts  dtrvoted  respectively  to  the  mesozoic  fossils  of 
Ala!*ka,  Arkansas,  and  Texas.  Hyatt's  new  genus, 
Enelimatoceras,  is  described  and  illustrated  in  this 
bulletin.  The  fourth  annual  report,  which  is  just 
about  being  issued,  contains  a  paper  of  sixty  pjiges, 
with  forty-nine  plates  of  illustnition,  entitled  "  A 
review  of  the  fossil  Ostreidae  of  North  America,  and 
a  comparis<m  <»f  the  fossil  with  the  living  forms." 

Dr.  White  is  making  preliminary  studies  of  fossils 
from  the  Pacific  coast,  preparatory  to  visiting  that 
section  to  undertake  a  sprclal  study  of  its  mesozoic 
and  cenozoic  faunius. 

At  intervals  ever  since  1880,  Dr.  White  has  been 
engaged  in  the  description  of  the  mollusks  and  echin- 
oderms  of  the  cretaceous  formation  of  the  provinces 
of  Serglee,  Pernambuco,  Bahia,  and  Para,  in  Brazil. 
The  collections  were  made  by  the  Imperial  geological 
survey  of  Brazil,  in  charge  of  Ch.  Fred.  Hartt.  Dr. 
O.  A.  Derby,  his  former  assistant,  is  in  charge  of 
the  geological  division  of  tlie  National   museum  of 


Brazil,  under  the  auspices  of  which  this  work  is  done. 
The  specimens  described  include  82  species  of  Chon- 
chifera,  91  of  Gasteropoda,  13  Cepbalopoda,  11  of 
fresh-water  faunas,  and  15  echinoderms.  Among 
them  he  has  estabU^hed  four  new  genera.  The 
specimens  are  all  n»ferable  to  the  Neocomian  series, 
as  is  also  a  frfsh- water  fauna  from  Bahia,  described 
in  the  same  volume.  The  manuscript,  with  twenty- 
eight  quarto  plates  of  illustrathm  to  be  lithographed, 
is  now  ready  for  the  printer,  and  will  be  published 
in  Portuguese  in  the  Architos  of  the  Brazilian  na- 
tional museum.  It  is  expected  that  the  descriptions, 
at  least,  will  also  be  published  in  English.  Dr.  White 
finds  that  this  cretaceous  fauna  is  quite  unlike  any 
in  North  America,  but  more  like  that  of  southern 
India.  A  portion  of  the  specimens  have  been  iden- 
tified with  some  described  by  Stoliczka  in  the  *  Pale- 
ontologia  Indicn.' 

Mr.  J.  B.  Marcou,  Dr.  White's  assistant,  has  been 
busily  engaged  in  sorting  and  arranging  the  type 
specimens  described  by  Prof.  F.  B.  Meek  in  the 
various  reports  of  Hayden,  King,  and  other  govern- 
ment publications.  Many  of  the  types  of  Conrad 
and  Whitfield  are  also  in  the  collections  that  he  is 
arranging. 

Mr.  L.  C.  Johnson,  who  is  in  the  same  division,  is 
arranging  the  large  collections  of  fossils  made  by  him 
in  the  (lulf  states  last  summer,  and  is  preparing  geo- 
logical sections  from  his  notes  taken  while  collect- 
ing these  fossils. 

Vertebrate  paleontoUifjy,  —  Prof.  O.  C.  Marsh,  who 
is  in  charge  of  this  divUion.  reports  progress  in  the 
preparation  of  the  various  memoirs,  and  states  that 
field-work  which  began  in  April  starts  under  good 
auspices,  careful  preparations  having  been  completed 
to  place  four  parties  in  the  field  early  in  the  season, 
to  be  followed  by  others  later. 

Video-hot  any.  —  Among  the  collections  of  fossil 
plants  made  by  Prof.  L.  F.  Ward  from  the  Fort- 
Union  group  in  the  upper  Missouri  and  Yellowstone 
region,  a  number  of  new  specimens  have  been  found, 
which  will  eventually  be  published  in  Professor 
Ward's  memoir  on  the  subject.  Professor  Ward  at 
present  is  engaged  on  the  Introduction  to  this  work, 
in  which  he  proposes  to  review  the  subject  of  paleo- 
botany from  the  historical,  geological,  and  biological 
stand-pohil.  The  work  of  figuring  the  tyi>es  from 
the  Fort-Union  collections  has  been  commenced,  and 
a  canl-catalogue  ha^  been  made  of  all  the  species  of 
fossil  plants  in  the  National  museum,  which  renders 
It  much  more  available  as  an  aid  to  research  thau  V 
has  ever  been  before. 


May  0»  Itl^w.J 
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GhAmio&l  lodetj,  WaibJsgton. 

April  £4'  — Thomas  Taylor  prt*»euu*d  a  paper  upon 
oleomargarine,  butter^  and  butlerine^  in  niiich  he 
described  tiietbods  for  the  rei:ognition  of  imitation* 
butter  by  means  of  the  microscope,  polariscope,  and 
»ulphuiic-acid  test.  Under  the  iiilcroseopt!,  uleonnir- 
garine  fthowa  ntarked  cry«Ul)ization,  pnre  ballt?r  is 
perfectly  even*  and  butlerine  funtuins  excess  of  oily 
matter.  With  sulphuric  aold,  bulterine  gives  a  yel- 
lowish tint,  which  passes  through  a  brownish  amber 
to  ft  final  vandylte-brown  color.  Oleomargarine  give*^ 
»  yellow  color,  which  gradually  deepens  to  a  red  or 
crim^'on.  With  butter,  sulphuric  acid  produces  a 
whitish  tinge  at  first,  which  soon  changes  to  a  salmon 
color,  hut  never  becomes  crimson.  If  the  butter  hivs 
b<»en  eulored  with  annatto,  the  color  will  be  blu- 
ish green  to  black  at  lirst,  but  brick-red  or  salmon 
afterwards.  With  the  polarlscope  and  selenite  plate, 
butterine  gives  a  uniform  plain  linge,  red  or  green, 
wlilb'  oleomargarine   1m  distinguished   by  the  colors 

produced  by  fat  crystals. Dr.  T.  M.  Chatard  gave 

an  accotint  of  a  modified  process  for  the  estimation 
of  alkalies  in  silicates,  which  is  based  upon  Uem- 
pePn  method  of  decomposition  with  bismutli  oxide. 
One  part  of  the  pulverized  mineral,  intimately  mixed 
with  two  parts  ol  bismuth  oxide,  is  heated  to  redries* 
over  a  Bunsen  burner  for  about  twenty  minutes. 
The  ma^'S  is  then  decomposed  by  strong  hydrochloric 
acid;  the  excess  of  acid  Is  evaporated  off;  the  diluted 
solution  is  prccipltati^d  by  ammonia  and  ammonia  car- 
Ijonate,  and  filtered,  la  the  filtrate  are  the  alkalies 
tuid  mitgne*>ia,  to  be  M^parated  by  the  usual  method. 
Th«  process  ts  easy  and  rapid.  --^Mr,  E.  Ulchards 
next  gave  !*ome  notes  on  the  specific  gravity  of  milk 
ftud  whey.    Tbe  whey  seemn  to  be  more  constant  in 

specific  gravity  than  milk, A.  E.  Knorrand  H.  W. 

Wiley  described  the  manufacture  and  use  of  very  tlitn 
g!a*ft  dishes  for  certain  purjjoaes  in  the  analysis  of 
organic  products.  The  dishes  arc  so  thin  and  light 
that  they  may  Im- pulverized,  with  their  contents,  pre- 
liminary to  the  eomhinatlon  analysis  of  the  latter, 
ilevcral  of  tliem  were  made  before  the  society. 

Sstnni  idsBM  aiiodAttoa,  Statefn  IslAod. 

ApTli  It. — Mr.  Charles  Butter  read  a  paper  on 
experiments  upon  cross-breeding  of  moths.  Last  July 
be  placed  a  recently  hatched  female  of  Callosamia 
Promethca  out-doors  tn  a  box  to  secure  sonjo  males 
of  the  «ame  s^i^cif^s,  but  caught  six  male  C.  angutifera 
witliin  an  hour  of  the  lime  of  the  first  exposure. 
The  following  night  he  caught  five  more  with  a  new 
Tt^uialc,  and  the  next  nlghi  only  one,  and  no  C.  Pro* 
methea.  He  noticed  tbe  fact  that  b«>th  of  these  spe- 
clcji  are  not  foutut  about  the  vivarium  at  the  same 
time.  C.  Promethea  comes  in  the  afternoon,  when 
tbe  sun  is  still  up:  C.  angullfera  comes  after  sunsi^t, 
Mr.  Bruice  of  Hrockport  says  that  a  female  Sarnia 
ceonolhi,  a  California  spi'cies  hatched  by  htm,  at- 
tntaUsd  the  male*  of  S,  Cecropia  in  great  numbers. 


Mr.  Pilate  of  Dayton.  O.,  slates  that  he  lied  a  female 
S,  Cynthia  out-doors  over  night,  in  order  to  obtain 
some  eggs,  and  Uie  next  morning  found  lier  attached 
to  a  male  S.  Cecropia,  Mr,  Co<jk  of  Lansitig,  Mich., 
had  a  female  S»  Cecropia  that  at(r«eied  a  score  or 
moi^  of  S.  Columbia. 

6o(4sty  of  artii.  MaBsachuteCta  lastitote  of  techookigy. 
April  10.  —  Mr,  Thomas  Pray,  Jun.,  spoke  on 
the  subject  of  the  cotton-fibre  and  ils  structure,  as 
shown  by  the  microscope,  A  photograph  was  shown 
of  a  staJk  carrying  two  hundred  and  twenty-five 
ripened  bolls:  and  it  was  stated,  that  by  the  method 
lately  practised,  of  developing  this  variety  by  carefully 
selecting  the  seeds  of  thebe«>t  bolls,  and  planting  them 
apart  from  others,  and  continuing  this  proceiis  during 
several  years,  it  had  been  conclusively  proved  that 
it  was  perfectly  possible  to  bring  the  yield  of  lowbinil 
cotton  up  to  three  bales  per  acre,  with  proper  fertili- 
zation and  favorable  sefison;  whereas,  at  present,  a 
yield  of  one  bale  per  acre  is  very  large,  the  average 
being  less  than  one  bale  to  two  acres.  In  the  nn'tho<l 
of  ginning  at  present  practised,  the  seeds  of  aU  the 
diflfcrent  varieties  of  cotton  ginned  lire  indiscrimi- 
nately mixed;  and  the  planter  who  brings  his  cotton 
to  the  gUi,  though  receiving  the  same  coil  on  back 
again,  gets,  for  every  bale  ginned,  a  certain  number 
of  bui^hels  of  this  miscellatieous  mixture  of  different 
seeds,  from  which  his  next  yearns  croj>  is  planted, 
No  pains  whatever  liave  been  taken  to  rlevelop  good 
varieties  of  cotton,  or  to  increase  the  yield  per  acre 
by  a  process  uf  selection,  except  In  rare  cases  within 
a  few  years.  A  number  of  photo-micrographs  of 
cotton-fibres  were  shown,  exhibiting  their  peculiari- 
ties of  structure.  The  fibre  is  a  wide  or  flat  cylinder, 
with  A  thickening  at  the  edges,  and  thin  in  the  centre, 
twiNted  into  a  spiral.  The  coloring-matter  is  oily  or 
resinous,  and,  in  drying,  is  de[>o!*ited  on  the  edges  of 
little  pocket*  occurring  along  the  fibre.  The  better 
the  fibre,  the  more  perfect  \U  spirality,  and  the  more 
regular  in  shape  and  in  position  are  these  oily  depo^^its. 
Wrinkles  are  also  formed  in  the  fibre  when  drying, 
becoming  most  marked  in  the  perfectly  matured  dry 
fibre,  thus  affonling  another  te<.t  of  good  cotton. 
The  lack  of  spirality  prevents  the  fibre  from  being 
twisted  with  others  in  such  a  way  as  to  lK?coine 
intimately  engaged  with  them.  An  illustration  was 
shown  of  the  cotton  after  It  had  passed  through  the 
saW'ghi,  clearly  showing  that  the  fit^ro  had  bi^en  torn 
apart,  the  ends  sliowing  plainly  the  mutilation  by 
the  saw-teeth.  The  speaker  referred  to  the  faults 
of  the  present  methods  of  ginning,  and  pointe«1  out 
the  directions  for  improvement.  An  illustration  wai 
also  ihown  of  cotton,  after  passing  the  railway  head, 
which  is  supposed  to  make  tbe  fibres  parallel;  where- 
as such  ts  by  no  means  the  case.  The  speaker  urgeil 
the  tmportattce  of  examining  cotton  by  the  micro- 
»co|M?,  and  dwelt  upon  the  advantages  which  manu- 
facturing cor jK)ra!  ions  would  gain  by  selectittg  their 
stock  in  tills  way. 
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Norms  AND  NEWS, 

TiiK  following  is  the  list  of  subscriptions  sent  to 
till*  tHlit<u*  of  Sckncr  for  a  imMiu»riuI  tablet  iiiSi*ril)C(l 
with  the  name  of  .Joachim  Bakkaxde,  to  bo  phictMl 
iMi  the  sitic  of  a  el  ill"  at  Kuehelbad,  near  Prague, 
lloheinia:  Professor  Alpheus  Hyatt,  Boston,  $10; 
Dr.  Carl  Kominger,  Ann  Arbor,  ^10;  John  Collett, 
stale  j^eoloirist,  Indianapolis,  $2;  Professor  Jules 
MaixHui,  (.'ambridge,  ^^4;  S.  H.  Soudder,  Cambridg<*, 
$10;  and  the  following  from  gentlemen  connected 
with  the  U.  S.  geological  survey:  Major  J.  W.  Pow- 
ell. $:>;  C.  D.  Walcott,  $5;  Dr.  C.  A.  White,  $5;  Dr. 
A.  C.  Peale,  si;  G.  K.  (lilbert,  $H;  Capt.  C.  E.  Dut- 
ton,  :!>1:  Prof.  T.  C.  Chamberlln,  $3;  W.  J.  MeGee, 
$2;  J.  B.  Mareou.  $2;  Prof.  II.  S.  Williams,  $5;  Prof. 
S.  G.  Williams,  *2;  S.  F.  Emmons,  *2:  total,  $72. 
A  «lraft  for  17.'>.<W)  Austrian  florins  was  forwarded, 
on  Monday  last,  to  Dr.  Anton  Fritseh  of  the  Prag 
museum. 

—  The  llrst  numlK-r  of  tlie  Bulletin  of  MasHachu- 
fteliH  natural  hUtory  has  api>«*ared.  The  contents, 
unft>rtunately,  show  no  justitieation  for  its  existence, 
either  for  the  interests  of  the  natural  history  of  Mas- 
sachusetts, or  as  a  rword  of  work  in  the  State  agri- 
cultural cidlege,  which  its  circular  declared  !•»  be  its 
lwi»  siH'cial  objects. 

—  The  K'tlniHche  zeituuu  of  April  10  states  that 
Dr.  Koch,  the  head  of  the  German  scientitic  commis- 
sion for  the  i!i vest igat ion  of  the  clmk-ra.  has  sub- 
mitttHl  a  seventh  ref>ort,  dated  Calcutta.  March  4. 
It  mentions  the  important  discovery  that  the  storage- 
basins  calhnl  tanks  have  proved  the  h)cally  limited 
seat  •>!'  cholera  infection  and  communication.  Little 
l»«iiids  nr  >\\ amps,  scattered  over  all  Bengal  in  lariie 
numlH-rs.  surnamded  l.»y  c«>ttages,  furnish  to  the 
dwfilt-rs  near  ihem  their  water-supply,  and  are  used 
f\«r  \arl«»n>  pui{"»ses,  —  as  f^r  bathing,  cl«>tlies->\ash- 
inu',  l<'r  cleaning  donie^-tic  uieM>il>,  and  also  for 
ilrinking-water.  After  the  Ci>mmi>sii»n  had  in  \ain 
Noudit  fi'r  the  cholera  bacillus  in  numerous  trials  i»f 
tank,  sewage,  and  rivvr  wat»  r.  tli«y  are  discovered 
for  the  lirst  time  in  a  tank  in  the  mid>t  «'i  tin-  chnj- 
t-ra  district.  Since  the  las*  n-j>ori.  the  ln^lit-s  ui 
tufiiiy  cholera  vicliuis,  an«l  :i.e  rxciemi-n:?  ot  t  lr\ru 
p.iiieiiiS,  have  been  exaniin- 1.  The  whole  i.-.inil-er 
ni  « .i^t'S  vxamiued  in  India  n«»xv  amuunts  i>*  ftirt\- 
tu»»  "it-ad  biHlies  a:.d  twt'n;y-ii:^h:  pati'-nts.  Tin-  !:i>t 
eaM-s  liave  not.  to  bo  sure,  yielded  :ie\\  re>ulJ>.  TI;«y 
r'<im-'Ie  the  «»ther>  i:j  e\ery  particular.  esi»t^ia.!y  in 
reterenco  t»>  the  beluixi-T  of  th*.-  ■■.iciKi.  In  adiliii  ■::. 
there  are  siili  in  pr«^;:ri'SS  in\i  >ti-:.i:ion'»  I'l^icorniii:: 
ih«'  intluenoe  ni  various  sub^taKi-e^  —  as  sublimate, 
earboUo  acid,  and  o:her  i'.isir.tVi  ;a:i>  —  on  :hr  .ir\el- 
I'pnunt  of  :he  elu''..Ta  bacilli  in  ..ii'-iarv-ll  ;":d<:  :i!s.i 
ooncerniiig  their  i-ehaviiir  in  c.irboiiie  aei.!.  .md 
deprived  of  air.  Ai:omp:s  to  di-cver  a  la>::!iu'  i-nn 
.■:  ibe  bacillus  were  also  coi.tinuar.y  ir.ub-.  ri»  lo 
?:.e  pri^ent  Time,  nothing  of  ih"  k[\A  has  l-t- n  dis- 
rovvrt»tl.  The  only  iK»ssibiiity  of  get  tin:;  bai-illi  capa- 
ble of  living  a  longer  time  is  to  keep  them  fr^m 
dryir.^.     In  liquids  ihey  remain  for  wet  ks  capable  of 


development,  and  every  thing  seems  to  iiiclicate  that 
only  in  a  moist  condition  can  they  be  preserved,  and 
then  made  to  act  on  human  lM>diei(.  Uu fortunately, 
on  account  of  the  warm  weather,  which  this  year 
begins  early,  further  investigations  on  this  subject 
must  be  abandoned.   Dr.  Koch  is  returning  to  Europe. 

—  The  lirst  general  meeting  of  the  British  asso- 
ciation at  Montreal  will  be  held  on  Wednesday, 
Aug.  27,  at  8  p.m.  precisely,  when  Pnjfessor  Cayley 
will  resign  the  chair,  and  Professor  the  Right  Hon. 
Lonl  liayleigh,  president-elect,  will  assume  the  presi- 
dency, and  deliver  an  address.  On  Thursday  even- 
ing, Aug.  28,  at  8  p.m.,  then?  will  be  given  a  soirct; 
on  Friday  evening.  Aug.  29,  at  8.80  p.m.,  a  discourse, 
by  Pn>f.  W.  G.  Adams;  on  Monday  evening,  Sept. 
1.  at  8.30  P.M.,  a  discourse  on  'The  modem  roicro- 
sct>pe  in  researches  on  the  least  and  lowest  fonus 
(»f  life,'  by  the  Rev.  W.  II.  Dallinger;  ou  Tuesday 
evening,  Sept.  2,  at  8  p.m.,  a  soiree;  on  Wednesday, 
Sept.  3,  the  concluding  general  meeting  will  be  held 
at  2.:j<l  P.M.;  Saturday  evening,  Aug.  30,  a  lecture 
on  *  Comets,'  by  Prof.  R.  S.  Ball,  of  Dublin  univer- 
sity, and  astron<mier  royal  for  Ireland  (this  docs  not 
apiH'ar  in  the  assoi'lation  circular,  as  it  is  intended 
for  the  citizens  of  Montreal). 

—  An  informal  meeting  was  held  April  12,  iu 
Phihulelphia,  to  discuss  the  plans  of  the  prop<ised  de- 
partment of  biology  at  the  University  of  Pennsylva- 
nia. A  fund  of  a  hundred  thousand  dollars  is  to  be 
raised  to  allow  of  an  exiwuditure  of  fifteen  thousaml 
dollars  for  a  building,  the  balance  to  )>e  invested  for 
the  support  of  the  institution.  Twenty  thousand  did- 
lars  have  already  l»een  subscribeil.  and  the  contracts 
for  the  building  will  soon  l>e  given  out.  A  com- 
mittee consisting  of  Hon.  John  Welsh.  Dr.  I^eidy. 
Dr.  Alice  Beimett,  Mrs.  S.  A.  Crozer.  Dr.  IIc»race  F. 
Jayne,  Miss  Ida  Wood,  and  Miss  Mary  Thorn  Lew  is. 
was  apiK»inted  to  carry  ('Ut  the  puri»oses  of  th*- 
m«-fiini:. 

—  At  the  meeting  of  the  French  academy  on  March 
;I1,  Mr.  Charles  Brongniart  announced  the  discovery. 
in  the  rich  carboniferims  deposits  of  Comnientry,  of 
new  itiganiic  forms  of  insects,  of  the  ty|>e  of  Dictyo- 
neura.  in  which  the  expanse  of  wings  was  nearly 
twenty-ei-:ht  inches. 

—  Aini^ni:  recent  deaths,  we  nt»te  that  »»f  Abbe 
Iiruu'n«'ne.  the  paleontuiogist,  at  Palermo,  on  the  3d 
•  if  February,  in  his  movent ieth  year  :  that  of  Dr.  E. 
Inhm.  editiT-in-chitf  «'f  Petermann's  i^^eo^jraphischt 
litittht  iluK[:-  :t.  A\rx'..u]\  nutleed.  occurred  at  Gotha,  on 
the  l."»:h  of  March  :  (apt.  Niels  HotYmeyor,  the  di- 
rector uf  the  meteorolt^iiical  institute  at  Copenhagen. 
di»d  at  that  jdace.  the  l'>th  t»f  February. 

—  It  is  pii 'posed  :.«  c..;ii ct  as  complete  a  set  of  liooks 
t»n  elect ri«.i:y  as  pv'>?:i>lv.  :o  be  shown  at  the  Interna- 
tional tloctri».aI  exl.ib!::-  n  in  Phila«le!pliia  this  au- 
tumn. After  tl.e  exiiilitloii  the  colleciion  will  be 
l»laced  in  ol.ar;:  of  the  Franklin  institute,  and  will 
form  ib.i.  n'.i..*.iiis  >  i  a  rcfeiriice- library. 

—  K.  a:-.d  V.  N.  >piii  aiinoiim^e  as  in  preparation 
•The  electric  iij;hl/  by  F.  Aigjave  and  J.  BoulanI, 
tr.insl.i:i- ■  ;r.n\  the  K:e::ch  by  T.  O'Connor  Sloana. 
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COMMENT  AND   CRITICISM. 

TiTosK  luteresUHl  In  ntaking  out  llic  connec- 
tion between  ific  pcricKls  of  retnnTonrM*  of  tlie 
solar  sjK>t9  and  ovury  kind  of  metcoroloj^iwil 
phenom<?nu,  crops,  panics,  and  tlic  likct  will  de- 
rive little  tliat  is  comforting  from  the  unusual 
>ltednGss  of  the  s«n*8  surface  of  late.  Just 
i  astronomers  nniy  be  said  to  have  concluded 
"Tfmt  the  sun-8|K>ta  wax  and  wane  according  to 
some  pretty  regular  period,  tlie  length  of  whielj 
ap|icared  to  bo  determined  with  a  fair  approach 
to  the  desired  accuracy,  the  sun  itself  irUer- 
rupts  the  continuity-  of  their  suceegsful  predic- 
tion by  an  abnormal  lagging  of  the  present 
maximum  :  for  the  e[>o€h  of  this  phenomenon^ 
Its  inferred  from  the  best  interpretation  of  the 
records  of  the  past,  lies  somewhere  lu  the  year 
IHHi.  or  the  early  part  of  the  year  following. 
In  point  of  fact,  ihure  apf>cars  to  be  grouml 
for  doubting  whether  the  true  inaxinuTm  may 
not,  even  now,  be  a  thing  of  the  future. 

Rather  less  of  encouragement  will  those  as- 
trological theorists  of  6un*&[)ot  periodicity  re- 
ceive who  stand  stoutly  for  the  notion  that  tbr? 
Increase  and  decline  of  the  spots  are  trace- 
able to  planetary  jiosition  arnl  influence,  even 
if  there  were  no  other  sixjt-pheuonu^na,  which 
this  liieory  is  iwwerless  \n  explain.  Ami  the 
meteor-origin  theorists  arc  in  almost  equal  dlf- 
[icultj.  On  the  other  hand,  the  moi^e  plausible 
explanation  of  this  ix^riixlicity  —  that  the  solar 
globe  detenuiues  within  it»<eif|  and  independ- 
ently of  all  exterior  perturbing  action,  the  ex- 
tent and  duration  of  the  absence  or  prevalence 
of  the  spots  on  its  surface  —  receives  re-enforce- 
luent  nilher  tlian  otherwise  from  the  present 
tnanifcsUitions  of  spot-activity ;  for.  on  this 
theory,  the  periodlcitj'  is  more  likely  to  be 
iri-egular  than  the  reverse-  The  new  jjeriods 
of   short    duration,   discovered   by    Professor 


Stewart,  are  likewise,  on  tills  same  basis,  ac- 
counted for  most  easily,  and  with  greater  accu- 
racy. The  likelihood  that  solar  energy,  as 
displayed  in  spot-production,  has  heen  on  the 
increase  during  the  year  1883,  and  the  cer- 
tainty that  it  has  not  largely  waned  since  that 
time,  render  it  very  probable  that  w^e  have 
not  yet  accumulated  sullleient  data  for  decid- 
ing with  exactitude  upon  the  true  epoch  of  the 
pi-eaent  sjwt- maximum. 

n,  11,  'r\t.i40T  of  Sioux  City,  lo.,  has 
adilressed  an  open  letter  to  the  Hon.  W,  B. 
AUiscni  to  advocate  the  establishment  of  a  zoo- 
logical preserve  within  the  boundary  of  the 
Yellowstone  Park,  where  bears  and  deer  shall 
\)K*  enticed  to  l»reed  and  abide,  defended  by 
a  guard  from  human  eneroacinnent.  There 
is  lo  be  an  honest,  competent  observer  in 
charge,  who  In  to  make  notes,  which  may  ^"  Uv 
published  in  like  manner  as  the  reports  of 
the  Smithsonian  iustitution/*  Mr.  Talbot's 
scheme  h  vagtie ;  its  opponents  will  call  it 
visionary  ;  nevertheless,  wc  entnx*ly  agree  with 
tdm  as  to  the  interest  anrl  value  of  reser^Hng 
some  territory  where  our  large  mammals  may 
be  secun?  fmm  extirpation  ;  but  we  do  not  feel 
assured,  that  if,  m  Mr.  Talbut  |)ropo8CH,  thi^e 
species  of  bears  are  to  be  brought  within  one 
comparatively  small  territory,  together  with 
some  ten  other  animals,  mostly  deer,  all  the 
happy  family  will  survive  the  intenstticd  strug- 
gle for  exislcuce*  Nevertheless,  M!%  Tall>ot*» 
scheme  is  a  valuable  .suggestion,  which  we 
trnst  will  reocivo  cai*eful  consideration  from 
the  proper  authorities. 


Shortly  after  the  annotincement  of  the  law 
of  storms  by  Dove  and  Redfield,  fitly  years  ago, 
mariners  became  familiar  with  the  exptessions 
'dangerous'  and  *  manageable  semicircle,'  re- 
ferring to  the  sides  of  the  storm-disk  where  the 
velocity  of  the  winds  was    respectively  i*e-rh- 
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ftiiTiMl  (iiMhliiiiiiiiNlicd  l»v  tlii>  pro^rrfHsion  of  llu; 
Ninnii.     Hut   on   landrt  in  tlic  trniporatc  zont; 
tlii'Mr  li-rniM  liii vr  luul  litth*  nppljtration  ;  for  thore 
nyrloncN  propM-  w\i\  wliloin  ilrstnictivo,  and, 
iwa  Ki'niTMl  tiling,  <io  loss  harm  by  tlmir  winds 
tlinn  Hh'v  do  ^r,,od  h\  tlu'ir  rainK.     Tlifre  will, 
liowfMM,  MtNui  lu'  n«M«d.  at  Irast  in  our  western 
II nd  NoiilliiTn  Nialcs,  ot'  a  corresponding  expix^s- 
Njon,  Niicli  UN  the  '  tlan^'roiis  oetant/  l<»  denote 
th«'  Meeltir  hetwiMMi  south  and  «*ast  of  the  broail 
Mtorni  where  loenl  lornathH's  may  he  deveh)pe<l : 
lor  I  he  Niirniise  that   tornathM^s  were  thus  deti- 
iiilely   related    to    e\eh>nes,   Miyfirestetl    by  the 
Nl^nalserviee  Mlinlies  of  a  w*ar  or  two  ajro,  !•« 
rapidl\  beeoinin^r  a  \\eH-pro\etl  faet  by  the  in- 
v«'Mli';.ations    ol"   this  NeaM)ii.       It    is  I  he  most 
Intel  esi  I  lie.  diseo\ery  in  !neteoroh»iry  that  has 
been  made  ol'  bile   \eai>,  in   its  theoretital  as 
well  a>  in  its  piaeli»'al  l»earin'rs. 

irrnns   m  riir  rmnn:. 
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flue  west  of  West  Point)  thick  clouds  of  smote  fr 
the  forest-firos  in  Pennsylvania  and  northern  S 
Jersey.  At  4.15  p.m.  the  sun  bad  become  Gompiel 
obscureil,  and  occasionally  cinders  and  bits  of  £r 
leaves  were  home  past  by  the  wind.  The  incnii 
density  of  the  smoke  was  accompanied  by  a  itni 
brassy,  yellow  llpht,  which  grew  more  vivid  ts 
suu  dlsapT)eanul,  and  was  most  brilliant  from  fire 
six  o'clock.  It  pervaded  the  whole  sky  with  a  i 
fused  brassy  kIow,  which  was  reflected  into  interi 
so  that  an  object  placed  before  a  window  cast  a  p 
ceptiblc  shadow,  yet  the  actual  amount  of  light  v 
less  than  in  ordinar>'  fo|i^y  or  cloudy  weather.  1 
flame  ofia  stiident>lanip  had  a  white,  dazzling apm 
ance,  not  unlike  the  electric  light.  The  green  co 
of  Krass  and  foliage  became  of  a  most  vivid  qualr 
and  the  various  shades  of  red  seemed  unusually  pro 
inent.  This  was  attended  by  a  high  wind  of  (it 
thirty  to  forty  miles  per  hour,  the  highest  tempenUi 
of  the  season,  falling  barometer,  and  a  remarkst 
low  pt»reentage  of  relative  humidity,  as  thefoHowi 
records  show  in  part :  — 


Hour. 


Toinpcmurc. 

RolftUv«  bnmid:! 

Sl.u- 

1 

s-j.o 

3S 

SI. 5 

33 

Sl.u 

22 

Ml  li 

1,S 

CT.ii 

42 

ol.u 

46 

The  nm,  worthy  fe:iiureof  the  phenomenon  wa*i 
Mmilaniy  to  th.i:  t.f  ilu*  ucil.reuieinitered  'vello 
day.*  S«*pt.  »5.  iNii,  iiie  explanation  of  which  wa-ttl 
Mibjivi  of  Si*  Hiiioh  discussion.  But.  since  the  ctui 
of  iho  Liter  .Kvurrenoe  was  *o  unmistakablv  ti 
pn\<eiice  ef  smekf-  in  tb.»  air.  pers<»iis  who  wiinVs 
lv^:h  c.iij  l;.i\t  \\\:\v  doubi  that  the  same  cam 
.»:»* rA:«M  :r.  :\w  foniit-r  i-ase. 

WixTni:op  E.  Stosi 

U  v^.:  V  :..-    .  ■■■..:.^-.    -  ..  N.Y. 

Cretaceous  phosphates  in  Alabama 
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Yiiry  In  tiso,  fftitn  Btnull  (tchbles  go  ivtjgar  than  a 
pCii,  to  pi«?Cf?8  an  inch  or  more  in  dijinipti*r.  Tliey 
lirr  of  vnrx  irrrirular  filuiprs.  aiid  of  rotors  vary  in j* 

frr.T"  "-^  '  '  '•■■  '    ---;-- ^  ,   *.-'•  Vn->wn.     Wli' '  '■  '' 

Ul  r  *naphtl 

WUi    :.     ..^--'-       .--:■       :•;.-...  i:.iro]iiia  I'll,    ,---'.    . 


•ruin ft*   f<Hif  of   ♦<TtrfTi»*» 

|l|«      III  jc  MM'   •     u  ri  r    1 1 1» 

fitraiiiiti  no.  :i*  or  ^h> 


^h^  ^ fight  WHS  about  two 
lM»rid  hi  soiinf  forly'llin*e 
aUW  to  ikf*ot*rtain  wJiether 
'  '1  ron|L:b  llip  wlioly  of 
were  I'onliiit'U  to  a 
_  L  niniibor  of  !<**<'tiori6 
WPM  t>ifivuiirif<l:  nor  mil  i  ;w  yet  *«U»t»*  tb«  pn.>bAbl« 
ylehl  pffft^n*  tti  iltf^^tt*  tnMhib.*H,  but  )nv«'^tiyrfiMt»ti*«  iit*i 
iKiW  in  I  will  )»rob;vlily  Soi*n  *■ 

inoh'  Hi  ir>n  on  tbi»  lutint,  E 

Wtth    tli.     o,-M,M,  .   ,11.     : ' ■  '    ' 

filflrtnc  of  rrii^uimitti  I 

tn  moKt  instanci'ft  tbo^»* 
mor<*  or  less  *'omp|p»e)y. 
rxtrni  <if  In 

III  "■'■'- ..   .  ,  ,.,...,......  

oi!  >,  anil  ti^eth  of  sharks,  among 

wli  irgc  *jm\envont*  tretb.    1  bate 

bail  eiivtiial  iiio^ly)ii«^  nta^le  of  tbi>  nodules,  and  flnil 
tbc  cont*»nt  of  pbo«pboric  acid  to  Ihe  from  twcntv-five 
to  tbirt  f 

4-  in  f  ligbt-colored  aandy  marl  from 

iifr...f  I  ^  M|  M'^'^i  "•'-«    This  stratum, 

wli  It  ten  jier  cc!nt 

of  I  "ral  analyses  of 

satnt»ie»  Ukan  Iroiu  tlillurt^nt  UMj,AluiL'a. 

5.  Looftc  wbitUb  (*ivlf*iinH>iis  sands,  p.i^i^itn;  down* 
ward«  into  r  '  '     i'    tlie  doptb  of 

twenty  to  til  no.  l,  passing 

into  compat^t  ^.,  o .  ...^idr-rable  green* 

8&nd. 

The  wbitci^t  sandi>  at  tbc  lop  of  tbesi?  betl«^  bold 
in  pbic«'ft  compact  b«!ds»  of  small  oytit<'r-Bhe}U.  The 
sands  ittst  lu'low  the  le<lg«*  no,  4  tin*  aho  imprci^nati'd 
ritt  ,  '  II  'fio  acid;  iitid»  though  no  tpuinlilnlivc 
Vf't  iit'iMi  made,  tlie  p4^rrenta};e*  jntliiinji; 
iict%  cannot  bi*  loss  tlian  ten.  Wo  linve 
tb'  11  or  tw**nly  feet  of  strata  cbarKcil  with 

pb'  loid;  Ibe   content   of   Ibis  acid   varying 

from  Ua  percent  in  the  lower  bed^,  to  twenty  r^^r 
cijnt  tn  tim  tfr*!en**anil  at  the  lop.     No  analy^'s  have 


,  been  ma  r 
Of  tb«  «c' 

1  a--   \*i  liM 


*  ry  tt 

,  .   if   ib<^ 

ni  b«T  ma^it'i  avaiiabit?,  ibi*  ytobi  will 

!  t!ic  noduli**  may  yet  tie  found  in 

fM'bbles, 

I  *r    bi-4%   In   similar 

gi  rd  «rni»a  tbr  *tatr»; 

an!  Ill  Eutaw  have  b4jen 

an  I  n  eight  per  emt  of 

pbifKphtiric  iicid.  I'iie  (t»lif>wing  towns  arc*  situated 
near  lb**  Uu(*  of  c*»ninr'{  of  tb<^  rotf*»fi  limo»f^^>no  E*nd 
the   nu>i  T 

*?ry,  Vr 

Ifrtr^*-  '  .    v-.M. 

n  ilbiinAl..  .1 

Co;  -in  Port,   y 

Baldwin,  liooHijviiie,  likciui,  and  Farniin^Loii  in 
Miit*l«Miippi;  atfd  it  U  well  worth  whil«  tn  ^i^anb 
al4'  '     -^       "       ',         '         ,  '     ■        '        .^ 

iUii  a. V 

Ma»virr*Kr  t»f  AlttMfltui,  If sy  ^ 


A  blind  fifth  from  the  Missouri  River. 

An  old  tUberman  on  "the  river  brought  me  yeBit»r' 

diiy  an   ritmm!i?y  whi'^h   none  of  his  craft  had  ever 

a  el-nosed  sturgeon  (Srapbi- 

(RafJ    GUI),    which    ex- 

I -K...  .,.,.^.,       e    ..*,..^^ 

•i  ^f 

tl-      .  -,                ^                 .                                                      ^  ", 

dilirrrd  in  no  res|»eci  from  iLt  nortual  uppeiirano<) 
i'l-*'wbeTv*.     U|>'m  very  elo^e  hi«ipf*efion,  however,  a 

^r  was  found 

1.  w  be,  but  it 

d  .M*M        MM        -r,4.«.       ,»ilM       .      ..II        1..1A      (.UUM       DOt 

I'  uvcr  the  oIIkt  eye. 

i  ^  and  mounted  the  fi^h,  and,  after  >kin- 

niiiij,  removed  the  eyes  from  tlie  inside  ttirongb  the 

moutb  and  '^Jll  opHuIng^,     In  one  of  tbe*e  1  could 

luiab     The  <dber  was  wiiliout 

lofi^b  the  eorn<»3i  and  iris  were 

,.,,:  I    I, ..J.-    ;i    ..nr  ■     |,,.r     ..^  Jt  WaS 

I  might 

ti  /    '■    ■■      I        -  -t-men- 

i^yi*  VkHA  taken  oiiL  *t^itti  luuiucarti  and  Jc&s  dif* 
atid  wjifc  *nitirely  uninjured.^ 

i!u1  In  every  other  respect, 
1  ^  the  tail,  iind  showed  no 

.-i^.,    .  .  .,  a' the  monstrosity.     It  waa 

In  ;ui  good  I  on  as  others  of  ita  kind, 

so  tar  as   1  '   «r<^!nf*d   tn  h:\v^  tabor^ 

under  no  uii  r  exist- 

ence,    Tln^  innect 

larvae,  tbc  -  .mui    m-  t), 

Mft&tof  tin  i  as  to  be  I-  u- 

titication.     •  .. :.   >   lon;L;,  had  (»- 

tar>  mouth-parts  and  no  leg*^,  and  might  have  ^^  "  .« 
dipterous  larva.  Two  fragments  resembled  tin'  1  u  ul 
and  pupa  of  some  Lampyridae.  Another  was  a 
lanudlk'orn  Ijeeile  larva,  prolmldy  of  Lacbnostcnia 
fu!-f?a  Krohl. 

A*i  tbtr  habit  of  thi5  sturgeon  is  to  f>loU£;b  in  the  mud 
for  iu  fnodf  and  to  use  ils  tactuaily  sentitive  barbeU, 
vfttb  perhaps  the  soft  skin  coverini;  the  ufnler  surface 
of  its  9hovel-nos«,  a^^  a  substitute  for  "i^^Vtt.  it  can 
have  but  little  use*  fitr  eyes:  hence  1 1  alK>iil 

ii»  well  bo  covered  witli  skin.  orlu'C^  ntai^. 

aB   those   in    the   blind   ti  ^^  :\  n^irv,  »'U%,  in 

Mauimuth  Cave  and  in  cei  rranean  stream* 

and  ditches,  and  f^jr  tlie  p;l'  i^ 

The  eyes  of  this  ifpecjes  ait?  very  »mall  for  Hm  sizi'. 
and  f'*p**clally  small  as  conipare^l  with  the  «5vcs  of 
ni  '      So  the  mole  has  ils  eyes  reduced  to  a 

Ml  .  which  doubtless,  ji*  Mr.  Huxley  sayt, 

*  iiav  i.-i  Uiuctional  use/  it  seeing,  tbi^refore,  not 
unreasonable  to  Auppoi^*'  that  tlii!^  unfortunate  6tur- 
i:eon'i»  closed  aUil  «iii;btle>s  eyes  may  be  only  a  pro- 
phet le  in^t-HUce  of  the  fate  which  awaiU  all  that 
belong  U>  thi^  sp«>eiej«,  and  that  even  the  nonnal  eye 
Is  already  canslderably  aihanced  in  the  process  of 
aborilotj.  '  S.  n.  TnownitntOK, 

The  use  of  the  method  of  rates  In  mathemati- 
cal teaching. 

In  n?^r«l  to  (li  nication  of  Prof'  ^   ^li- 

soTi.  ill  your  i^^vu  i   IH,  p.  47-1,  bi*  it 

li*'  :^   .o.,,|„,j   1,.^  .., i^  ,»f  Hie  tpiestiMi. he 

a  put  into  the  mouth  ot   my  students.     I 

It  N  niion  of  pu/.j^ling  bira;  and.  In  regard  to 

lii«  *|ue*»ti«uj8.  they  were  rv4t\  «*itiplee  of  tlio«e  pro- 
jH^nM  by  litutlonta  from  time  to  Ume,  Kot  tliat  all 
wef©  asked  by  one  student,  or  during  otiR  AUrnn- 
sSon,  nor  limited  to  those  ;;iren. 
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My  students  have  not  asked  me  '*  whether  the  pcisi- 
tive  and  negative  parts  of  the  axis  of  x  are  separated 
by  a  point,  or  by  a  space.'*  Their  difficulty  does  not 
appear  to  be  with  permanent  statical  conditions, 
but  rather  with  the  conditions  involving  change  of 
motion,  either  of  direction  or  change  of  rate;  and 
since  rate,  in  this  discussion,  involves  motion,  we  fail 
to  see  tlie  force  of  the  question. 

Professor  Johnson  expresses  the  opinion  that  tlie 
difficulty  in  the  question,  **Doe8  the  cliange  In  the 
rate  of  'motion  take  place  at  an  instant,  or  durino 
an  instant y  will  disappear  if  'during  an  interval* 
be  substituted  for  *  during  an  instant.'  We  do  not 
obiect  to  the  substitution  if  it  will  relieve  the  diffi- 
culty, but  to  us  it  only  enlarges  It.  It  may  be  asked, 
How  long  is  the  interval?  If  ever  so  small,  Is  the 
rate  variable  durbvj  the  interval?  If  variable,  the 
original  question  arises,  and  we  wish  to  know  if 
chanue  involves  a  part  of  the  interval :  or,  to  adopt 
as  nearly  as  possible  the  language  of  the  professor, 
does  change  in  the  rate  take  place  at  *  a  point '  in  the 
path,  or  during  *a  space'  of  the  path?  If  at  *  a 
point,'  is  it  not  equivalent  to  asserting  that  a  change 
takes  place  in  no  time  ?  and  if  an  interval  is  neces- 
sary, must  it  not  be  conceived  as  infinitesimal  ? 
Answers  to  these  and  similar  questions  may  enable 
one  to  decide  whether  the  fundamental  conception 
of  rates  is  more  simple  than  that  of  the  infinitesimal 
method.  I  do  not  question  the  soundness  of  the 
method  of  rates;  and  no  avenue  to  the  acquirement 
of  knowledge  should  be  closed  to  the  student,  even 
if  all  are  not  agreed  that  it  is  the  *  fittest.' 

Dr.  YoLSON  Wood. 

Hobokon,  Maj*  8. 


THE  NAUTICAL  ALMANAC  OFFICE, 

TiiK  comUiot  of  the  affairs  of  the  ofliw  of  the 
American  eplu'nicris  and  Nautical  almanai'. 
under  the  ngime  of  the  ])n*sent  superintendent, 
is  worthy  of  si)ecial  note  in  the  iwogross  of  as- 
tronomy :it  home.  Formerly  this  oflice  did  very 
little  low.-ird  the  collection  and  discussion  of 
data  for  improving  the  tables  of  tiie  celestial 
motion^*,  expending  nearly  the  whole  of  its  an- 
nual appropriation  by  congress  in  the  prei)ani- 
tion  of  the  Almanac  and  the  Kphemeris  fiomsuch 
tables  as  were  affoixled  by  the  labors  of  astron- 
omers everywhere,  and,  witli  few  exceptions, 
not  connected  with  the  office  itself.  During 
the  past  seven  year^.  however,  not  only  has 
the  efficiency  of  the  office  been  greatly  ])ro- 
mote(l  by  having  nearly,  if  not  quite,  all  the 
planctaiy  ei>hemeridis  prepared  by  a  single 
expert  C(mii)uler  under  tlie  inmiediate  direc- 
tion of  tlie  office,  and  by  a  similar  concentra- 
tion of  work  and  workers  in  other  de])artinents 
where  formerly  the  computations  were  exe- 
cuted b}'  individuals  in  different  parts  of  the 
country  not  under  the  direct  su])ervision  of 
the  superintendent,  but  the  policy  of  the  office 
with  regard  to  the  conduct  of  original  investi- 
gation has  been  greatl}'  modified  ;  and,  although 
th(»  increase  of  the  annual  appropriation  has 


been  veiy  slight,  an  immense  amount  of  astro- 
nomical research  has  been  completed  and  pul»- 
lished ;  and,  as  wc  learn  from  the  published 
papers   and  reports  of  the  office,  the  woit. 
now  well  progressed  and  projected  for  the  fc- 
ttire,  is  of  a  character  even  more  important 
and  extensive.    The  valuable  series  of  *  Astio- 
nomical  papers  prepared   for    the    use  of  the 
American  ephemeris  and   Nautical   almantc' 
the  third  volume  of  which  has  just  begun  with 
the  publication  of  Professor  Newcomb*s  de- 
velopment of  the  perturbative    function,  has 
for  its  object  a  systematic  determination  of 
the  constants  of  astronomy  from  the  best  ex- 
isting data ;  a  re-investigation  of  the  theories 
of  the  celestial  motions ;  and  the  preparation 
of  tal)les,  formulae,  and  precepts  for  the  oon- 
structiou  of  ephemerides,  as  well  as  for  other 
applications  of  the  results.      The   papers  al- 
ready published  in  the  second  volume,  and  the 
six  parts  of  the  first  volume  completed  some 
time  ago.  are  such  as  conduce  only  to  the  ob- 
ject in  view,  and  range  over  a   vast  field  of 
astronomical  incinirj*,  from   the    experimental 
determination  of  the  velocity  of  light,  to  Gauss's 
methoil   of  computing  secular   perturbations. 
Among  the  more  important  works  already  well 
in    hand,   but    as  yet  unpublished,    are  Mr. 
George  W.  Ilifi's  development  of  the  pertor- 
bations  of  Jupiter  and  Saturn  according  to  the 
methods  of  Hansen,  on  which  he  has  been  en- 
gaged since  1S77  ;  a  determination  of  the  mass 
of  Jupiter  from  the  perturbations  of  Polyhym- 
nia ;  a  re-detcrmination  of  the  velocity  of  light  by 
the  phototachometer ;  as  well  as  discussions  of 
the  older  observations  of  the   Sun,   Me^cur^^ 
Venus,  the  Moon,  Mars,  and  the  satellites  of 
.Inpitcr.  with  a  direct  view  to  a   reconstruction 
of  the  tlieories  of  the  motions  of  these  bodies. 
Not  among  the  least  of  the  improvements 
inaugurated  by  the  present  superintendent  of 
tlie  oflicc  must  be  noted  the  material  altera- 
tions in  the  form  and  arrangement  of  tlie  con- 
tents of  the  American  ephemeris,  together  with 
the  extensive  additions  made  for  the  Orst  time 
to  the  volume  for  tlie  year  1882  ;    all  of  which 
conspire,  on  the  a<loption  of  the  now  and  more 
accurate  systems  of  planetary  tables,  to  make 
the  Ephemeris  in  most  respects    superior  to 
the  similar  publications  of  the  foreign  govern- 
ments.    The  administration  of  the   office  also 
gives  good  evidence  that  the  practical  applica- 
tions of  astronomy  are  kept  well  in  mind  ;  for 
within   a  brief  period  it  has  commenced  the 
regular  publication  of  the  American  coaster's 
nautical  almanac,  the  initial  volume  of  whtdi 
is  adapted  to  the  present  year,  and  which  im 
shall  sliortlv  uotice. 


May  10,  t884.| 
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INDIAN  IMPLEMENTS  OF  THE  NOItTH - 
WEST. 

A  Dftkota  pul^-gah-m dh-g u n . 
TuE  illijstnitions  iiceompauying  Iha  invsvni 
paper  represent  a  Dakota  puk'i(ab-miiii*giiii, 
or  war-uiiib.  The  weapon  liere  lignretl  (I1g.  1) 
was  formerly  owned  and 
wirried  by  tiie  Sionx 
chief.  Black  BulK  ihen 
a  distinguisbed  jicrsoij- 
age  ill  Sitting  liuirs  com- 
mand. By  bim  it  was 
oveutiially  presented  as 
a  valuable  token  of  allee- 
lion  and  confidence  to  a 
young  Ojibwa  n  A  m  e  d 
Muis-ko-ko'-nift  ('  K  e  d 
I  io  be  * ) ,  tow  ard  w  bom, 
in  uccordance  with  cer- 
tain intertribal  customs, 
he  had  previously  as- 
sumed the  relation  of 
adopted  father.  This 
title,  it  Bhould  bo  id*- 
served,  doeB  not  imply 
actnal  interchange  of  filial 
and  paternal  duties,  but 
rather  expresses  the  cx- 


war,  but  arc  also  carried  lu  tfie  hand  in  times 
of  peace,  as  a  sort  of  ornamtMititl  appurtenance 
—  much  as  a  cane  is  sported  by  tlie  city  ex- 
qniftile* 

Tl»c  head  (fig.  2),  which  is  the  easential  part 
of  this  specimen,  is  wrought  from  a  stone  of  a 
quartjcose  charticter.  It  is  i^yrnnietrical  in  out- 
line, has  a  smooth  (hough  unpolished  surface, 
and  resembles  an  egg  in  form.  The  two  ends 
are  shapc<i  alike,  however;  and  they  are  pro- 
duced into  obtu&e  points,  which  are  cleverly 
adapted  to  deal  a  most  ellectivc  crushing  blow, 
upon  the  skull  for  instance*  Midway  between 
tlje  iioints,  the  head  is  encircled  with  a  gioove 
about  five-eighths  of  an  inch  broad,  and  deep 
enough  to  receive  the  slender  hoof>  of  wood  by 
which  tlic  head  is  Itound  to  the  stutf  serving  it 
as  a  handle.  The  measurements  are  as  fol- 
lows:  greatest  rllann  ter  of  licad,  three  inches 
and  ^evcn-cighlhs  ;  least  diameter  uf  head,  two 
inches  and  a  ijuarter :  cireumferoncu  of  head 
corrcs|xinding  to  least  diameter,  measured  at 
the  side  of  groove,  six  inches  find  a  half. 

Tlie  stifi*  slender  staff  is  thirty  inches  ui 
length,  and  averages  about  three-quarters  of 
an  inch  In  diameter.  It  consists  of  a  eentral 
-Stem  of  wood  envclot>cd  in  a  sheath  of  leather. 
A  «<'ction  of  the  central  stem,  obtained  by 
splitting.  nppeju'N  to  he  prolonged  beyond  the 


iiii 


Flo.  !. 


/ 


Utenco    of   a    purely   ideal 
phase  of  sentimental  ftiend- 
tthip  on  the  part  of  the  per- 
sons   concerned.      The    re- 
cipient is  now  at  the   head 
of  one  of  the   seven   chief- 
taincies  of   the   Red    Lake 
band    of    Ojibwas,     living 
u^jon  Red  Lake  reservation, 
in  northern  Minnesota  ;  and 
he  there  disposed  of  the  specimen  to  its  pres- 
ent possessor,  Mr.  Jonathan  Taylor,  late  sub- 
agent  of  the   Red-LakerM.      The   weajx^n   in 
question  is  undoubtedly,  therefore^  a  genuine 
Dakota  puk-gah-mah*gun.     These  implements 
in   general  are  not  only  uned  ar*   wrajion?)  of 


staff  pmpcr,  and,  following  tlu^  gmovc.  to  sur- 
round the  head  like  a  hoop,  and  extend  about 
twelve  inches  down  tlie  opposite  side  of  the 
staff;  to  which,  a»  indicated  by  certain  raiirk- 
iiigs^  it  is  firmly  Ih>md'L  The  leathern  sheath 
i^  simplv  a  hU'\\>  of  hide^  closely  drawn  aliout 
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the  wood,  aud  overhandcMl  t(>g<'llior  with 
sinews  in  a  longitudinal  seam.  TIu*  sheath  is 
terminated  at  eacli  extn-uiity  by  a  narrow- 
strap:  that  at  the  foot  ol*  tin*  slalf*  is  a  men* 
ornamental  appcndaj^t*.  It  is  jiorhaps  an  inch 
in  width  by  lliroo  in  length,  and  is  adorno<l 
with  a  tassel  of  horse-hair  attached  to  it  l)y  a 
leathern  strinji:.  Tlie  upper  thong  is  five- 
eighths  of  an  incli  wide,  and  encircles  th<^  iiead 
outside  the  wooden  hoop,  following  the  groove. 
The  free  extremity  t(?nninat(»s  in  a  long  gore, 
which  fits  into  a  corresponding  opening  at  top 
of  sheath,  on  the  side  opposite  the  origin  of 
tiie  thong.  It  is  secui-cd  in  place  by  stit<*hes 
of  sinew.  An  ornamental  row  of  brass-hea«l(Ml 
nails  attaches  this  thong  to  the  wrxxlen  hoop 
beneath.  The  straps  are  cut  in  one  piec(»  with 
the  remainder  of  the  sheath. 

The  grip,  or  lower  half  of  the  statt'.  is  fur- 
nished with  a  second  casing,  forme<]  from  a  belt 
of  bead-work,  manufaclure<l  of  a  proper  width, 
and  joined  along  its  edges  liivc  the  inner  sheath. 
This  belt  is,  for  the  most  i»art,  woven  in  nar- 
row alternating  stripes  of  green  and  of  white 
beads.  The  top  of  the  grip,  however,  con- 
sists of  a  l)road  band  of  white,  upon  which, 
done  in  green,  figures  an  Indian,  adorned  with 
an  eagle-plume,  and  holding  in  one  hand  some- 
thing, jK'rhaps,  int«MKled  to  sinudate  a  toma- 
hawk. Tiie  ribbon  attaclunents  shown  in  the 
plate  have  been  atlded  by  the  Ojibwas.  Pos- 
sibly the  bead-work  enveloi)e  may  also  have 
been  contributed  by  the  latter,  as  the  Ojibwa 
women  are  most  expert  in  the  art  of  needle- 
weaving. 

Ojibwa  hone-breakers, 

I  am  informed  by  Ojibwas^  compel  cut  to 
speak  in  the  matter,  aud  also  by  other  authori- 
ties, that  an  instrument  corresponding  in  sev- 
eral particulars  with  the  one  above  described 
was  formerly  commonly  employed  for  domestic 
purposes  among  the  ()  jib  was.  The  latter  im- 
|)lement  is  said  to  be  actually  in  ust?  at  the 
])resent  time,  at  isolated  points  where  bauds, 
or  ])arts  of  bands,  are  yet  living,  practically, 
in  the  'stone  age.*  The  Ojibwa  utensil  is 
named  a  bone-breaker.  It  is  a  coarse  imple- 
ment, having  a  roun<lish  form,  without  pointed 
extremities.  It  is  furnishe<l  with  a  groove,  like 
the  Dakota  specimen,  and  it  is  nuich  the  same 
with  that  weapon  in  general  size.  The  stone 
head  is  attached  to  the  handle  by  methods 
identical  with  those  used  in  biinliug  the  head 
to  the  central  stem  of  the  puk-gah-mah-guu. 

'  OjlbwaB,  or  Chlppcwait.  The  former  term  is  tlmt  l«j'  wlilcli 
fhrne  people  (lo«*ignate  therahelvcfr :  the  latti-r  ii«  oiir  evirnii-iiini 
of  that  name. 


The  hea<l  of  th<-  I >one- breaker  appears  to  be 
the  (.•ount<T])art  of  a  small  .stone  object  de- 
scribed and  figureil  by  Dr.  C.  C.  Abbott,  is 
hi^^  •  Stone  age  in  New  Jersey  '  (see  his  fig. 
312).  At  least,  this  figure  has  at  differatf 
times  been  i)ointed  out  to  me  as  a  bone- 
bix?aker  by  intelligent  eklcrly  Ojibwas  of  Rec 
Lake?  reservation,  to  whom,  during  a  summer 
spent  at  th(»ir  agency,  I  took  occasion  tv 
exliibit  certain  of  the  plates  in  Dr.  Abbott*- 
book. 

\'ery  explicit  and  interesting  statemeni* 
conwM-ning  this  implement  wert*  made  by  vari- 
ous persons,  and  particMdarly  by  the  missicD- 
ary  in  charge,  Rev.  Fred.  Smith,  an  Ojibwa 
brought  upas  a  'blanket  Indian.*  in  what  i* 
now  central  Miimesota.  In  his  early  youTb. 
Mr.  Smith  had  frequenth'  seciii  the  bone-break- 
er in  service  in  the  family  lodge.  lie  hau 
occasionally  met  with  implements  of  the  sort 
elsewhere,  though  they  have,  of  late  year?, 
lallen  into  general  disuse  ;  bnt  he  believed  tha: 
such  were  still  used  by  the  Red- Lakers  of  lib 
north  shore  who  are  remote  from  the  agency, 
lie  had  never  known  this  ntensil  to  be  em- 
l)loye<l  as  a  weapon,  and  thought  Dr.  AbbottV 
ligure  was  undoubtedly  a  bone-breaker.  It 
was  used  f(n"  brt^aking  the  l)ones  of  game  wheu 
they  could  not  be  parttnl  readih'  with  a  knife; 
as,  for  instanci',  in  dividing  the  s|>oil  of  hunt- 
ers, in  cutting  up  nn-als  for  cooking,  or  in  dis- 
tributing food  to  one's  family. 

Fkaxc   K.   Babbiti. 


THE  CRUISE  OF  THE  ALBA  IROSS,  FROM 
ClJRA('OA  TO  ASPINWALL,  IN  FKBIW 
ARY  AM)  MARCIL^ 

Wk  left  Cura^oa  at  7.20  a.m.,  on  Feb.  1>. 
and  ran  a  line  of  soundings  in  a  southcrh 
direction  to  the  mainland,  the  greatest  depth 
found  being  7.*)S  fathoms.  The  government 
and  i)eople  of  Curaeoa  will  watch  with  peculiar 
interest  the  result  of  this  line  of  soundings,  as 
it  will  go  far  towards  solving  the  problem  of 
procuring  a  nmch-needed  supply  of  fresh  waloi 
by  sinking  artesian  wells. 

The  relation  this  island  bears  to  the  main- 
land has  been  heretofore  unknown  ;  the  general 
impression  being  that  it  was  an  isolated  vol- 
canic i)eak,  having  no  connection  with  the  water- 
she<l  of  the  contiguous  coast  of  Venezuela.  In 
this  case,  water  would  not  be  found  bv  sinking 
artesian  wells  :  on  the  other  hand,  if  connected 
with  the   main  by  a   plateau  or   neck   of  land 

»  Abntracl  of  the  ofllclal  mjort  of  Lleut.-Comnuuidcr  S.  L 
'rANNEii.  conimaiitlin^,  t(»  rrof.  S.  F.  Baird,  U.S.  flab-ooB^II 
hUtiii  r.    Ui-ccivc(l  threuigli  the  oourtc»y  of  Profeaaor  Balid. 
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fiAving  a  moderate  tleplh  of  water  over  it,  wells 
miglit  lie  sunk  with  a  fair  probahility  of  suc- 
cess* An  etforl  was  nia^lc  recently,  hy  the 
colonial  government,  to  ascertain  the  depth  of 
the  channel,  but  without  success* 

During  the  afternoon  we  made  a  haul  of  the 
dredge  In  1*22  fathoms,  and  of  the  trawl  in 
208  fathoms,  in  tiie  channel  above  mentioned, 
with  but  moderate  success.  A  few  specimens 
were,  however,  secured  from  both  hauls.  The 
small  aniotmt  of  life  on  the  bottom  of  the 
Caribbean,  compared  to  that  off  tlie  New- 
England  ciiast,  has  been  a  constant  surprise 
to  me  during  the  cruise- 

At  1  A.M.  the  following  day  a  course  was 
made  north-north-west  for  Alta  Vela*  a  small 
island  on  the  south  coast  of  San  Domingo, 
Soundings  were  taken  at  intervals  of  10',  20', 
and  2iV  :  and  at  IM  0  a.m.  we  sounded  in  latitude 
IH'^  17'  45"  north,  longitude  TO""  V  west,  with  a 
depth  of  K701  fathoms,  the  bottom  comi>osed 
of  foraminiferous  ooze  and  coarse  sand.  The 
small  lieara-trawl  was  landed  on  deck,  with  a 
few  sponges,  shrimp,  small  fish,  etc.,  indicating 
any  thing  but  rich  ground.  On  the  morning 
of  the  21st  we  passed  a  few  miles  to  the  west- 
ward of  Alta  Vela,  and  laid  a  course  nortli- 
west  for  Cape  JacmeK  sounding  at  intervals  of 
about  10'. 

The  deepest  water  found  between  Cura<^oa 
and  San  Domingo  was  2,(J'Jl  fatljoms,  in  lati- 
tude la**  40'  20'^  north,  longitude  70*  10'  45" 
west.  The  bottom  was  brown  ooze,  without  a 
trace  of  foraminifera.  The  average  depth  was 
about  2,300  fathoms  notil  within  a  short  dis- 
tance of  the  land,  when  it  shoaled  rapidly  to 
302  fathoms  four  miles  south-west  of  AUa  Vela, 
deepening  again  to  2,410  fathoms  20'  west- 
norUt-west  of  the  island  ;  the  next  sounding, 
l(j'  distant  north-west  by  west,  revealing  2,4U4 
fathoms, — ^the  greatest  depth  between  Cum^oa 
anil  AsjunwalU  with  the  single  exception  before 
mentioned. 

Tlie  line  was  extendtHl  to  Jacmel,  showing 
bold  water  to  the  cai)c ;  then  &f  south,  cross- 
ing a  ri<lge  which  extends  westward  from  Alta 
Vela.  We  tlien  ran  a  line  north-west  40'| 
crossing  the  line  of  the  ridge  above  mentioned, 
but  found  it  had  terminated,  or  changed  its 
direction,  as  we  carried  a  uniform  depth  of 
about  2,400  fathoms.  We  then  steamed  18' 
west-south-west,  and  sounded  in  2,41*0  fath- 
oms, brown  ooze,  latitude  17®  39'  30"  north, 
longitude  73°  22'  15"  west;  '  Leigh  ton  rock 
awash,'  liydrographic- office  chart  No.  36, 
being  locnte<l  in  latitude  11°  37'  norths  longi- 
tude 73**  21'  west.  After  another  run  of  15' 
Qorth-west  by   west,   we    sounded   in    2,:l6t) 


fatiioms,  brown  ooze,  latitude  H'"  48'  north, 
longitutle  73^"  34'  15"  west;  *  Loos  shoaP 
being  place<l  in  latitude  17*^  45'  north,  longi- 
tude 73^  30'  west,  hydrographic-office  chart  No. 
3C.  These  shoals  were  searched  for  in  1X72 
b}'  H.M.S.  Philomel  and  Plover,  and,  as  they 
were  unable  to  find  them,  they  were  expunged 
from  the  admiralty  charts;  but,  being  still 
shown  on  liydrographie-office  charts,  I  con- 
sitlered  it  advisable  to  settle  the  matter  beyond 
all  dispute  by  ascertaining  the  actual  deptli 
in  the  localities  assigned  them. 

Another  sounding  was  taken  9'  south  of 
Point  Aba^ou,  in  1,03U  fathoms,  and  then  a 
line  run  30'  west,  sounding  every  10';  then 
north-west  13',  and  south-south-west  53',  sound- 
ing at  intervals  of  about  15'  for  tlie  purpose 
of  eliminating  a  large  number  of  negative 
soimdings  appearing  on  the  chart,  and  also  to 
examine  two  shoals  referred  to  in  hydrographic- 
odlce  publication  No.  63,  as  follows :  ''  Slore 
recent  sounflings  of  16  fathoms  have  been 
reported  in  latitude  17^  45'  north,  longitude 
71  3l»'  west,  and  also  in  latitude  17"*  13' 
north,  longitude  74^  58'  west."  We  found 
803  fathoms  within  three  miles  of  the  former 
IKJsition,  and  1,120  fathoms  on  the  jxisition 
assigned  to  the  latter,  demonstrating  con- 
clusively that  shoal-water  does  not  exist  in 
the  positions  named.  It  is  highly  probable, 
however,  that  muc!i  less  water  may  be  found 
west  and  north  of  this  locality- 

From  our  last  position  we  ran  15'  north- 
north-west,  and  sounded  in  968  fathoms  ;  then 
changed  the  course  to  north  hy  cast  for  70', 
sounding  at  intervals  of  about  15',  except  in 
one  case,  when  a  sounding  of  the  Blake 
intervened.  A  reference  to  this  line  will  show 
the  bottom  to  be  very  uneven  in  this  locality ; 
and  a  depth  of  262  t\ithoms  in  latitude  18"  18' 
30"  north,  longitude  74°  53'  30"  west,  about  10' 
south-east  by  east  from  Navassa,  is  somethiog 
of  a  surprise.  The  water  deepens  to  1,040 
fathoms  15'  to  the  northward  and  eastward  of 
the  island,  and  to  1,347  fathoms  ^'  north-west 
of  Cape  Dame  Marie.  From  this  point  we 
ran  east  by  north  60',  sounding  at  intervals  of 
20';  the  second  cast  giving  us  1,974  fathoms, 
and  the  third,  342  fathoms,  about  1«/  to  the 
westward  of  Gouave  Island.  From  this  point 
we  steamed  north  by  east  20',  where  we  found 
800  fathoms,  and  20'  west  b}' south  502  fathoms, 
which  was,  of  course,  a  surprise.  From  this 
point  we  ran  a  line  west-noilh-west  76' ♦  sound- 
ing at  intervals  of  20'.  The  maximum  depth 
found  in  the  windward  passage  was  1,923 
fathoms. 

At  12.40  P.M.,  Feb.  25,  we  sounded  in  L63f) 
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fathoms,  grccu  sand,  lalitiide  19°  45'  north, 
longitude  75°  4'  west,  took  serial  teni|)eratures, 
and  at  2.40  p.m.  put  the  trawl  over,  veering  to 
2,400  fathoms,  landing  it  on  deck  again  at 
().55  P.M.,  having  made  a  successful  haul. 
There  were  a  variety  of  sponges,  some  very 
large  shrimp,  one  fish,  numerous  shells,  small 
crabs,  holothurians,and  an  interesting  octopus, 
the  arms  all  of  the  same  length,  and  connected 
by  a  membrane.  The  color  was  cherry-red  on 
its  head,  changing  gradually  darker  towards 
the  extremities. 

P'eb.  27,  we  stood  out  of  the  harbor  of  Santi- 
ago de  Cuba,  and  made  ten  hauls  of  the  tangles 
in  search  of  Pentacrinus.  Several  hauls  were 
made  before  we  succeeded  in  getting  a  speci- 
men :  finalh',  however,  we  procured  four  line 
ones  in  perfect  condition. 

We  next  ran  a  line  south-south-east  0;)',  in 
the  direction  of  Navassa,  sounding  at  inter- 
vals of  10'  to  20'.  The  maximum  depth,  2,275 
fathoms,  was  found  44'  from  Santiago  do  Cuba 
lighthouse,  gradually  decreasing  to  «70  fathoms 
about  G'  from  Navassa,  from  which  point  we 
ran  a  line  west  30',  sounding  at  intervals  of  15' ; 
the  first  cast  giving -1,015  fathoms,  and  the 
second  G20  fathoms,  7'  east  from  Formigas 
banks.  A  line  was  then  run  south-south-west 
50',  sounding  at  intervals  of  about  12'.  The 
greatest  depth,  1.15;J  fathoms,  was  found  mid- 
way between  the  banks  and  Movant  Point,  the 
last  cast  on  this  line  giving  450  fathoms,  10' 
cast-south-east  from  the  light,  which  was  in  full 
view.  Having  located  the  ship  accurately  with 
reference  to  the  above-mentioned  light,  we 
started  ahead  at  4  a.m.,  running  a  line  east- 
south-east,  sounding  at  short  intervals,  towards 
a  shoal  marked  as  follows  on  hydrographic- 
otllce  chart  No.  35  :  *  Eight  shoal.*  We  found 
21  fathoms  on  the  northern  end  of  the  shoal, 
east-south-east  about  32'  from  Morant-Point 
lighthouse,  inlet  17°  44'  north,  longitude  75° 
50'  west.  It  is  about  li'  in  length  north-north- 
east and  south-south-west,  and  from  3'  to  4' 
in  width.  The  least  water  found  was  17^ 
fathoms. 

Leaving  the  southern  edge  of  the  bank,  we 
ran  a  line  west  b}-  north  58',  sounding  at  vari- 
ous intervals.  The  depth  of  water  found,  at  the 
tirst  cast  south-east  of  an  18-fathom  sounding 
on  the  edge  of  the  bank,  was  360  fathoms,  in- 
creasing to  838  fathoms  3^'  to  the  westward ; 
the  greatest  depth  on  the  line,  875  fathoms, 
being  reached  4'  farther  to  the  westward,  from 
400  to  700  fathoms  being  found  throughout  the 
remainder  of  the  line.  Port- Royal  light  bore 
north-north-west  7'  distant,  at  the  last  sound- 
ing on  the  above  line,  which  gave  484  fathoms. 


Another  and  the  last  cast  before  entering  pa 
gave  400  fathoms,  2'  north-west  by  north  fin 
the  position  above  mentioned,  and  quite  00 
the  bank.  Having  passed  quarantine,  we  we 
on  to  Kingston,  where  we  anchored. 

During  our  stay  here,  we  had  several  drjdi] 
in  succession, — an  unusual  occurrence  van 
our  arrival  in  the  Caribbean.  The  natuniii 
were  busily  engaged  in  collecting  while  in  poi 
and  found  it  excellent  ground,  the  best,  in  mai 
respects,  that  we  have  found  in  the  West  Indie 

On  the  morning  of  the  11th  of  March,  1 
again  proceeded  to  sea.  Arriving  near  tl 
edge  of  the  bank,  we  put  the  tangles  over ;  bi 
unfortunately,  they  fouled  on  the  coral  botta 
and  were  lost.  We  then  ran  a  line  of  sood 
ings  south  15',  sounding  at  varying  intentl 
crossing  the  centre  of  California  bank  ia  : 
fathoms.  At  6.40  p.m.  we  sounded  in  9i 
fathoms,  sand,  latitude  17°  36'  10"  north,  1od« 
tude  76**  46'  5"  west,  and  put  the  trawl  ov« 
landing  it  on  the  bottom  at  8.20,  and  on  de 
at  10  P.M.,  after  a  successful  haul.  One  rath 
remarkable  specimen  was  a  large  earthenwa 
jar,  with  its  surfaces  pretty  well  covered  wi 
worm-tubes. 

We  steamed  alx)ut  5'  to  the  north  and  ea 
during  the  haul,  and,  starting  from  that  poin 
ran  a  line  directly  to  Morant  Caj-s,  east-sout 
east  42',  sounding  at  short  intervals,  t 
11.45  A.M.,  March  12,  anchored  in  4  fathom 
under  the  lee  of  north-east  Cay.  At  8.35  p.! 
we  turned  our  head  to  the  southward,  and  n 
a  line  south  by  east  about  140',  to  a  groups 
negative  soundings,  in  the  midst  of  which  ? 
cast  the  trawl  in  2,295  fathoms.  We  thi 
continued  the  line  about  south-south-east,  i 
the  direction  of  Santa  Marta,  and,  finding! 
indications  of  shoal-water,  passed  about  1 
to  the  westward  of  Santa- Marta  lighthousi 
sounding  at  frequt^nt  intervals  as  we  approachc 
the  coast;  then  stood  otf  north-west  3i3 
sounding  at  intervals  of  15' ;  then  south  fortl 
mouth  of  the  Magdalena  River  and  Savanilli 
anchoring  off  the  latter  place  at  8.28  a.m 
xMarch  16. 

The  sounding-wire  parted  several  times  du 
ing  the  night  of  tiie  11th,  and  morning  of  tl 
12th,  in  a  most  unaccountable  manner  ;  losii 
either  lead  or  sounding-rod,  and  a  thermomete 
with  more  or  less  wire  each  time.  We  we 
inclined  to  blame  the  splices  at  first,  but  so( 
found  that  we  must  look  farther  for  the  cans 
In  the  mean  time,  we  changed  wheels,  leavii 
the  solution  of  the  mysterj-  until  the  fbUowii 
day,  when,  after  reeling  the  wire  off,  the  dm 
was  found  to  be  collapsed.  The  metjtl  wp 
ther  broken  nor  cracked  ;  but  the  oeat 
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8€!ltloii  ilown  on  the  bolts,  the  sMes  retaining 
their  form.  There  wouUl  have  been  Utile  or 
no  harm  arising  from  this  ;  but  the  edges  of  the 
rlrnra  drew  away  from  the  sides,  leaving  suffi- 
cient space  for  a  tnrn  or  two  of  wire*  which  be- 
came so  flnnl}"  fixed  in  wheeling  in,  that  it 
wouUi  i>art  before  clearing  itself  when  sound- 
ing, Tiiis  condition  was  caused,  probably,  by 
slack  tnruH  from  time  to  time,  when  taking  very 
deep  soundings. 

Wl<  were  unable  to  examine  the  bar  at  the 
mouth  of  the  Magdalena  River  because  of  the 
high  winds* 

The  government  tif  the  republic  and  people 
of  Barranquilhi  realize  tho  necessity  of  provid- 
ing a  more  practicable  outlet  for  their  great 
river;  and,  with  this  end  in  view,  surveys  have 
been  made  for  a  deep-water  ternunus  of  the 
Bolivar  railway. 

We  left  Snvanilla  at  8.15  a.m.  on  the  22d, 
and  ran  a  line  of  soundings  west  52',  t<j  the 
position  in  which  the  U.  S.  S.  PowhaUm  re- 
liorted  shoai-water,  where  we  found  1,175 
fathoms,  the  water  having  deepened  regtdarly 
since  leaving  |)ort.  From  this  point  we  ran  a 
line  south  40\  and  being  then  KV  west  by  north 
from  Cartagena  lighthouse,  in  H'25  fathoms,  we 
stood  otfsliore  wej^t-soulh-west  43',  then  south- 
south-east  51%  Uj  a  point  7'  north-west  of  Fuerte 
Island,  where  we  found  3H  fathoms.  Sonndingf* 
were  taken  at  intervals  of  10'  to  15'  since  leav- 
ing Savanilla  ;  the  change  in  depth  was  gradu- 
al, making  it  extremely  improbable  that  shoals 
exist  outside  of  the  shore  reefs.  At  3.30  p.m. 
we  started  on  a  line  west,  sounding  at  intervals 
of  5'  to  20',  crossing  tlje  bay  at  the  bottom  «>f 
whicli  lies  the  Gulf  of  Darien.  At  1  p.m.  wc 
cast  the  trawl  In  4'i  fathoms,  green  mud,  lati- 
tude 9^  30'  15"  north,  longitufle  7tr  20'  30'' 
west,  and  at  4.55  another  haul  was  made  in 
155  fathoms,  green  Tuud.  latitude  *J^  30'  45" 
north,  longitude  7G°  25'  30"  west,  both  hauls 
Airnisldng  us  with  a  small  number  of  good 
specimens. 

The  line  was  continttcd,  sounding  at  various 
intervals,  to  Aspinwall,  where  we  arrived  at 
2.55  P.M.,  March  25.  The  strict  quarantine 
obBerve<l  in  this  port,  liecansc  of  suspected 
y  e  I  h  *  w '  fe  V  e  r ,  w  i  1 1 ,  of  cou  r  se ,  p  I'e  veu  ton  r  n  at  u  ral  - 
ists  from  making  eollertion^  which  I  expected 
would  he  the  most  frnitful  owing  to  the  facility 
with  which  they  could  reaeh  the  interior  by  the 
railroatl.  The  return  home  of  Ensign  A.  A. 
Aekermau  will  it^strict  our  investigations,  as 
he  has  tiiken  the  branches  of  geohigy  and  min- 
eralogy during  the  cruise. 

We  expect  to  sail  to-morrow,  April  2.  run- 
ning a  lioo  of  soundings  to  Old   Trovidence 


Island,  thence  to  Cape  Snn  Antonio,  and  to 
arrive  in  Key  West  about  the  14th  instant. 
[See  Notes  for  account  of  the  next  cruise.] 


THE   OLDER    WIN D^C HARTS   OF  THE 
NORTH  ATLANTIC. 

The  «erle«  of  charts  o£  the  North  Atlantic  now 
In  preparation  at  our  hydrographic  office,  of  which 
Ihr&e  monthly  sheets  arc  just  issued,  recall?*  the 
famouft  work  of  Lieut.  Miiiirj^,  thirty  years  ago,  with 
whicli  our  approacli  to  a  precise  knowledge  of  ocean 
meteorology  began.  Current-charts  go  back  to  1678, 
vihim  the  first  one  for  the  Atlantic  was  pul>lished  by 
Kirclier,*  and  the  general  circulation  of  winds  was 
roughly  shown  as  long  ago  as  in  the  map  by  Darnpier,-* 
of  a  little  later  date  ;  but  these,  and  all  their  succeS' 
sors  down  to  comparatively  recent  years,  were  based 
only  on  general  records,  and  not  on  the  systematic 
appori  ion  merit  of  observations  to  definitely  limited 
small  areiis  of  the  ocean.  The  method  of  *  squaring ' 
observations  began  with  the  English  hydrographer, 
Rennell,  about  1S3(),  but  was  not  tlien  carried  very 
far,  and  w*aited  for  its  full  expansion  till  taken  up 
by  the  enthusiastic  Maury,  The  remarkable  series 
of  charts  published  by  him  about  1850,  far  the  Atlan- 
tic iind  Pacific  Oceans,  marks  an  epoch  not  only  in  our 
knowledge  of  the  ocean,  but  in  the  progress  of  iuduc- 
tivt'  meteorology;  and  the  greater  number  of  wind 
afid  current  charts  published  since  that  time  are 
taken  very  closely  from  his  results. 

The  improvement  in  this  kind  of  work  during  the 
past  fifty  jears  has  i)een  not  only  towards  greater 
accuracy,  as  pemiitted  by  the  increase  in  the  number 
of  observations,  but  also  in  the  method  of  charting, 
in  wliich  the  aim  lia^^  been  to  reproduce  in  a  compact 
form,  as  clearly  and  fully  as  possible,  all  the  original 
records,  so  that  the  navifi;at4:)r  may  recognize  not  only 
the  average  of  the  conditions  of  air  and  sea  that 
he  is  to  encounter,  but  the  separate  elements  from 
which  the  averages  are  derived.  Maury  evidently 
perceived  the  importance  of  thus  exhibiting  observa- 
tions as  nearly  as  possible  In  their  separate  forms, 
instead  of  in  the  inaccurate  generalizations  of  his 
predecessors;  and  this  led  him  to  the  construction  of 
the  most  realistic  charts  of  the  ocean  that  have  ever 
been  published.  Not  only  the  windt*  and  rtiirrenta 
were  plotted  In  their  place  of  observatioti,  but  the 
track  and  name  of  the  vessel  from  whose  lug  they 
were  taken  were  mapped  also.  A  small  part  of  one 
of  the  Xorth  Atlantic  wind  and  current  charts  li 
here  reproduced  in  fig.  1,  omitting  certain  detalU 
concerning  the  strength  of  the  winds,  as  well  as  the 
colors  hy  which  the  seasons  were  distinguished.  The 
full,  broken,  and  dotted  lines  indicate  months  within 
the  seasons.  Nothing  could  be  better  adapted  to  em* 
pliasizing  the  reality  of  the  work  in  the  mind  of  the 
average  sea-captain;  and  the  result  of  the  ingenious 
devioe  was  aoon  apparent  in  the  general  interest  ex- 

"  Aih.  KIrcberh  Ifundni  ftublorranoui.  Kdil.  lert.  Am- 
■ivM«,  lerSt  i.  134. 

*  rntooorM  on  ihe  trA4*-wladi»  la  U»  VdyafM.  LoDdoa 
170&. 
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cited  among  seamen  in  the  study  of  tlie  physical 
geography  of  the  sea.  It  was  a  time  of  awakening 
to  an  opportunity  of  observation  that  had  been  too 


Flo.  1. 

generally  neglected  before.  But,  in  spite  of  their 
practical  appearance,  the  Wind  and  current  charts 
(or  Track-charts,  as  they  are  commonly  called)  be- 
come unserviceable  in  the  more  frequented  parts 
of  the  ocean,  precisely  where  they  are  most  needed, 
from  the  crowding  to<:jether  of  observations.  Along 
our  coa>t  ;in<l  about  the  favorite  longitudes  for  cross- 
ing the  equator,  the  charts  are  unintelligible,  except 
to  the  most  painstaking  examination,  so  completely 
are  they  covered  over  with  a  maze  of  signs  and  fig- 
ures and  a  tangle  of  lines.  This  difficulty  was  over- 
come in  the  Pilot  charts,  on  which  the  winds  were 
singled  out  and  counted  for  place  and  time;  the 
style  of  record  being  shown  in  fig.  2.  The  numbers 
in  the  corners  give  the  total  number  of  wind-observa- 
tions for  each  month  in  the  given  five-degree  scpiare: 
December,  January,  and  February  being  in  the  north- 
east corner,  and  the  others  following  in  the  order  of 
hours  on  a  clock-dial.  The  sixteen  sectors  of  the 
circle  include  the  number  of  times  the  wind  was 
reconled  for  every  month  from  the  several  compass- 
points  to  which  they  belong,  the  months  being  ar- 
ranged as  in  the  sector  below  the  square.  The  centre 
contains  the  number  of  calms  for  every  month  in  the 
same  order  as  the  total  winds.  The  absence  of 
graphic  representation  of  the  winds,  and  the  confu- 
sion arising  from  the  number  of  figures  required  to 
show  the  whole  year*s  record  on  one  sheet,  were  the 
chief  disadvantages  of  these  historic  charts;  but  they 
were  still  vastly  better  than  any  thing  of  their  time. 
Besides  these,  there  were  also  prepared,  about  the 
same  time,  charts  of  the  trade-winds  and  of  the 


frequency  of  rain  and  storms.  In  the  further  deici- 
opment  of  the  study,  the  treatment  of  the  Atlatr 
winds  will  receive  our  chief  attention. 

About  1855  a  series  of  charts,  bued  dh 
rectly  on  Maury's  Pilot  charts,  was  ii» 
pared,  under  the  direction  of  Adnte 
Fitzroy,  for  the  London  hoard  of  tnde. 
(m  which  the  numerical  form  of  reeori 
was  replaced  by  graphic  wind-roses forfiif 
d«>gree  squares.  These  are  known  utki 
Itoard  of  trade  wind-charts.*  A  little bicr 
Admiral  Fitzroy  published  charts  for  tk 
North  Atlantic,  showinf;  winds,  cuncBft. 
temperatures,  etc.,  for  five-degree  sqnm 
for  February,  May,  August,  and  Notcs- 
ber.  These  were  based  on  1<^  obtaiiMd 
from  the  records  of  the  Board  of  trade,  s 
well  as  on  Maury's  charts.  In  1888  tk 
hydrographic  oflSce  of  the  British  adv- 
ralty  published  its  '  Pilot  charts  for  ik 
Atlantic  Ocean,'  giving  Maury^s  resoto. 
combined  with  those  from  all  other  attm- 
able  sources,  presenting  the  whole  in  bb- 
ple,  graphic  form,  but  'without  predse  it 
dication  of  the  original  observations  « 
which  the  averages  were  based.  These  « 
commonly  quoted  as  giving  the  best  genoil 
view  yet  published  of  the  physical  coa& 
tions  of  the  Atlantic  as  a  whole.  Fov 
large  sheets  show  the  winds  for  the  foo 
seasons,  with  the  so-called  '  limits  of  tk 
trades'  for  every  month;  but  insufficient  atteotits 


Fig.  2. 

>  Publications  of  the  meteorological  deimrtmeDt  of  Um  >«■ 

don  board  of  trade.    Wind-charts  of  the  North  

other  oceans.    Bee  the  account  of  these  charts  by  V 
Quart  Joum,  meteorol.  9Qc»t  London,  1877»  tii.l9Q 
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given  to  baromelric  and  ihcmiometric  concli- 
tio!»8.  A  fifth  churt  gives  the  average  direction  of 
the  currtiiits  for  the  year. 

Four  year«i  later  tlS72),  these  were  given  more  ex- 
tended form  in  the  *  Wind  and  current  charts  for  the 
Pacific,  Atlantic,  and  Indian  Oceans/  about  on  the 
ftaiiie  plan  as  beforo^  but  with  the  addition  of  Iso- 
thenual  and  iaobaric  lines  in  small  side  chartB,  after 
the  pattern  of  iho8<*  prt'pared  by  Dove  and  Eueban. 
of  the  infonurttinn  in  these  charta  was  super- 
ted,  in  1S72,  by  a  volume  giving  monthly  maps 
of  •  Currents  and  surface-ienjperalures  of  the  North 
Atlantic  Ocean,  from  the  equator  to  latitude  4CK* 
norths'  pn*pared  by  R,  Strachan,  under  the  direction 
<>i  R  H.  Scott  of  the  meteorological  oflBce.  This  is 
■till  the  best  work  on  North  Atlantic  currents 
and  temperatures.  The  averages  are  here  given 
for  two-jnid-a-half-dcuree  square?,  from  Maury* s 
eltartSt  Dutch  observations,  and  lome  other 
iources,  with  the  number  of  observations  on 
which  they  are  based.  It  is  very  evident  from 
this,  that  lite  currents,  especially,  need  a  much 
more  extended  examination  than  they  have  yet 
wccived,  especially  wlien  one  recalls  the  trregu- 
tor  variations  lately  determined  by  Comiimnder 
Ban  let  t  in  so  marked  a  current  as  the  Gulf 
Stream.  If  the  currents  have  regularly  periodic 
changes,  as  seems  probable  at  certain  places^  the 
precise  determination  of  Ihetr  fonn  will  require 
*  iifiing  of  obsen'atlons  down  even  Into  one- 
4iigreo  squares. 

The  ptihlicationn  of  the  Dutch  meteorological 
lDSiitut43  at  Utrvcht  have  long  been  famous.  In 
addition  to  their  extensions  of  part  of  Maury'^ 
charts  in  l^iSflJ  a  more  Independent  set  of 
monthly  charts  for  the  several  oceans  was  is- 
sued a  Hlile  later,  on  which  a  simple  graphic 
method  of  showing  direction  and  frequency  of 
winds  was  adopted,* 

Until  recent  years,  comparatively  little  origi- 
nal work  on  the  North  Atlantic  was  done  in 
Prance.  The  British  pilot  charts  of  1868  were 
republished,  changed  only  by  translation  t>f  the 
names  and  explanations  fnmt  English  into  French* 
In  18<l"l,  Ch.  Ploix  published  his  •  VenU  et  couranU^ 
rOHtett  yen^akn^^  compiled  from  Maury's  and  other 
works.  A  revised  edition  of  this  was  issued  in  16T4. 
Since  then,  Lieut,  L.  Drault,  In  charge  of  the  meteoro- 
logical service  uf  the  d^jiAt  of  charts  and  maiis  of  the 
French  marine,  has  underiaken  extended  studies  of 
meteorology  of  the  several  oceans,  based  on  twenty 
thousand  selected  logs  {*  tottlt*  une  montnitne  de  j>a- 
picr*)  of  French  vi^s^els,  dati?d  between  I8()<^and  1870, 
and  independent  of  the  wi>rk  of  olh«r  nations.  He 
states    that  tlie  average  acctiracy  of  record  la  much 

»  M»tirlJ's  wlndlcAart   voor  hoi  iKwitvltJlc   ir»?*WeU«  rnn  «lcn 
Koortter  At1fliitliKiieiiOc«aAD,  veimeonlcnl  mitl>Qll»ml»otie  gege- 

li«ijrli'H  (jaaBAAVkoAft  taa  tlen  AllAAtltoboii  OoMiin,  verm^er- 

dord  mf't  h  i»i-  «-  ^'    '■»  •. 

»  Vi  \\  I  nier  AilAniltchMi  (>ei«Mn,  et«, 

f^dttlltn  ram  4*m  oc^ann^ 


bettor  than  in  the  logs  used  by  Maury.*  His  first  series 
of  charts  gives  the  probable  direction  and  int^ensity  of 
the  winds  for  every  three  months  in  the  North  and 
South  Atlantic,  Indian,  and  Pacific  Oceans,-— sixteen 
sheets  in  all.  In  addition,  a  second  series  of  monthly 
charts  for  the  four  oceans  was  to  be  prepared,  showing 
winds,  currents,  rain,  fog,  cloudiness,  squalls,  stonns, 
etc;  but  these,  I  believe,  are  not  yet  completed.  The 
accompanying  cut  (6g.  3)  shows  the  graphic  method 
of  illustration  used  by  Brault,  The  number  in  the 
middle  is  the  number  of  observation  for  the  square 
concerned.  The  radial  bars  j^how  by  their  length 
the  relative  frequency  of  winds  from  the  points  of  the 
compass  to  which  they  are  directed.  The  different 
marking  in  these  bars  shows  the   relative  frequency 


Kiri.  ;i. 

of  fivo  grades  of  strength,  frum  heavy  wind  to  light 
breeze.  Thi;  ratio  of  thejli^tatice  between  the  two 
concentric  circles  to  the  length  of  the  longest  arrow 
gives  the  percentage  of  calms.  The  dei^iiled  f<ub- 
di vision  of  winds  according  to  their  force  is  a  special 
feature  of  this  work.  BmuU  notes  that  eighty  ob- 
servations in  a  livcMJepree  square  give  trustworthy 
results  for  direction  within  the  area  of  the  trades; 
but  three  or  four  hundred  are  needed  for  the  wester- 
lies beyond  the  tropics.  Thii  statement  is  of  value  in 
enabling  one  to  judge  of  the  probable  degree  of  pre- 
cision in  charts  where  the  number  of  obsenrations 
used  In  averaging  is  candidly  given, 

A  valuable  work,  based  on  Portuguese  and  Dutch 

*  ttltde  tur  ta  cttxutatitjn  atma*phM*/Hr  dunt  VAtlantlqus 
yord  pwndamt  U*  9ai9oif*^irime$.    I*«rt',  187(>. 

>  Cttrit»  dt  Ui  (firfftion  ft  de  tintenMitc  pnUt^bU  d*§  wvtiU 
daH$  FAUantlgut  Sard,  prndani  U*  inQl*  rf«  — ;  IB74.  id* 
dana  rAtltinUqut  Sttd;  l»7«,  14.  d*tH%  ia  Mrrd**  imdttf  lITft* 
id.  dant  t*Oif«n  (\trijUtu$:  l%9t>. 
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observations,  covering  a  comparatively  small  but  very 
interesting  part  of  the  ocean,  is  found  in  the  account 
of  the  Gulf  of  Guinea  by  Lieut  Brito^apello  of  the 
Portuguese  navy.*  The  method  of  record  here  em- 
ployed is  easily  understood,  but  does  not  give  a  meas- 
ure of  the  number  of  observations  used  in  averaging. 
Each  fan  is  composed  of  arrows,  showing  the  direc- 


tion and  velocity  (estimated  from  distance  made  by 
sailing-vessels)  of  the  local  winds  for  a  month.  The 
angle  of  the  fan  measures  the  variability  of  the 
winds;  and  their  length  gives  velocity,  the  distance 
between  the  cross-bars  corresponding  to  the  rather 
indefinite  sailing-rate  of  *one  knot  an  hour  close  to 
the  wind.'  The  apex  of  the  fan  is  toward  the  source 
of  the  wind.  The  current-arrows  show  average  di- 
rection, when  the  original  observations  accorded;  but 
near  the  coast,  where  observations  do  not  agree  close- 
ly, averaging  was  not  attempted.  The  length  of  the 
arrow  is  on  a  scale  of  one  millimetre  to  two  miles 
and  four-tenths  a  day.  Fig.  4  is  from  the  chart  for 
March  and  April;  the  fine-ribbed  fans  being  for  one 
month,  the  coarse-ribbed  for  the  other. 

Three  admirable  monographs  of  a  certain  number 
of  the  ten-degree  squares  (ten  degrees  of  longitude 
by  ten  degrees  of  latitude)  into  which  the  ocean  is 
divided  for  the  convenient  partition  of  observations, 
have  been  prepared  under  the  direction  of  Capt. 
Henry  Toynbee  of  the  British  meteorological  oflice,* 
from  logs  of  British  vessels  collected  mostly  between 
1855  and  1870.  The  ecjuatorial  squares  from  north 
latitude  20°  to  south   latitude  10°,  between  Africa 

*  Of  thU,  I  Lave  only  the  French  translation :  (ruidf  pour 
Vutage  d<a  carten  den  v*uUi  ft  df9  courautu  du  Golff  de  Uuinie 
par  M.  de  Jirito-  Cu/h  llo.    Pur Im,  1 S62 . 

2  Monthly  chartii  of  mctvoroloifical  data  fur  square  .'i;  with 
remarks.     Ix)ndon,  1874. 

Monthly  charts  of  meteorological  data  for  the  nine  ten  degree 
squares  of  the  Atlantic,  which  llo  betwi^'n  '2U*  north  nnd  10* 
south  latitude,  and  extend  from  lu*  to  4<i°  webt  loniritude ;  with 
remarks.  London,  1»76.  (The  results  fur  square  o  are  repeated 
in  this  second  volume.) 

Meteorological  charts  for  the  ocean  district  a<1Jacent  to  the 
Capo  of  Good  llope;  with  a  volume  on  the  gales  of  that  region. 
London,  18S0. 


and  South  America,  were  first  studied,  as  the  M- 
drums  of  this  region  often  cause  vexatious  ddqi 
to  vessels  crossing  the  line;  and  it  is  a  probteof 
much  importance  to  determine  where  the  psiy 
should  be  made.  The  group  of  squares  about  tkr 
Cape  of  Good  Hope  was  next  chosen  as  of  difleoli 
navigation,  from  their  numerous  gales  and  cofiilia> 
ing  currents.  These  monographs  are  of  tk 
greatest  value,  not  only  to  the  seaman,  bit 
to  the  student  as  well ;  for  they  contsla  » 
large  amount  of  information  most  csrefnUr 
sorted  out  in  time  and  place.  Winds  sni 
isobars,  temperature  of  air  and  water,  eor* 
renu,  weather,  clouds,  etc.,  all  havespedil 
record  for  ten  subdivisions  of  every  tes- 
degree  square,  and  for  every  month.  Thr 
are  shown,  first,  in  diagrams  that  summi- 
rize  all  available  observations ;  and,  second, 
most  of  these  elements  are  given  in  chsrti 
of  average  monthly  results.  It  is  greatly  to 
be  hoped,  both  for  practical  and  theoretioi 
ends,  that  this  excellent  series  of  publies- 
tions  may  be  continued.  Fig.  6  illustntcs 
the  concise  method  of  detailed  record  of  cer- 
Uin  data  for  each  of  the  ten  subdiviuoDS 
of  the  equatorial  ten-degree  squares.  Ii 
the  original,  every  thing  relating  to  cunoiti 
is  printed  in  red.  The  number  of  obsefn* 
tions  and  mean  force  (Beaufort  scale)  of  whidi 
are  given  numerically,  for  every  point  of  the  cob- 
pass  from  which  they  blow,  on  the  two  inner  clrelei 
and  are  further  marked  by  arrows,  whose  length 
shows  relative  frequency,  crossed  by  a  curved  linet 


Wind 


30- 


whose  distance  from  the  circumference  shows  foxte. 
Currents  are  plotted  for  the  |>oint8  of  the  compass 
toward  which  they  flow  in  the  two  outer  cixvlci, 
the  figures  representing  the  number  of  ohservatioos 
and  mean  rate  in  miles  i>er  day.  They  ar«  avsi^ 
aged  for  quadrants  on  either  side  of  the  ciixles*  aad 
an  average  of  all  currents  is  given  in  the  upper  ■ 
hand  comer  of  the  square.    Winds  are  simUat 
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»g)(»d  at  the  top  and  bottom  of  the  circles,  uimI  in  the 
upper  left-hartd  corner.  Tlie  proportion  o(  calms 
to  winds  U  ^hown  by  the  shading  of  a  sector  in  the 
central  circle  (none  noted  in  the  stjuare  hen*  oopit'd). 
Number  and  average  of  barometer  and  air-thermom- 
el4*r  observations  are  in  the  lower  left-hand  rorncr» 
witli  the  average  difference  between  dry  and  wet  bulb 
thermometers.  Temperature  and  specific  gravity  of 
the  sea  are  siaiHarly  recorded  on  the  right.  The  ad* 
vantaare  of  sueh  record  over  fmal  avera^«*i  is  at  once 
apparent  r  U  fthow^  not  only  how  well  the  various 
observations  agree,  but  also  the  meastire  of  trust  to 
he  placed  In  the  re^mlt*.  a^  indicated  by  llie  number 
of  observations.  It  is,  of  eourse,  a  little  difficult  to 
re.v!  ai  first,  but.  with  a  few  days*  practice,  there  is 
no  further  trouble.  Tlie  charts  for  the  Cape  give 
leas  detail  than  those  for  the  e<inatorial  district,  and 
their  diagrams  are  of  a  much  simpler  pattern.  Some 
of  the  moif*  recent  charts  will  be  considered  in  a 
ificoiid  article.  W.  M.  Davis. 


THE   INDUSTHIAL    ARTS    AS    FACTO/iS 
IN  MODERN  HISTORY  J 

At  the  outset  the  lecturer  suj;(;e*ted»  as  perhaps  a 
jnor»  appropriate  title  for  his  remarks,  *  Coal  as  a 
factor  in  mcwiern  history/  or  *C<al  as  the  gj-cat  re- 
foriuer  and  rcvolntionizcr.' 

lly  reviewing  pjisi  hislnr>%  it  would  lie  noticed  that 
certain  groat  events  liad  taken  place,  each  of  which 
marked  a  step  in  the  advance  of  civiUzation.  The 
connection  between  t!io»i'  event*  wjls  not  always 
apparent:  but  in  fstct  tliey  tvere  interdcjji'ndent.  and 
formed  a  logical  sequence,  irk  many  cases  one  directly 
or  indirectly  catisint:  the  next.  The  ancif-nt  Greeks 
were  fumed  ft>r  their  literary  and  aeslbelie  culture, 
in  which  they  excclletl  all  other  p«roples,  ancient  or 
modern.  Their  passionate  tcmiwramcut,  however^ 
and  system  of  slavery,  left  unlaid  th*'  niaierial  foun- 
dations of  pcrmanont  nati*inal  pmsperity.  A^ain: 
the  genius  of  (be  Komiins  had  displayed  itself  in  their 
milltjiry  achievements;  and,  doul>tU'Ss,  Home  would 
have  conttnuod  to  l»e  the  mistress  of  the  world,  had  it 
not  l»een  for  the  hiJtnrltjus  nnd  prortigale  habits  into 
which  her  peopti?  drifted,  and  through  which  ?he  fell 
an  easy  pr»»y  to  the  barbarians.  So  monstrous  were 
their  excesses,  that  their  punishment  wns  inevlmble 
and  nvorwhelminj;.  The  excenence  which  those  na- 
tions had  attained  h?ul,  ur»  doubt,  bendhed  succeeding 
generations. 

The  iM.*cret  of  tnie  and  permanent  pri»gr«*M  con- 
ihted  in  the  application  of  science  to  llie  useful  arl«; 
and  tlie  development  of  this  fundamental  principle 
of  progress  had  commenced  only  during  more  re<N^ni 
years.  This  wa*  the  power  that  liail  revolutiMuixed 
social  and  jiolhicat  life.  Nr»  one  revolution  liad 
effected  thorough  and  permanent  chfinges.  By  the 
Instnimentalii y  ^f  each,  the  light  of  lilirrty  had  shone 
for  a  brief  interval,  but  the  intolerance  whicli  was 
put  down  by  it  had  been  too  often  suecr-iHlod  by  equal 

^  Abitrnet  of  m  leetitiw  di»Hvc»riKl  ^larday,  Aprti  10.  )d  tbc 
fT.8.  Rfttlonsl  ntuacQiii,  WMbhiston,  DX\,  by  Prof  J,  B,  Naw- 
I  af  anr  of  Nuw  V«Tk.    lt*vl«c*d  by  ibf  uuihoT- 


oppression  on  th«^  part  of  Umse  who  had  come  into 
power.  Vet  each  ch.\nge  hiul  bniugbt  about  a  con- 
dition whereby  the  ma^jses  of  the  j>eople  liad  gained 
a  greater  or  les5  arlvanlage;  and  the  power  \^hich 
eacit  revolution  had  taken  from  the  sovereign  had 
bcKMi  given  to  the  people.  These  exchanges  of  power 
were  m«jrc  apparent  in  the  liistor7  of  England  than 
of  ajiy  countr)''  on  the  European  continent,  There 
the  reign  of  every  king  had  lieen  despotic  until  the 
time  of  King  Jcdin^  when  the  Magna  Charta  was 
wrested  from  him,  and  tbu^  Mas  taken  the  tirst  step 
towanls  the  true  liberty  of  the  subject,  Henry  VIII. , 
disregarding  all  laws,  human  and  divine,  hud  assumed 
as  nnich  desp<itijarn  of  action  as  was  compatible 
with  the  then  slowly  a*ivaneing  stiite  of  civilijtation. 
Elizabeth,  tfMj,  was  conspicuous  for  her  a^iiumption 
of  unlimited  power.  Nor  was  CromwelTs  power  less 
supreme  than  that  of  the  kings  and  queens  before 
him.  Then  followed  the  court  of  Charles  IL,  with 
all  its  splendor  and  \1ee.  But  tsoon  after,  when  the 
house  of  Hanover  llnuriKhed,  a  certain  popular 
power  began  to  undermine  the  autocracy  of  royalty. 
Then  the  Earl  of  Chatham,  the  ehier Pitt,  albeit  with 
much  individual  jtride  and  haughtincsfM,  and  with 
no  special  *<ympathy  with  democracy,  became  cbnm- 
piim  of  the  English  people,  and  wielded  a  power 
which  had  never  before  been  held  by  any  subject  of 
the  crown.  Pitt  declared  Una  he  represented  the 
people  of  Englaml,  and  Wllke*s  resistance  U*  the 
royal  party  again  and  agaUi  caused  his  election  as  a 
member  of  the  Ilonse  of  Commons.  The  last  at- 
tempt at  despotic  power,  on  the  part  of  tlic  reigning 
rooi lurch,  was  the  unjust  taxation  by  George  III,  of 
England's  American  colonies.  Since  that  time  the 
power  of  the  subject  had  been  increasing  in  England, 
and  at  this  day  there  was  no  country  in  which  the 
rights  of  the  individual  were  more  fully  recognized^ 
The  conservatism  of  the  English  nation  had  not  per- 
mitted tbedethronfUieut  of  rank  and  title  Thl^  Wiis, 
in  the  opinion  f>f  the  lecttirer,  j^robaJdy  the  result  of 
inheritance,  not  choice.  He  said,  moreover,  that 
the  distinction  of  rank  held  in  check  the  power  of 
nioney^  and  refinement  and  culture  were  thereby 
advanced;  but,  if  llie  present  nioiiarch  were  to  ai- 
tempt  to  resume  the  despotinm  of  some  of  her  prede- 
cessors, a  storm  of  revolution  would  sweep  iiway 
monareh  and  throne  and  pecr«.  For  ihi;^  changed 
and  ameliorated  condilirm  of  uffairs,  special  cre<ttt 
was  due  to  Sir  R<ibert  Peel,  Cotnieu,  John  Brljiht, 
and  Mr.  Gladstone,  the  pn*sent  premier.  But  the 
full  triumph  of  democratic  principles  had  not  yet 
been  fully  realized  in  England,  although  it  was  ra^n 
idly  approacliing>  It  was  worthy  of  noie»  that  each 
Parliament  introduced  more  liberal  tnensures,  and 
that  the  power  of  the  House  of  cromtnons  wns  f:ist 
superseding  that  of  the  House  of  Lords.  England  is 
now  not  only  the  home  of  freedom,  but  an  asylum 
for  the  oppressed.  Her  shores  arc  ftouglit  as  |»lacea 
of  r«'fuge  t)y  fugitives  of  all  kinds,  who  here  found 
justice,  and,  If  innocent,  safety. 

Tbp  moral  and  physical  condition,  too,  of  the  pres- 
ent generation,  is  raised ;  and  this  age  is  conspicuous 
for  Its  rellglout  freedom,  luxury,  and  the  aeht««ve- 
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r:-:.'>  .  f  •ri'-nrlfi*-  iiivrtti^^aiiori.  Wfl  of  this  day 
-"•Mr;-.-.-  r<-aiiz«  iliat  many  thiii^cn  which  an;  now 
oon-i'I •■:'■■  I  ii<'Cf:s«ari*.»<  of  lif«  w«rrc  ahsohitoly  iiu- 
kn-fWii  a  hiiniln^l  y«;ar8  as^o.  Tlicst*  clian.U4;<t  havt* 
*^-ii  -ATOUght  by  the  action  of  causi;  and  •»flfpct, 
H'#x  intoffstinc;  was  ll»r  inquiry  into  the  cauHcs  nf 
thi-  i^'rc'u-^jful  n-vohition  that  h;id  Iwen  anil  f»till  was 
'/oinL'  •>:.!  Sunur  hi.storiaiiA  had  asrrilMHl  tlirchan^i'S 
♦o  o»T' iin  inh'^rfnt  r|iialili<"4  in  man.  wldrli  ninsi 
'\*:\'*-A't\t  :i^  linn-  rolls  alon^.  Others  roferrod  thid 
proi:rr-Miv#-  suite  to  \\iv  continiicii  ofTccts  of  tho 
lUrforrinTion.  and  ciin>idt*n'd  it  as  the  fruit  of  a  pun-r 
iri'I  hn-ad^T  ridiiiionH  faith.  The  lecturer  ailndtted 
ihar.  Ml'-  •'fuanripiition  of  the  mind  fn>ni  narrow 
'{r^j^mi--  hftil  h:i«i  it-*  ♦•levatin;^  Inllnt'nce,  but  denied 
rhat  rlii'<  would  entirely  account  for  the  present  con- 
dirion  of  civilization.  Since  this  age  of  fn;ed(im  is 
aKo  an  ai:e  of  .«ce]>ticismf  he  contended  that  the  most 
p<-il**nr  cause  of  tl»«-  enn'nenre  of  England,  and  of  the 
9pri-:td  of  dfmocracy,  was  tlie  production  of  wealth 
throuu'h  tho  industrial  arts,  —  wealth  created  and  con- 
trol Irrf  by  the  untitled  <!lasseM,  who  thereby  acquire 
fielf-r»?*pect.  self-assertion,  and  political  power.  All 
histori.'ins  hail  n'Cot^nized  this  truth  in  part,  but  had 
h!opp»-il  short  of  111*'  eiiiH'lusiiifis.  which,  to  tht^  >pe:ik- 
«tN  mind,  rvrry  uniirrjudiccd  man  mustrcacli.  'I'he 
development  of  machinery  an<i  the  nsfful  arts  con- 
stituted the  most  distinctive  feature  in  the  aspect  of 
our  modern  life.  'I'his  had  created  cities,  pr()vi<led 
occupation  for  the  people,  iutd  was  the  means  which 
had  supplied  the  majority  of  our  material  wants. 
And  the  agent  of  this  devidojunent  was  coal. 

This  conclusion  nii^ht,  perhaps,  appear  to  be  a 
reductlo  ad  af}t*iirduiii,  but  he  thou;;ht  that  the  truth 
of  the  assertion  could  be  demonstrated.  Coal  sup- 
plied us  with  li^ht,  heat,  and  niotivtf  power,  without 
whicli  our  condition  would  be  one  of  darkiu^ss  and 
inactivity.  The  whejds  of  industry  would  besto])]>ed, 
and  the  cha^acteri^tic  activiti(.-s  of  modern  life  would 
be  arrested.  In  a  pound  of  <-oal  was  stored  sul^icient 
force  to  rai>e  1  l,rj.s(>,(HH)  pounds  one  foot;  an<l  it  had 
been  estimated,  that,  on  an  averaije,  l,r>(M>,(M.K)  foot- 
poun<Is  were  utilized  in  the  combustion  of  a]»ound  ol' 
Cf»al.  Supposinf^  this  amount  to  be  i*  jual  to  the 
forc<'  exerted  by  one  man  in  a  tlay's  labor,  then  three 
hundred  pounds  of  coal  were  equal  to  the  force 
exerted  by  one  man  in  a  whole  year:  in  oiIh.t  words, 
a  ton  of  coal  yichb'd  a  fonu;  rMjual  to  the  labor  of  >lx 
men  and  a  boy  for  a  year;  an<l  the  force  exerted  by 
the  a\era^e  aitiount  of  coal  produced  in  Kn<;laiid  in 
a  year  would  be  equivalent  t«)  the  labor  of  two  hun- 
dred millions  of  men  ft»r  the  same  period.  A  mo- 
ment's rollection  would  convince  us  of  the  immense 
effect  produced  by  this  fore*;  upon  our  modern  civil- 
ization. If,  out  of  the  amount  of  coal  annually 
raised  from  the  Kimlisb  uiines,  liO,0()'),(.M)0  tons  repn»- 
si.'uted  the  net  profit,  it  would  be  seen  that  this  profit 
was  equivahmt  to  the  labor  of  i:i:3,<.MK>,(X)0  i)eople, 
working  ten  hours  a  day  for  a  year.  Was  it,  then, 
surprising,  that,  with  such  a  revenue,  Kni^land  should 
be  the  richest  nation  on  the  i^lobe,  or  the  most  pro- 
liflc?  She  had  planted  colonies  in  those  parts  of  the 
«^artb  which  were  richest  in  agricultural  and  mineral 


resources;  to  wit,  tlie  United  States,  CanidA 
tralia.  New  Zealand,  Cape  of  frood  Hope. 
Jamaica,  etc.:  and  these  are  fast  bccomiu 
nationalities.  This  marvellous  success  had  b 
been  attributed  to  psychological  rather  than  b 
causes;  but  the  true  cause,  the  speaker  thond 
the  development  of  machinery  and  theindosti 
consequent  upon  her  abundant  supply  of  co 
the  tliirteenth  century,  when  coal  was  first 
tuted  for  wo(k1,  and  even  a  century  later,  its  i 
reganled  as  a  nuisance,  and  actually  forbid 
royal  enactment,  on  account  of  the  smolce  « 
e  vol  veil.  Indeed,  history  told  us  that  in  liST 
Anne,  wife  of  Henry  111.^  left  Xottingham  oaa 
of  the  smoke  caused  by  the  burning  uf  coaL 
middle  of  the  sixteenth  century,  however,  coa 
general  use,  and  a  considerable  quantity  wase: 
to  France.  In  lG2i  Dudley  had  devised  a  : 
whereby  stone  coal  could  be  substituted  for  c\ 
in  the  manufacture  of  iron.  Then  came  gr 
the  introduction  of  st^am-engiiies  in  place  of 
power,  and  iron  rails  instead  of  wooden  ones. 
traiM]K>rtation  of  coal  from  the  mines.  Tb 
1702,  177t>.  1S15,  anil  1820  were  conspicuous 
proved  changes  in  connection  with  steam-locoi 
and  in  the  la^t-named  year  wrought-irou  w; 
stituttMl  for  cast-iron  in  the  manufacture  o 
Fifty  years  ago  Kobert  Stevenson  perfected  th 
motive,  thus  making  the  railroad  the  great  p 
of  traffic  and  travel.  The  lecturer  then  cited 
tics  which  showed  that  the  increase  In  the  p 
of  iron  and  steel  was  proportional  to  the  amc 
coal  produced.  These  were,  he  said,  not  only 
in  the  progress  already  noted,  but  were  its  pro 
causes.  It  was  worthy  of  note,  that  in  thos 
Kn:;lish  towns,  such  as  Manchester,  Ijiverpoot, 
and  Newcastle,  when*,  coal  was  most  largely  ui 
voice  of  the  i>eople  was  most  powerful. 

The  lecturer  then  reviewed  tlie  possibilit 
a<lvanccment  in  the  United  States,  with  its  co 
of  two  hundred  and  fifty  thousand  square  mile 
referred  to  the  almost  unlimiteil  deposits  o 
co]>per,  lea<l,  and  the  precious  metals,  and 
vast  wealth  to  be  tlrawn  from  the  soil  by  a  th 
system  of  agriculture.  Thus  he  argued  tl 
United  States  possessed  all  the  qualiiications 
sary  to  make  it  a  greater  and  happier  counti 
the  world  had  ever  seen.  The  great  danger 
from  thest'  vast  resources  was  tlie  worship 
wealth  thi^y  were  destined  to  produce.  The 
accumnlaticm  of  wealth  by  a  nation  was  undoi 
a  blessing;  but  when  held  by  the  few,  causi 
impoverisliment  of  the  many,  it  could  only 
ganlcd  as  a  cur«ie.  We  might,  however,  hop 
when  the  evils  of  wealth-worship  exceeded  a 
limit,  the  pe>q)Ie  would  again  rise  and  correct 
as  history  teaches  us  they  have  done  in  tb 
Among  the  infiuences  which  tended  to  resti 
effect  of  wealth  on  legislation,  wjis  the  intro< 
of  civil-service  reform.  The  contest  bet  wee] 
and  capital  was  far  from  adjustment;  but  the  e 
was  under  careful  consideration,  and  in  ic 
stances  had  been  practically  wrought  out  toll 
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_iof  atl  ImmiMllar^ty  coiict^riietl,  ami  to  the 
tciion  mid  gtiidMice  of  others.  Tli**  remeily  for 
Xf<*s«ive  love  of  money  wouli)  b«  foiirul  in  iho 
Iptioii  of  other  and  htgtier  objects  of  amliltion. 
pulti  not  be  ex|>HCteil  at  tJiis  stA?e  of  our 
pft  growth,  but  it  woulil  come  with  gi-^iiler 
rity»  Thia  «§«»  he  «aitl»  was  the  sef*(l-limt%  ami 
le  harvest:  nor  could  the  full  com  ap|>eftr  until 
tin?  hilerniiHliftte  stages  of  the  blade  and  car. 
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IPRESENT  Sl/N-SPOT  MAXIMUM. 

72  of  f ho  Mecond  volume  of  Uiis  journal*  i\\ki 
ons  of  the  solar  spots,  made  during  the  pre- 
lac  years  by  Professor  Todd,  now  of  Amherst 
were  rollated,  and  the  inference  drawn  that 
^nt  maxinuim  of  spots  had  already  passed  at 
Idle  of  the  year  18SJ.     The  remarkable  solar 
,occurrhi|;ttl  intervals  throughout  that  year, 
continued  manifestation  of  spot-activity  dur- 
^e  present  year,  have  led  to  renewed  discussion 
It  subject  abroad,  where  >ery  different  views 
lid  by  the  leading  authorities  In  solar  physics. 
S^  oif  Zurich  inclines  to  the  l>elief  that  we  have 
BUie  data  for  determining  accurately  the  epoch 
Hrnum;  much  the  highest  tnonihUj  maximum 
<icciu*red   in   April,  1882,  while  the   relative 
expressing  the  spot-prevalence  for  the  year 
slly  *ieen  to  be  greater  than  that  for  the  year 
Faye  thinks  the  maximum  utidoubtedly 
regnnis  the  spottednesa  during!  188i{  aa  **  just 
ndary  maxima  as  *  might  well  occur  in  the 
of   a  periodic  plienomenon  whtcli    ptatea 
and  without  hesitation  from  a  minimum  to 
(lowing  maximum,  but  which  passes  gently  by 

tof  secondary  oscillations  from  the  maximum 
allowing  minimum,'  as  it  is  well  known  the 
Its  do.'*  Woll  states,  that  in  1S82  there  were 
without  spots,  while  there  were  four  such  in 
'ftcchini  of  Uome  conclude*,  from  the  siK>t^b- 
Ions  of  IHK^i  and  ]SS:i,  that  the  solar  activity  has 
th«  Increase  during  the  latter  year:  **for,  al- 
le  difference  in  the  number  of  spots  is  very 
le  nnmln^r  of  grotips  in  188.1  has  l)een  very 
ter,  and  the  extent  of  the  spots  has  been 
aordinary:  li  ha*  been  double  that  of  1SS2.'* 
^poerer  of  Pots^lam  calls  attenliou  to  a  qne^lion 
iijg  ihc  numher*^,  and  positions  on  the  solar 
"  of  lli«  sjjol*  observed  during  the  past  thirty 
bile  it  has  long  been  recognised  that  tlu' 
most  numerous,  not  at  the  solar  equator,  but 
of  solar  latitude  about  16°  l^  20°,  Spoeref  s 
1  cmphji*ir,es  the  fact,  *'  that,  from  the  time 
tlnlmitm  tmlil  the  next,  the  region  of  greatest 
tqnency  graduaJly  drifts  downward  from  the 
^  to  25°,  to  ilie  Immt^dlale  neighborhood  of  the 
juid  that  al»out  the  time  of  maximttm  its  seat 
17*="  or  180.  As  the  next  minimum  j»eriod 
bed,  t^pols  more  tlian  16®  from  the  equator 
bceomo  rarer  than  spots  of  i^»r»t>  latitude 
is  wore  at  the  time  of  maximum*     Uut 


directly  the  time  of  minimum  is  past,  spots  begin  to 
apjMjaragaln  in  those  higher  Ulitudca  wliere  but  very 
few,  perhaps  not  a  single  one,  had  been  seen  for  sev- 
eral years."  As  justly  remarked  by  the  editor  of 
the  Ohn€rioat€try^  this  law  of  sudden  transfer  of  spot- 
activity  from  one  zone  to  another  is  one  of  the  most 
striking  revelations  of  solar  research,  and  must  be 
accounted  for  by  that  tlieory  of  spot-periodicity  which 
would  be  accepted  as  satisfactory. 

Regarding  the  determination  of  the  present  spot- 
maximum,  tlie  same  writer  observes,  that  the  chief 
difficulty  lies  in  a  variety  of  opinion  regartling  what 
class  of  data  is  to  be  accepted  as  affording  the  true 
index  of  the  state  of  solar  activity.  The  unusual  mag* 
netic  perturbations  have  occurred  in  coincidence  with 
*•  the  appearance  or  rapid  development  of  some  single 
spot  or  group  of  spots  of  abnormal  extent/'  and  not 
at  the  same  time  with  the  existence  of  great  numbers 
of  small  spots.  It  would  appear,  thus,  most  likely 
that  the  total  spot-area,  rather  than  spot-numbers, 
should  be  taken  us  the  true  index. 


GUYOT'S  VIEW  OF  CREATION. 

Creation  ;  or  the  InhVicat  cosmogony  in  the  light  of 
mofiem  acience.  By  AltNULD  Guyot,  LL.l)* 
New  York,  Scribntr's  Sons,  1884.  ItJ-f  U9  p., 
9  pi.     16^. 

The  great  eminence  of  I'mfesaor  Ouyot  in 
several  depfirtnients  of  science  is  a  o;narnnl.y 
that  what  he  writes  is  worthy  of  attention. 
The  singular  sinjplieity  ami  clearness  of  his 
style  make  what  he  writes  interesting.  But, 
more  than  all,  the  earnestness,  the  truth- loving 
sincerity,  nutt  deep  devoutness  of  the  man,  in 
all  he  wrote,  or  said,  or  did,  take  captive  the 
reader,  or  hearer,  or  companion,  and  bear  him 
along  by  the  force  of  sympathy.  There  lias 
been  no  teacher  in  this  country  who  has  in- 
spired hb  classes  witli  deeper  personal  love,  or 
profonnder  reverence.  To  us  who  knew  him 
well,  his  very  presence  was  a  benediction.  It 
is  haitily  necessary  to  say,  therefore,  how 
deeply  and  sincerely  we  sympathize  with  the 
devout  spirit  which  pervades  Ibis  his  latest 
book,  and  the  noble  aim  of  the  author  in  pidi- 
lishing  it.  Surely,  if  we  nitist  have  reconcilia- 
tions of  this  kind  between  the  geological  record 
and  the  Mosaic  costnogony,  this  one  is  the 
noblest  and  the  most  rational  which  we  have 
yet  seen.  If  any  one's  declining  faith  still 
rctpiitt?8  such  tonic ^  we  most  cordially  recotn- 
mend  this  one  ;  but  it  has  long  seemed  to  ua 
that  a  complete  change  of  air  is  the  better, 
indeed  the  only,  remedy.  We  believe  that  the 
lime  is  rapidly  approaching,  if  it  has  not  al- 
ready come,  when  the  whole  subject  mu^t  ho 
looked  upon  from  a  different  and  higher  p>oint 
of  view.     We  have  ourselves,  in  earlier  years. 
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undertaken  to  make  such  schemes  of  recon- 
ciliation, and  that  whidi  wc  finally  and  some- 
what laborioiisl}'  constructed  was  ver}'  similar 
to  that  of  Professor  Guyot.  Hut  latterly  we 
have  thrown  all  such  aside,  as  belittling  a  tran- 
scendenth'  great  and  serious  subject.  But  for 
those  who  think  differently,  wc  give  a  ver}* 
brief  account  of  the  book,  with  some  reflections 
thereon. 

Professor  Guyot's  scheme  differs  from  many 
others  in  the  fact  that  his  first  two  days  are 
whollj'  cosmic,  and  not  terrestrial.  First 
comes,  of  course,  the  creation  of  matter,  its 
chaotic  or  nebulous  condition,  and  the  energiz- 
ing of  it  by  the  brooding  spirit.  This  is  jire- 
paratory.  Then,  as  the  first  day's  work,  is  the 
creation  of  light.  This,  according  to  Guyot, 
was  the  condensation  of  the  nebulous  mass  by 
gravity,  and  the  consequent  development  of 
heat  and  light.  The  second  day's  work  is 
the  creation  of  the  firmament,  or  expanse.  The 
expanse  here  si)oken  of  is  the  interplanetary 
space.  This  day,  therefore,  corresponds  to  the 
formation  and  separation  of  the  planets  (the 
earth  among  the  number)  from  the  still  nebu- 
lous sun.  The  scene  is  now  transferred  to  the 
earth,  and  the  correspondence  is  henceforward 
with  the  geological  record.  The  third  day's 
work  was  the  separation  of  land  and  water  (by 
unequal  contraction  of  the  earth) ,  and  the  crea- 
tion of  plants  ;  at  first,  according  to  our  author, 
only  of  the  lowest  kinds  (protophytes).  This 
corresponds  to  th(?  early  archaean.  Thr  fourth 
day's  work  was  the  placing  in  the  heavens 
of  sun,  moon,  and  stars,  for  marking  of  days 
and  nights,  and  times  and  sea:?ons.  This,  ac- 
cording to  our  author,  was  ihvjlrst  ajipearaiwe 
of  the  heavenly  bodies  hy  the  clearing  of  the 
sky,  heretofore  completely  ol)scured  by  clouds 
of  vapor.  This  was  a  necessary  preparation 
for  animals  and  higher  plants.  It  corresponds 
to  later  archaean.  The  work  of  the  fifth  diiy 
was  the  creation  of  animals  (and  our  author 
thinks  many  higher  plants  also),  monsters  of 
the  deep,  creei^ing  things,  and  fowl  of  the 
air.  This  corresponds  to  the  whole  paleozoic 
and  mesozoic.  The  work  of  the  sixth  day 
was,  first,  the  creation  of  four-footed  beasts 
(mammals),  and  afterwards  of  man.  This 
(corresponds  to  the  cenozoic  or  tertiary,  and 
quaternary.  The  seventh  day  was  rest,  — 
no  creative  work,  no  new  continents,  no  new 
organic  forms.  This  corresponds  to  the  psy- 
chozoic,  or  present.  Throughout,  of  course, 
the  days  are  regarded  as  cosmogonic,  not  solar 
days. 

Such  is  a  vcr}'  brief  sketch  of  the  scheme. 
'I'hose  who  wish  to  understand  it  more  fully. 


and  esiwcially  to  see  the  skilful  way  in  whkfa 
the  details  arc  worked  out,  must  read  the  book. 

A  few  words  now  in  tlic  way  of  reflection 
and  criticism.  Professor  Guyot  draws  spedil 
attention  to  the  fact,  that  the  word  6ew 
('  create  ')  is  used  in  connection  with  only  three 
events;  viz.,  the  creation  of  matter,  of  sen- 
tient life  (animals),  and  of  spirit  (man),  k 
connection  with  other  events,  another  word  is 
used.  lie  makes  much  of  this  in  connection 
with  the  apparent  chasm  which  exists  between 
inorganic  forces  and  life,  and  between  the 
sentient  soul  (ani/iia)  of  animals  and  the  self- 
conscious  spirit  of  man.  Certainly  there  ait 
great  gaps  at  these  points  ;  but  surely  sdence 
would  place  the  second  one,  not  between  plint* 
and  animals,  but  between  plants  and  minenk. 
The  bara^  therefore,  should  come,  not  on  the 
OfLh  day,  but  on  the  third. 

Again  :  Professor  (iu\'ot  nssiimes  that  life 
is  an  immaterial  principle,  not  correlated  with 
the  other  forces  of  nature  as  these  are  with 
each  other,  and  connects  this  with  the  apjar- 
ent  impossibility  of  abiogcnesis,  or  origin  of 
life  by  inorganic  forces ;  and  this,  again,  with 
the  necessity,  as  he  thinks,  of  a  rupture  of  thi' 
continuity  of  nature,  and  of  a  sujx^r natural  in- 
terference at  the  time  of  introduction  of  life  un 
the  surface  of  the  earth.  Now,  as  to  the  first 
l)oint :  we  think  that  nearly  all  scientific  men 
l)elieve  that  life- force  is  derivable,  and  in  firt 
is  always  derived,  from  pln'sieal  and  chemical 
forces,  under  appropriate  conditions.  One  of 
these  necessary  conditions  seems  note  to  be  the 
previous  existence  at  the  very  place  and  time 
of  living  matter.  Abiogenosis  seems  twic  to  l»e 
impossible.  Life  is  a  necessary  condition  of 
derivation  of  life-force,  but  none  the  less  is  it 
derived  from  lower  forces  by  transmutation. 

This  brings  us  to  the  second  point.  Most 
persons,  even  many  scientific  men,  seem  to 
think  that  the  truth  of  the  doctrine  of  evolution 
is  conditioned  on  the  occurrence,  or  at  least 
the  possibility,  now,  in  this  geolo^cal  epoch. 
of  abiogcnesis.  We  do  not  think  so  :  on  th< 
contrary,  we  think  that  the  im[K)ssibility  o 
abiogcnesis  7wir  is  exacth'  what  a  clear  con 
(•option  of  the  law  of  evolution  would  lead  ui 
to  expect.  The  mistake  which  leads  some  t< 
imagine  that  abiogcnesis  is  a  necessary  cor 
ollary  of  evolution  is  of  the  same  kind  as  tha 
which  leads  some  persons  to  imagine  that  evo 
hition  implies  the  capability  of  any  one  of  tin 
lower  animals  to  develop  into  man.  Goldei 
opportunities  in  evolution  occur  but  <moi 
ITirds,  doubtless,  came  from  reptiles ;  bat  tU 
is  not  going  on  now.  Keptiles  came  throori 
amphibians  from  fishes,  but  a  salmon  noAi 
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hope  ever  to  change  into  a  lizard.  One  of  the 
greatest  steps  in  cvolulion  was  ihe  origin  of 
life,  but  it  is  uiireiisouttble  to  suppose  that  the 
eonenrreuoe  of  fftvorable  conditioos  necessary 
for  thta  step  conld  ooeiir  only  once  in  the  his- 
tory of  the  earth.  The  impossibility  of  abio- 
genesis  now  is,  therefore,  no  argument  against 
an  ai>iogenesi8  once  in  the  early  history  of  the 
earth. 

Ag^ain :  the  author,  while  he  admits  that 
evolution  is  not  necessarily  destructive  of  the 
idea  of  a  guiding  intelli»Tence  io  nature,  while 
he  insists  on  the  necessity  of  suijernatiiral  in- 
terfereuee  only  at  the  three  i>oints  mentioned 
above,  thus  implying  that  evolution  may  possi- 
bly take  charge  of  the  process  in  the  interven- 
ing time,  yet  plainly  inclines  strongly  to  the 
supernatural  origin  of  species.  Along  with 
many  other  deeply  religious  minds,  he  seems  to 
shiink  from  the  cordial  recognition  of  the  law 
of  evolution  as  if  it  dispensed  with  the  neces- 
sity of  a  Gofi  in  nature.  But  gurely  this*  is 
no  more  true  of  evolution  thau  of  any  other 
■  Iftw  of  nature.  If  the  law  of  gravitation  did 
'  not  destroy  our  belief  in  a  divine  sustainer  of 
the  cosmos,  why  sihould  the  law  of  evolutiuu 
destroy  our  belief  in  a  divine  Creator?  If  tire 
law  of  gravitnlion  be  nought  else  than  Ibe  di- 
vine method  of  sustentation^  then  is  the  law  of 
evolution  naught  else  than  the  divine  process 
of  creation. 

One  thing  moi'e :  the  present  epoch  is  sup- 

jK>sed  by  the  author  to  differ  fmm  all  previous 

ones   in  tlie  fact  of  rest  from  creative  work. 

We  cannot  allow^  that  this  is  the  decision  of 

science.     The    \evy   possibility   of  a   science 

geology  is  conditioneil  on  Ujc  continuance 

geological  changes,  i.e.,  of  creative  work, 

'  under  our  eyes. 

In  conclusion,  we  must  say,  that,  given  the 
point  of  view,  the  frame  of  mind  of  the  tmthor, 
—  a  frame  of  mind  still  the  most  common 
among  religious  men,  —  the  book  is  undoubted- 
ly deserving  of  much  praise  as  the  very  best 
of  its  kind.  But  we  feel  sure  tliat  the  frame 
of  mind  of  the  religious  world  is  on  the  eve  of 
diange,  and,  with  the  change,  the  *  raison 
dUHre  '  of  the  book  will  no  longer  exist. 


rnroN's  conchology. 

Structural   and    ^ijAttunatic    conchnhff^    (^fc.).       By 

GkoiiciK  W.  TitYox»  Jan.      Vol.  iii.     Pbiladei- 

phitt,  The  author,  1881.     453  p.»  49  pi.     S'^. 

TnK  final  volume  of  Mr.  Try  on 's  work  has 

a|ii)eared,  including  over  four  hundred  and  fifty 

pages  of  text  and  about  fifty  plates.     It  treats 

of  the  pulmonate  gasti^opocls^  the  Scaphopoda 


or  Dentalia,  the  lamdtibrADchs,  and  the  bra* 
chioi>od.s,  and  contains  an  appendix  with  nu- 
merous additions  and  rectifications  and  an 
index  of  genera  comprising  nearly  sixtvfive 
hundred  dififerent  names »  We  have  previously 
referred  to  what  we  consider  the  defects  of  the 
plan  and  of  some  of  the  details  of  the  earlier 
volumes, — defects  which  this  one  shares  to  a 
certain  extent.  Nevertheless,  as  it  is  in  large 
part  a  treatise  on  groups  which  tlie  author  has 
made  the  subject  of  special  study,  he  has  mtide 
it  by  far  the  best  of  the  three,  — a  fact  which  it 
givcss  us  pleasure  to  recognize.  In  spite  of  the 
criticism  which  the  w*ork  as  a  whole  has  seemed 
to  us  to  call  for,  it  is  only  fair  to  the  author  to 
point  out  the  immense  labor  recjuired  to  bring 
together  the  material  condensed  in  the  two 
tlescriptive  volumes,  and  the  service  which  this 
condensation,  in  spite  of  certain  defects,  will 
render  to  workers  in  conchology  and  paleon- 
tology. The  devotion  with  which  the  author 
has  applied  himself  to  the  study  of  molhisks 
for  years,  has  not  been  fruitless :  and  here  and 
there  in  the  text  most  students  will  find  scat- 
tered opinions  and  remarks  which  will  rec- 
ommend themselves  as  sound  and  judicious. 
While  the  character  of  the  illustrations  cannot 
be  said  to  be  satisfactory ^  yet  they  are  in  tnost 
cases  sutRciently  recognizable  to  be  of  service 
to  him  who  knows  what  he  seeks.  If  we  fail  to 
find  in  the  systematic  arrangement  that  grasp 
of  the  subject  which  might  be  wished  for,  and 
that  exposition  of  recently  developed  truths 
one  naturally  seeks  in  the  newest  tiook,  3'ct  we 
recognize  the  benefit  tlie  author  has  conferred 
on  specialists,  at  the  cost  of  an  enormous 
amount  of  drudgery,  by  l>ringing  into  reason- 
able orderliness,  from  innumerable  scattered 
sources,  the  names  and  descriptions  of  thou- 
samls  of  generic  forms.  For  this  the  work  will 
be  welcome  in  manv  libraries. 


STEAM-ENGINE   INDICATOHS. 

The  Tabor  steam-engine  indicator.     By  Georok  H. 
Barkus,  S.B.     Kew  Vork»  1884.    75  p.    24«». 

Tin-;  preface  of  this  little  handbook  states 
that  it  was  prejiared  at  the  ^solicitation  of  the 
Ashcrolt  manufacturing  company,  makers  of 
the  Tabor  indicator,  as  a  lK>ok  of  reference  and 
instruction  to  purchasers  and  others. 

The  subject  of  principal  interest  in  the  lK>ok 
is*  of  course,  that  of  the  construction  and  per- 
formance of  the  Tabor  indicator,  especially  as 
compareil  with  other  indicators  ;  although  there 
is,  besides  tliist  a  variety  of  useful  nmtter* 
tables,  etc* 
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With  regard  to  this  principal  object  of  tlie 
book,  we  must  confess  to  a  little  disappoiut- 
nicnt ;  for,  since  its  author  is  an  acknowledged 
expert  in  steam-engineering,  we  should  natu- 
rally have  expected  him  to  institute  experimen- 
tal comparisons  between  this  instrument  and 
whatever  other  indicator  is  regarde*!  as  the  best 
in  market. 

The  improvcfl  form  of  the  Thomson  indica- 
tor, made  by  the  American  steam-gauge  com- 
pany, we  believe  to  )»e  in  high  favor  with  the 
profession.  Mr.  Barnis  may,  for  aught  we 
know,  have  compared  the  Tabor  indicator  with 
this  or  some  other  good  modern  indicator ;  but 
the  onl}'  comparisons  here  publisiieil  are  with 
ohler  instruments.  The  special  mechanical  ad- 
vantage claimed  for  the  Tabor  indicator  is  the 
greater  lightness  of  its  moving  parts.  The 
pencil-arm  (which  has  the  highest  velocity)  is 
substantially  the  same  in  this  and  other  instni- 
ments,  and  the  reduction  of  weight  is  in  parts 
having  a  less  velocity.  Still  there  is,  we  think, 
substantial  truth  in  the  claim  of  lightness.  It 
would  seem  that  any  of  these  instruments 
might  use  aluminium  to  advantage  to  save 
weight  in  the  moving  parts. 

From  a  curious  little  loop  which  is  found 
just  at  the  beginning  of  the  stroke,  after  the 
admission-valve  is  opened,  and  whic^h  is  not 
seen  in  the  Richards  and  Thomson  cards  taken 
at  the  same  time,  we  suspect  that  possibly  the 
pencil  lags  behind  its  trui*  position  in  other 
parts  of  the  diagram,  as  it  certainly  nuist  in 
some  part  of  the  loop,  and  that  there  are  con- 
secpiently  unknown  distortions  of  the  card. 

While  great  efforts  have  been  put  forth  to 
make  the  parts  carried  by  the  spring  light,  and 
to  give  the  spring  as  much  firmness  as  ]>ossible, 
l)ecause  its  vibrations  show  with  groat  distinct- 
ness uiK)n  the  card,  it  does  not  appear  tiiat 
tMjiial  care  and  ingenuity  liave  been  expended 
to  secure  a  positive  to-an<l-fro  motion  of  th«' 
eard,  which  shall  exactly  correspond  to  the 
stroke  of  the  piston.  Tiie  exactness  of  this 
<*orrespondcnce  is  of  tiie  lirst  importance,  but 
all  errors  of  this  nature  are  so  masked  in  the  in- 
dicator card  as  almost  to  ([q{\  detection.  Since 
tile  typical  steam-enu:ine  of  to-day  runs  at  a 
very  high  speed,  and  tlie  indicator  in  its  present 
form  is  essentially  a  low-speed  instrument,  the 
results  which  it  gives  are,  to  say  the  least,  lia- 
ble to  uncertainti^^s.  For  example  :  at  speeds 
of  six  hundred  to  eight  hundred  revolutions  per 
minute,  the  Tabor  cards  show  vibrations  which 
are  probably  as  large  as  those  in  the  Richards 
and  Thomson  at  three  hundred  or  four  hun- 
<h-ed  revolutions  per  minute ;  and  it  appears 
as  though  no  improvements  could   make  any 


indicator  of  such  a  form  work  well  at  the  higfc- 
est  speeds. 

It  seems  |x>ssible,  however,  that  a  recent  iit 
provement  in  a  new  direction,  made  byProt 
J.  Burkitt  Webb  of  Cornell  university,  mj 
overcome  this  difficulty  ;  *  and,  as  anjimproTt 
ment  in  instruments  of  )>recision  is  of  imper- 
tance  to  science,  we  may  here  briefly*  explain  id 
nature.  Were  a  pin  so  placet!  as  to  block  tJM 
piston  of  the  indicator  just  as  it  reached  iu 
highest  point,  it  is  obvious  that  the  vibratiou 
which  then  usually  api>ear  would  l>e  stopped: 
and,  were  another  pin  so  placed  tliat  the  pi«toi 
could  return  only  a  small  fraction  of  the  whcrfe 
distanc*e  to  the  zero  line,  then  the  i)eDcil  would 
describe  only  that  part  of  the  diagram  belweeo 
two  lines  near  together,  and  parallel  to  the  lOO 
line.  If  during  the  next  stroke  these  stops  be 
movcil  one  step  nearer  the  zero  line,  the  pend 
will  then  describe  another  part  of  the  diagnun: 
and  the  process  may  go  on  until  the  diagram  is 
completed.  Since  vibration  is  completely  (k^ 
stroyed  b}'  this  <ievice,  Professor  Webb  is  en- 
abled to  use  long  and  flexible  springs,  instead 
of  the  short,  thick  ones  now  in  vogue,  and  « 
discard  the  parallel  motion  entirely. 


RECENT  WOUKS  ON  THE  MICRO- 
CHEMISTRY  OF  PLANTS. 

Vegetable  histology.  By  D.  P.  Pen  hallow.  Ba- 
ton, Casttino,  i«82.     40  p.     8°. 

Botanical  micro- chemistry :  an  introduction  tn  the  *hti) 
of  vegetable  histology.  By  ^'.  A.  Poulses. 
Translated  with  the  assistance  of  the  auUior. 
and  considerably  enlarged,  by  William  Tar 
LEASE.     Boston,  Cassino,  1884.      118  p.     8°. 

mifsbuch  zur  ausfuhrung  mihroskopischer  untersvd 
ungen  im  bolaui^chen  luboratorium.  Von  Wilheli 
Bkhrens.  Braunschweig,  Schwetschke^  1SS3 
3D8  p.,  127  figs.     8°. 

A  TKANSLATioN  of  Sclificht's  little  treati* 
on  the  microscope  as  applied  to  vcgetaW 
physiology,  now  out  of  date  and  out  of  print 
lias  long  been  the  only  handy  book  iu  English 
available  to  our  students  of  histology  who  ar 
unfamiliar  witli  French  and  German.  To  b 
sure,  all  the  l)etter  works  on  luieroscopic  ma 
nipulation  devote  a  few  well-considered  page 
to  directions  for  the  manipulation  of  vegetabl 
sections  and  to  the  principal  reagents.  But 
convenient  si)ecial  work  has  long  been  felt  t 
be  a  desideratum,  especially  in  this  countn 
where  the  exchange  of  microscopic  speeimeiK 
and  the  interchange  of  hints  by  systematize 
correspondence,  have  never  received    the  fii 

1  See  figure  and  brief  description  in  the   7>viii«.  Jkmm 
meih.  ftifj.,  1833,  reprinted  in  Cotton,  U)t>ol,  and  imm^  ¥^b»f 
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development  whicb  ihe  utility  of  tbe  exchange 
system  warrants.  Partly  to  meet  this  waut  of 
a  handy  guide  for  his  own  students,  l*rofessor 
Penhallow,  novy  of  MelJill  colk'ge.  Montreal, 
prepared  a  work  under  tbu  somowhat  mislead- 
ing title,  '  Vegetable  histolog)  /  Thi^  little 
treatise  deals  only  indirectly  with  histology. 
It8  real  design  is  to  furnisli  a  student,  whether 
working  alone  or  under  guidance,  with  aug- 
gestlons  as  to  the  use  of  the  principal  media 
in  which  to  examine  objects,  tbe  reagents  for 
delecting  the  more  common  contents  of  cells 
and  for  recognizing  the  chief  modifications 
which  the  cell-wall  undergoes.  In  this  it  suc- 
ceeds* The  directions  aj-c  clear,  and  sultlcierit- 
ly  full  to  satisfy  any  beginner. 

To  meet  the  same  demand  among  students  in 
his  own  conntrj',  Poulsen  of  Denmark  has  pub- 
lished a  handbook,  which  has  been  received  with 
marked  favor.  The  translations  into  (ienimu 
and  French  are  widely  knuwn  as  useful  laliur- 
ntory  guides.  The  recent  translation  into 
English,  by  Professor  Trelease,  has  been  neat- 
ly and  carefully  done,  and  eml>odies  various 
suggestions  by  the  translator*  most  of  which 
are  improvements.  TLie  work  treats  first  of 
the  reagents,  their  preparation,  impurities, 
and  employment.  To  this  i>art  is  added  a 
usefid  chapter  on  the  media  for  mounting,  and 
the  safest  cements.  The  directions  for  using 
the  newer  staining- agents  are  not  always  so 
explicit  as  to  leave  no  room  for  further  ques- 
tions on  the  part  of  the  student  who  is  working 
by  himself,  but  they  are  full  enough  to  indicate 
the  wide  applicability  of  this  group  of  chenii- 
cals,  It  is  interesting  to  note  how  important 
a  part  stnining-processes  —  which,  within  the 
memory  of  some  of  us,  were  wholly  relegated 
to  amateurs  who  desired  to  make  pretty  s[)eci- 
mens  for  the  sake  of  exhibiting  their  skill  in 
matn|»ulaUon  —  now  play  in  the  most  recondite 
researches  as  to  ttje  behavior  of  the  nucleus. 
And  the  growth  of  the  cell-wall.  It  is  doubt- 
Ail  whether  these  methods  are  not  capable  of 
much  wider  development. 

Part  second  of  Poulsen's  book  is  devoted  to 
tlie  examination  of  vegetable  substances.    The 


author  has  included  in  his  work  upon  this, 
some  substances  which  might  as  well  have 
been  left  out  as  some  which  do  not  ^nd  a 
place ;  Imt,  as  will  be  seen  liy  a  glance  at  the 
comprehensive  treatises  of  Ebermeyer  and  of 
Husemann  and  Ililger,  the  task  of  selection  is 
not  an  easy  one.  Professor  Tre lease  has 
placed  Amencuu  teachers  under  obligations  by 
the  excellent  translation  which  he  has  given 
them. 

With  a  much  wider  scope,  but  covering 
within  its  range  the  materials  made  use  of 
both  by  Pen  hallow  and  by  Poulsen,  Behrena's 
work  upon  tiie  microscope  and  its  use  in 
laboratories  of  veget^ible  physiology t  is  a  wel- 
come addition  to  botanical  literature.  It  is 
rather  fussy  in  some  of  its  part icuhiri ties,  hut 
even  this  extreme  of  minuteness  will  be  usefbl 
to  many  people  into  whose  hands  it  is  likely  to 
falL  The  rutive  honesty  of  the  author  is  well 
shown  in  some  of  the  striking  cuts:  for  in- 
stance, a  cou[jle  of  finished  slides  are  deline- 
ated with  cover-glass  and  cement  and  labels 
all  in  place;  but  the  cement,  instead  of  being 
laid  on  as  evenly  as  an  engraver  would  natu- 
rally depict  it,  has  been  represented  with  a 
charming  and  comforting  irregularity  which 
will  be  sure  to  be  followed.  In  this  work 
Behrens  has  given  exhaustive  details  as  to  the 
selection  and  employment  of  all  the  a[)iiliaui*es 
required  in  the  histological  lab<.iratory,  and 
has,  for  the  most  part,  ex|iressed  his  critical 
views  with  clearness  and  decision.  The  ref- 
erences to  the  literature  of  the  subject  are 
very  coitions.  It  is  to  be  earnestly  ho|>ed  that 
the  announcement  is  true  that  the  t)ook  is 
soon  to  be  translated  into  English  by  a  com- 
petent person,  who  has  evinced  much  entluisi^ 
asm  in  microscopical  nnitters.  In  such  a 
translation  it  might  be  well  to  incorporate  u 
part  of  the  material  which  was  intrusted  U* 
the  more  ephemeral  microscopical  journals, 
acid  which,  useful  at  the  time,  is  in  danger  nf 
being  lost.  And  such  a  translation  would, 
doubtless,  give  less  prominence  to  a  few  of  the 
excerpts  which  Behrens  himself  has  made  from 
such  journals. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVHBNMENT    OROANIZATIONS. 

Work   in    IFrie    Flrf/rfnia*  —  The   wisdom  of   the 
[govenimcnt  In  lending  1t»  aid  to  the  dereIoi> 
ihs  wealth  and  natanl  resources  of  the 


country  is  nowhere,  perhaps,  better  illustrated  than 
tn  the  work  being  carried  on  by  the  survey  in  thai 
portion  of  the  Alleghany  coal- Held  that  lies  l^etwoen 
the  Great  Kanawlia  and  Chuttamwlm  (or  Dig  Saidy^ 
HI  vers  In  West  Virginia.  Topographical  work  in  tljis 
section  has  been  in  charge  of  Mr.  W,  A,  Shumway, 
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iiilon  occupy  the  lowest  place  geogni|>Ulcally. 
neral  plane  of  the  counlry  is  determmed  by  the 
urface  of  the  conglomerate  series,  which  con- 
rise  from  the  vvest»  untilf  in  the  mountains 
mentioned,  it  attains  an  elevation  ranging 
thirty-two  hundred  and  thirty-five  hundred 
be  Raleigh  pluleau-region  owes  its  existence 
fesence  of  tli©  conglomerate  series. 
pmparati^ety  incoherent  strata  of  liie  carhon- 
i)ove  the  conglomerate  sandstones  were  quick- 
i  away.  When  the  up|ier  surface  of  the  hard 
rates  waii  reached ,  the  degradation  of  the 
In  a  measure  ceased,  and  the  raecbanJcal 
the  streams  was  concentrated  in  deepening 
ling  their  channels.  This  has  produced  th«» 
e  features  so  characteristic  of  the  New-Rirer 

leral  wear  in  most  ca^es  was  necessarily 
The  marshes  of  Coal  Kiver  fornix  however,  a 
exception  to  the  general  topographical  fea- 
V  in  this  Qi\S6  theerosioMf  acting  laterally,  has 
d  in  a  deep  and  rather  broa*!  valley.  The  con- 
ate  series,  with  Its  slope  to  the  north-west, 
U)eneath  the  lower  coal-mensures  near  the 
{pure  of  Gauley  River,  which,  in  turn,  sink 
h  the  water-level  a  short  distance  west  of 
itown.  The  lower  barrens,  which  overlie 
ttll  farther  west,  |>ass  beneaUi  tlio  upper  coaU 

CiflApi-like  features  of  the  valleys  are  gradually 
'^i  j|o  westward  from  the  Kanawha  Falls ;  and 
Ncome  lower  and  lower,  until,  when  the 
ached,  ihey  do  not  rise  more  than  two  hun- 
above  the  river. 
Ihe  exception  of  the  gradual  difference  in  ele- 
e  to  the  general  rise  in  the  country  from  the 
ward,  the  surrounding  knohs  appeiir  on  one 
mme  level,  and  offer  the  most  indisputable 
of  the  plateau  nature  of  the  entire  country; 
Hiniains  being  simply  tlie  uneroded  remnants 
her  strata,  resting  on  the  basal  plane  of  the 
merate  aeries. 

this  character  of  the  country,  in  which  there 
aallent  points  well  located  for  suitable  sta- 


tions for  instrumental  work,  that  returds  topographi- 
cal work,  and  renders  impracticable  the  application 
of  methods  that  are  elsewhere  best  adapted  to  effect 
the  most  econonjic  and  accurate  results. 

The  primary  triangulation  extending  over  this 
section  connects  at  the  north  and  south  with  the 
triangulation  work  of  the  U.  S.  coast  and  geodetic 
survey,  while  the  lines  of  the  secondary  work  estab- 
lish geographical  positions  throughout  the  entire  area 
included  l>etween  the  Kanawha  and  Chattarawha 
Rivers.  With  these  numerous  geodetlcally  deter- 
mined  positions,  it  was  found  possible,  by  judicious 
adjustment,  to  utilize  a  large  amount  of  existing  ma- 
terial, sufficiently  accurate  in  point  of  drainage  detail, 
but  heretofore  valueless  as  a  means  of  absolute  loca* 
tion. 

The  completed  map,  as  prepared  for  publication, 
will  be  upon  a  scale  of  1 :  250,000,  or  approximately 
four  miles  to  one  inch,  in  approximate  contour  lines 
having  a  vertical  interval  of  two  hundred  feet.  When 
draughted,  and  matle  continuous  with  the  government 
surveys  extending  throughout  the  whole  southern 
Appaiacliian  region,  it  will  serve  as  a  basis  for  subse- 
quent geologic  investigation  in  the  field. 

The  tjeld  of  work  included  in  these  surveys  has  long 
since  been  recognized  as  a  most  important  one;  and 
nowhere  more  than  in  the  coal-measures  of  West  Vir- 
ginia is  there  a  greater  need  for  most  concise  and 
accurate  geological  and  geographical  knowledge,  for 
nowhere  can  bo  found  clrcumstancfs  so  favorable  for 
the  advantageous  employment  of  capita!. 

&eologica.l  anrvey  of  Oaaads. 

NeW'Brun»'Mck  dtcMrirm.  —  Work  in  this  province 
will  be  resumed  in  May,  umler  the  direction  of  Prof. 
L.  W.  Bailey,  and  will  be  carried  on  in  portions  of 
Carieton  and  Victoria  counties  with  a  view  to  the 
preparation  of  an  additional  sheet  of  the  general 
geological  map  of  the  province,  of  which  about  eight 
sheets  have  been  already  issued.  A  series  of  obser- 
vations on  the  superficial  geology  will  he  simulta- 
neously but  independently  undertaken  by  Mr.  R, 
Chalmers. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Boftdoi  sooltty  of  Balnnl  Idftoty* 

'7, — ^ifr  F,  W,  Putnam  spoke  of  an  Intere^t- 

d  by  Dr.  C.  C,  Abbott,  who  has  made  such  im- 

di*covcries  in   the  Trenton  gravels  of   the 

I* river  valley,  and  who  was  the  first  to  prove 

I  exi»te«l  on  the  eastern  coast  of  America  at 

a  largi*  part  of  the  country  was  covered 

,  or  during  the  glacial  period.     Tlie  recent 

was  that  of  a  portion  of  the  right  side  of  a 

llinderiaw,  which  whs  ft»und  sixteen  feet  be- 

I  surface,  in  the  gravid  at  the  mi  I  road  cut  near 

Bton  (New  Jersey)  depot.     In  this  same  <le- 

^d  a  few  fcot  above  the  Jaw,  Dr.  Abbott  had 


previously  found  a  human  tooth,  and  many  stone  im- 
plements of  a  rude  type.  The  fragment  of  human  jaw 
w'^  eihlbitetl,  and  h  shown  to  be  worn  and  ground  in 
the  same  way  as  the  iiebbles  above  and  about  it.  Mr. 
Putnam  was  on  the  spot  a  few  days  after  the  jaw  had 
t>een  discovered  (on  April  IS)  by  Dr.  Abbott,  and 
identified  the  gravel  and  sand  matrix  in  which  the 
jaw  is  enclosed,  with  the  material  in  place.  Near 
and  in  the  gravel  above  this  jaw  was  found,  a  few 
years  since,  the  tusk  of  a  m.istodon. 

AntiLTOpologioal  society,  WftshlDgton, 
May  €,  —  Mr.  O.  Dorsey  gave  a  classification  of  the 
Siouan  trities,  including  tlio  Siottx  proper,  Assine- 
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boiri,  Ponkii,  Omaha,  Osagcn,  Kansas,  Kwapas, 
lowas,  Oto8,  Missouris.  Wiiiiu*baKos,  Maiidans,  Min- 
iiotaroo*.  Crows,  ami  TiiU*l.s.  Tin*  j^eiifral  iiiiprcs- 
pioii  S(MMiiR  to  have  b<ien,  that  this  stock  move*! 
from  the  iiortli-west.  Mr.  Dorsoy  t<>t>k  an  opposing; 
view,  and  traced  the  trit>e8  from  tlie  south-cast,  up 
the  streams,  and  from  the  re<;ion  of  tlie  lakes  west- 
ward.   IM'rsident  (ralhiudet  said  that  there  were 

in  existence  in  £uroi>e  several  societies  whose  ob- 
ject is  to  discuss  the  subject  of  international  rela- 
tions. The  speaker  took  thf  ;^n>und  that  the  i)roi>er 
basis  of  these  relations  should  l>e  ethical  rather  than 
legal.  The  law  t«rm  for  jun  fimtium  was  objected  to, 
and  the  phrase,  *  international  rights,'  or '  internation- 
al ethics,*  suggesteil.  While  nations  would  not  listen 
to  absolute  commands  of  law,  they  have  ever  shown 
some  willingness  to  listen  to  ethical  arguments,  on 
the  justification  of  their  foulest  act^,  by  appealing  to 
the  verdict  of  humanity  as  to  the  justice  of  tlieir 
cause.  If  publicists  should  insist  that  no  acts  of  na- 
tions should  be  justified  that  are  not  right  between 
individuals,  the  subjtTt  of  internationai  law  would 
be  settled  on  a  firm  basis,  and  Mirabeau's  word*i.  *  Le 
droit  est  le  souvcrain  du  monde.*  would  become  a 
fact.  The  paper  was  discussed  by  Major  Powill,  who 
took  issue  with  the  speaker  on  some  of  his  means, 
agreeing  with  him  in  the  desirability  of  the  end  to  be 
attained. 

Engineen*  clab,  Philadelphia. 

May  5. — Mr.  S.  X.  Stewart  exhibited  a  muihl  of 
his  river  or  current  motor.  Paddles  ar«'  jdaeed  upon 
cranks,  and  maintained  in  a  vertical  position,  by  loii^. 
floating  vanes  or  tails.  The  crank**  are  phuMMJ  upoii 
posts,  rafts,  or  boats  in  the  stream,  and  journal leil  at 
the  water-line,  thus  keeping  one-half  of  the  jKiddlc- 
surface  in  action,  while  the  common  floating-wherl, 
or  current-wheel,  only  kc<'ps  one-tenth  of  its  sur- 
face in  aetion.     In  Mr.  Stewart's  motor,  a  ten-fool 

arm  carries  a  i»ad<Ile  ti-n  iVeL  h\\i\\. Mr.  Tlmni- 

as  M.  Cleeniann  read  a  paper  on  an  ironomieal 
form  of  bridg«*-truss.  In  outline,  it  re.srnibli*s 
Whipple's  arch-truss,  invert etl  so  as  to  bring  the 
curved  porti<»n  in  tension,  but  diffrrini;  from  it  in 
having  the  i:hord  niatle  to  resist  tension,  and  being 
ancbdP'd  to  the  abutments.  In  this  way.  tln^  only 
parts  of  the  bridge*  in  compression  ;ire  the  vertical 
po>ts,  and  the  rxtra  material  required  t(»  stiiTen 
the  nppcrr  eb<»nl  in  an  ordinary  bridge  is  savi-d.  To 
illustrate  the  correct ness  i»f  bis  con(.'luslf»ns.  Mr. 
Clerniann  had  a  small  mo<lcl  ni.ule  <»f  i>ink  wrapping- 
twine,  that  broke  with  live  and  a  half  pounds,  and 
with  posts  made  of  wooilen  knitting-n*M.'dles.  This 
model,  by  calculation,  ought  to  have  borne  about 
eleven  pounds.  After  loading  it  with  a  pound  weight 
at  ea<.-h  of  the  seven  panel  points,  and  letting  it  re- 
main for  a  little  time  for  th*^  inspection  of  the  mem- 
bers, he  added,  first,  two  more  j)0unds  at  the  eentre, 
and  afterwards  two  p<»unds  more.  With  this  rleven 
pounds,  the  model  hesitated  a  moment,  and  tln-n 
broke  at  each  abutment,  nicely  illustrating  tli(.>  au- 
thor's conclusions,  lie  likewise  gave  the  saving  of 
material  in  such  a  bridge  over  a  i*ratt  truss,  of  live 


hundred  and  sist«>cii  feet  spAii,  Mid  poini«i! 
advantages  for  niilitury  purposes,  wbeiv  (k 
transportation  is  a  prime  object,  and  abriihf 
entirely  of  vo\yM  is  especially  vafuableonihSa 
—  The  secret ar>-  exhibited  U*t  Mr.  J.  II.  II; 
neat  toiNigraphical  model  of  llie  Jones  inuK^ 
in  Bt'rks  county,  Pcnii.,  and  briefly  expUii 
methiMl  by  which  8ueh  iiio<lels  are  coD>tnict« 

NnmianiAtic  and  antiqnarisn  sodetji  PhilaMfk 

May,  /.—Mr.  E.  F.  Iiu  Tliiim  t>£  Demer 
MMited  valuabb'  works  by  himself,  rclatlre 
ethnology,  geography,  and  fauna  and  flora.  o4 

(iuiana. A  letter  was  read   frorn  Rev. 

Sota,  mayor  of  San  Sebastian,  Concordii. 
Sinaloa,  Mexico,  in  reference  to  his  late  disc 
the  key  to  the  Mexican  hieratic  writing,  >tat 
he  was  preparing  a  work  setting  forth  his  ri 

the  exact  nature  of  his  «liscovery.  Ur.  C 

bott  of  Trenton  rend  a  paper  on  the  existent 
early  race  in  the  valley  of  the  Delaware,  who 
were  found  by  him  in  the  Trenton  gravels, 
verted  to  a  fragment  of  a  human  skull  bein 
there  by  him  on  April  18,  18S4,  in  connection 
palaeirystic  implements.  At  tlie  cunclusioi 
address,  he  presented  the  society  with  aqm 
these  hithert(»  debatable  implements,  whv 
plainly  productions  of  the  hand  of  man. 

Academy  of  natoral  sdencesi  PhiladelphiL 
-•i;>r//  jlV.  —  Dr.  Joseph  Licidy  directed  atte 
some  fossils,  part  of  a  collection  recently  ref 
him  by  the  Smithsonian  Institution  f ur  exAoa 
They  consist,  for  the  most  part,  of  remains 
terrestrial  mammals.  esi>ecially  related  toforn 
now  live  in  the  intertropical  portions  of  theol 
Obtained  in  Florida,  they  are  of  .idditionsl 
as  evidences  of  the  existeiie<\  in  this  regit 
formation  of  tertiary  age  not  previously  knov 
:uTi»mpanying  letter  from  Dr.  J.  C.  Neal  of 
Fia.,  slates  that  the  fossils  were  discovered  i 
of  elay  occupying  a  ridge  in  the  pine-forest 
oceuned  over  an  irregular  area  of  a  hund 
long  by  thirty  feet  wide,  and  were  dug  from 
tli'ptbs  of  seven  feet  to  the  bed-rock,  the  cl 
of  wliiih  is  not  stated.  The  fossils,  consi 
bonrs  and  a  few  tt'eih,  are  mostly  in  fr.-icme 
exhibit  no  appearance  «)f  being  water-w 
abraded  by  friction  among  gravel.  The  cc 
embraces  the  remains  of  a  young  mavtiHlon, 
ingof  bone  fragments  and  detached  epiphvs 
a  vertebra  of  a  teleosi  fish  embedded  in  the 
herent  to  the  under  sinface  <»f  the  head  of  a 
the  remains  of  several  intlividuais  of  a  sp 
rhinoceros  rather  smaller  than,  although  quii 
bust  as,  the  Indian  form;  small  fragments 
maxillae  of  a  tapir;  the  remains  of  a  llama  as 
the  camel;  a  calcaneum  of  a  ruminant,  not< 
long  iis  that  of  the  Iri^h  elk,  but  of  more  robi 
portions;  the  vertebral  centrum  of  a  small  cr 
and  the  rcnniins  of  several  other  uiidetermti 
mals.     The  fragments  were  not  tuf&cieut|j 
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permU  of  their  li«Lng  placed  sp«ciHcaUy, 
uttoD  n^prescnted  belonfss  to  Ihe  pliocene 
Eiiocene^  although  its  exact  position  Is  sotue- 
moertalii.  The  tapir  had  heen  found  in  several 
aiid  the  mutodan  woa,  of  course^  widely  dis» 
Ml;  but  ueither  the  rhlno^seros  uof  the  camul- 
maiuB  represented  iii  Che  collection  had  before 
Duud  east  of  the  Mitsiasippl.  Profesior  HeU- 
igai'dcd  the-  discovery  of  importance  as  lending 
1  tupport  to  Profcsw>r  Hilgard'a  views  reganl- 
I  formor  dtBtributtoii  of  laud  in  the  region  of 
ulf  of  Mexico,  and  the  probable  connection 
>rlda  with  Mexico.  Similar  fossils  h^id,  he 
kdp  been  found  m  the  Mexican  plains.  The 
ck  near  Archer,  Fla.»  belonjt^  to  the  oligocen*' 

ion,  ^ Mn  Joseph  Willcox  announcc-'d  that 

1  again  found  in  Florida,  specimens  of  Num- 

rinilcoju  HelL,  which  had  been  reganlcd  asof 
Interest  when  collected  by  hiiu  a  year  Ju;o. 
lampk's  now  submitted  for  inspection  had 
btaincd  about  fifteen  mih^s  north-east  of  the 
\\  locality  on  Cheifihowt&kn  lUvrr,  and  about  a 
nX   and  llfiy  feet   above  the  sea*     Professor 

tcofumentcd  o«  tlie  ImportAnce  of  the  dis- 
Ihe  more  elevate<l  region  ju8t  reported  as 
g  where  the  nmnuiuVtrie  formation  could 
ly  he  §eeM.  The  other  ppeiintens  were  colJecteil 
>re  than  two  f<?et  above  ti<le-water,  and  were 
ijBrcforc,  absolutely  indicative  of  the  position 
ikrent  r<K'k.  From  association  with  the  Or- 
Jwe  can  state  that  the  beds  belong  to  the  upper 
The  ijenera  Niimraulina,  Orbitoides, 
Quinqueloculina,  TrilocuHna,  ami 
[lloculina,  together  with  Spirorbulina,  were 
*nled  in  the  mas*es  of  rock  received  from 
illcox.  The  remains  of  fresh-water  motlusks 
ssociatdd  with  tbom,  specimens  of  microscopic 
na  having  been  determined.  This  association 
di-water  with  marine  organism**  might  in- 
the  former  emptying  of  a  river  into  the  »ea» 
presence  of  fresh-\\  att^r  swamps  in  ancient 
m  The  elovation  of  the  locality  whence  tlie 
Mre  obtained  need  not  be  regarded  an  com- 
wli  tiie  problem;  for  It  must  be  remcMiil>ered 
lis  in  no  way  represents  the  original  height  of 
Mions. 

PhiJoaoplUMi  ioei«tji  Wtibia^Wn. 

,  —Dr.  J.  45.  Billings  »i»c»ke  of  th^  unccr- 

Deasurements  of  cranial  capacity.    The  best 

IrHhont  the  division  of  the  »kull,  are  obtained 

nf  shot,  which  is  poured  Iu»  and  after- 

^aaured  ;   bill   even   thcst*   are  poor.      The 

erver  does  not  obtain  closely  approximate 

om   successive  measurements  of  the  same 

i  diffi^rent  obnervers  obtain  widely  different 

[lla   then   exiilbited   a  series  of  comp<:>8ile 

phs  of  hktilh,  each  photograph  being  derived 

ries  of  nduU  male  skidls  of  one  race.    In  the 

of  each   negative,  the  plate  was  exposetl 

lively  to  from  neven  to  eighteen  skulls. 

Jrowii  Goode  Hfioke  on  fisheries  exhihiilona, 
I  especially  the  iuti^niatlonal  exhibitions  at 


Berllu  {im))  and  London  (1883). Mr.  M.  H.  Doo- 

httle  b^an  a  commuuicatioDf  which  was  completed 
at  Che  following  meeting. 

April  I£.  —  Mr.  M.  H.  Doolittle  completed  his  com- 
munication on  music  and  the  chemieal  element!. 
The  mathematical  theory  of  music  requires  tlic  satis- 
faction of  the  equation  2'  —  3''  nearly,  in  which »  for 
equal  temperament,  jc  =  the  number  of  equal  inter- 
vals In  the  octave,  and  y  =  the  number  of  these  in- 
tervals that  conespoml  to  a  nearly  perfect  fifUi;  and, 
for  untempered  music,  «  =  the  nuntber  of  approxi* 
matcly  equal  intervals  in  the  octave,  and  y  -  the 
number  corresponding  to  a  perfect  fifth,     Tbis  equa- 

X  I  OS  dl 

tiou  gi\es  ^  =  J- 2  "«^'y»  -  lfrf8!i  nearly;  and,  by 
the  method  of  continued  fractions,  we  obtain  the 
succession  of  approximations,  if,  iV»  H*  i.U  *^tc»  For 
scales  appropriate  to  major  thirds,  but  dlsreganllng 
fifths,  we  nuvy  «nbstitute  'i  for  ^  tu  the  above  equa- 
tions, and  obtain  the  approximations,  J,  t'^f  ti],  etc 
For  the  chortl  having  the  vibration  ratio  7:4  we  may 
obtain  hi  like  manner  the  approximations,  U  ?i\i  *^C. 
The  fraction  ,'y,  belonging  to  tlie  first  series,  is  the 
base  of  the  cluMimatic  scidc,  and,  less  directly,  of  the 
diatonic.  The  fnictitMis  ^!  and  U  of  the  first  and  third 
series,  probably  represent  all  the  five-toned  scales  of 
primitive  music.  iVntatonie,  chromatic,  and  dia- 
tntiic  scales  have  thus  a  matlienuitical  basis,  and  are 
iu  a  proper  sense  natural.  Tliere  is  reason  to  believe 
that  simple  mathematical  principles  underlie  the 
phenomena  of  chemistry,  and  that  the  quantitative 
n^lalions  of  the  elements  arc  expressible  in  the  derlva* 
lives  of  small  prime  numbers.  There  is,  therefore, 
no  a  priori  absurdity  in  looking  for  a  correspondence 
of  niuBicaJ  and  chemical  ratios.  If  the  keys  of  a  piano 
l>e  arranged  with  seven  consecutive  keys  in  a  line, 
the  next  seven  in  the  next  line,  and  so  on,  the  col- 
imins  give  successions  of  musical  fifths.  It  has  been 
shown,  that  when  tlie  chemical  elements  are  arranged 
in  the  order  of  tlieir  atomic  weights,  in  lines  of  seven, 
the  columns  contain  elements  remarkably  similar  to 
each  other.  If  the  piano-keys  be  arranged  In  lines 
of  twelve,  the  columns  give  octaves;  but  nothing  is 
developed  from  a  similar  arrangement  of  the  chemi- 
cal elements.  The  general  conclusioji  was  reached, 
that  there  is  no  deep  significance  iu  the  colneidence 
of  the  number  seven  In  the  diatonic  scale  and  in  the 

chemical  groups.  ^ Mr.  Henry  Farquhar  then  ni- 

viewed  the  theoretical  discussion  in  Professor  Talt's 
article  on  mechanics,  in  the  Encyclopaedhi  liritan- 
nica,  dissenting  from  several  of  his  positions. 


NOTES  AND   NEWS. 

Tub  *  circulars*  of  Johns  Hopkins  university  now 
apt>ear  so  freqoeiitly,  and  with  such  varied  and  valu- 
able contents,  tliat  tlie>  may  already  be  looked  upon 
as  among  the  most  important  contributions  to  learn- 
ing in  our  country.  Tlii*i  is  the  more  remarkable  as 
no  less  than  five  Important  serial  publications  aos 
lusucd  under  the  auspii^es  of  the  university,  and  in 
tariEO  measure  are  devoleil  to  contributions  from  it* 
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iiioiiibniN.  Baltiinon)  h;iA  thii8  takr^ii  its  (ihirr  hs  one 
of  thtr  leailiug  cciitri's  (»f  sciviiec  ami  IiMniiii;:  in  <»iir 
country,  and  bids  fair  srK>n  Id  outstrip  nldcr  cciitn^s 
in  tlit5  renown  whic)i  must  ft»ilow.  The  rin^ular  for 
April  follows  lianl  after  that  of  Man'h;  and  wi>  no- 
tiire  in  it  annmlN*rof  inton'Stini;  facts,  with  a)>str.i('ts 
I  if  vahiablc  pajHTS  which  «ivc  an  in>i,i:ht  into  the 
intellectual  dcli;;hts  and  activitii-s  snrroundinir  tlie 
younj;  university.  Dr.  Bn>oks  i:iv«'s  an  outline  of 
the  work  of  the  Chesap«?ake  zo4>lf>t;ieJiI  laburatory, 
from  its  beicinninc;  six  years  ai;«>,  dwellint;  especially 
HiNju  it!)  service  in  studyin;:;;  thi*  propa;;atinn  of  the 
nvster.  The  jcrture  <»f  Dr.  Martin  on  nio<lcrn  physi- 
olM«;ical  laboratories,  and  tin*  account  of  tliat  lately 
constructed  fnr  ihi;  univi-rsiiy.  an-  n'printfd  from 
Sciencp.  llevi«?ws  or  analyses  of  buoks  publi**hcd  by 
thir  ofli<'ers  i»f  llie  university,  and  ab>tracis  of  papers 
in  philoloi^y.  history,  mathi.'niatic^,  and  other  branches 
of  science,  fill  up  a  largi-  part  of  the  nunibrr.  We  ob- 
serve that  an  attempt  is  to  bi-  made  to  construct  a 
map  of  the  n?i;ion  about  Ballinnn'r.  im-Iudins:  about 
six  hundred  square  miles,  tm  the  scale  «»f  two  inches 
to  a  mile,  based  mainly  on  work  ain-ady  elYecled  by 
the  U.  S.  coast-survey. 

—  After  the  U.  S.  tish-commission  steamer  Alba- 
tross left  Aspinwall,  April  'J,  a  lim'  of  soundinsjs  wa< 
started  for  Old  Providence  Island,  about  l*.VJ  miles 
tlistant.  Ca^ls  were  made  at  intervals  of  from  ten 
to  Iwenty-five  miles.  Starting  with  TOT  fath<ims.  IT 
miles  from  Asjiinwall,  the  wat«T  shoaled  to  (ill 
fathoms  at  2T  nnlcF,  reachetl  the  maximum,  1,IK» 
fathoms,  TT  miles  from  port,  and  thm  shoaled  ;j;rad- 
ually  to  3:)9  fathoms  close  to  llu-  reef  off  Old  Provi- 
«lence. 

On  leaving  Catalina  harbi»r.  on  Old  Providence 
Island,  April  !•,  the  All»atn.»ss  1  lid  a  cour«'  for  a 
»loul»tful  bank  Iny' di<*iant.  in  latilud*-  14=  .'>:J' north, 
longitudr  sn^  -jo'  west,  soumlin;:  at  intervals  of 
about  eleven  miji's.  Tin*  water  incn-a^*-*]  ur.idually 
in  ilepth  to  1,151  fatli'mjs  on  tin-  reported  bank, 
whrre  it  was  supposi-d  to  break  al  tinirs.  The  >\Hn 
was  carefully  located  by  a-^tronomical  nh-crvalions. 
After  crossini;  a  bank  lying  beiw»'»M»  Tbimib'rs  knoll 
and  I'osalirul  bank,  a  cf)ur>e  wa-  laid  north-west  for 
a  vigia  inarktM]  on  bydrographic-oflicc  chart  No.  :){)[ 
in  latitude  IS'"-'; JO' north,  lon;:itude  S;) '  1<J'  west.  Th«' 
«lepth  grailnally  decrea-ed  to  irjo  fathom^,  T5  miles 
from  Thiinilers  knoll,  then  suddenly  increa<Jed  to  :l.l(jy 
fathoms  al  lOo  miles.  This  was  the  greatest  depth 
found  in  the  Caribb(>a]i,  and  the  sounding  was  made 
under  adverse  circumstances.  On  tin*  lir^t  trial,  the 
stray  line  parted,  aftiT  something  over  2<K)  fathoms  had 
run  out,  thesouniling-rod,  water-bottle,  and  shot  being 
lost.  It  is  difliciilt  to  explain  this  accident,  unless  it 
is  to  be  attributed  to  a  shark  or  some  other  fish:  as  the 
"Strain  on  it  at  the  time  diil  not  ctjual  one-tenth  of  its 
tensile  strength.  On  the  second  att^unpl,  all  tin-  wire 
was  run  olY  the  reel  without  reaching  bottom;  and 
the  shot  had  to  be  reeled  in,  moni  wire  addetl,  and 
finally  the  sounding  taken.  The  bottom  was  a  light 
yellow  ooze,  with  a  trace  only  of  foraniinif«*ra. 

The  currents,  which  had  been  light  since  leaving 
Old  Providence,   now  became  strong  and  irregular. 


On  rt*aching  the  position  assigned  to  the 
miles  from  the  deep  sounding  abore  ment 
hounding  was  taken  in  2,829  fathoms.  Wbik 
this  distance,  and  taking  two  intermediiti 
ing'«,  the  vessel  was  so  beset  by  strong  an 
currents,  that  It  was  only  by  locating  each 
astronomically  that  it  coulil  be  Icept  sdtwIi 
the  desiitHl  locality.  If  these  currents  h 
encountered  by  other  navigators,  who  were 
a  course  without  takin*;  hourly  obftervation 
brief  i»crl(H]  would  be  required  to  takethems 
ly  out  of  their  reckoning;  to  account,  not 
tlic  vigia  nientioneil,  but  the  soundings  of  1 
Phoebe  and  Kosario  to  the  eastward  of  ^ 
bank,  which  was  itself,  doubtless,  rejKirted 
titude  of  ])ositions  before  it  was  finally  k 
the  charts  of  to-<lay.  Fn)m  thi:»  point,  the, 
sailed  for  Key  West  l>y  way  of  Cape  San 
reaching  port,  April  15. 

—  The  annual  session  of  the  American  oi 
ciety  was  held  in  Boston,  May  7-  Since  the  1 
ing,  the  society  has  lost  by  death  an  unusu 
numl>er  of  its  members ;  its  president.  Hon. 
Williams,  and  Dr.  Ezra  Abbot,  being  among 
her.  Dr.  Abbot,  who  resigned  his  office  tw 
years  ago,  had  served  the  society  as  record 
tary  for  more  than  thirty  j^ears.  Tender  and 
ate  tributes  were  paid  to  the  memory  of  hot 
men :  the  former  having  been  the  foremost 
and  the  latter  the  foremost  biblical,  scholar 
ca.  In  the  election  of  officers.  Professor  Vi 
New  Haven  was  chosen  president,  and 
Lanman  of  Cambridge,  corre8iM)nding  secret 
timore  was  selected  as  the  place  for  the  nexl 

Nine  pajxTS  were  presented  to  the  socici 
which  discussed  Sanskrit  topics.  Prof.  C.  F 
gave  an  account  of  Protap  Chundra  Hoy's 
in  furnishing  gratuitous  editions  and  trans 
the  ancii'iit  Hindu  classics,  noticed  elsewbt 
notes.  He  also  read  a  paper  on  one  of  th^ 
stanzas  of  the  Kig  Veda  (10,  18,  14).  illustra; 
mark>  on  the  stanza  the  subject  of  Wdic 
Professor  John  Avery  of  Brunswick,  Me., 
a  paiH-r  on  the  unaugmcnted  verb-fonns  i 
Veda  and  the  At har\'a  Veda.  Professor  W^i 
read  a  i)aper  on  the  study  of  Sanskrit  rcr*ti*  1 
Hindu  grammarians,  showed  that  a  study 
cratiire  itself  is  the  only  proi>er  way  to  1 
skrit.  He  gave  many  illustrations  of  the  art 
arbitrary  character  of  the  grammars. 

Prof.  I.  H.  Hall  of  Philadelphia  gave  »< 
on  a  r,Mppus  from  Tarsus,  now  in  the  Unioi 
cal  seminary  at  New  York,  bearing  a  Grei 
tion.  He  jiointed  out  that  the  name  Pa 
occurs  in  the  inscription,  cannot,  as  has 
posed,  be  that  of  the  great  ax>ostle.  Prof 
read  a  second  pai>er  on  a  Sliapira  roll  in  Ph 
He  thinks  that  no  part  of  this  Hebrew  doci 
be  older  than  the  last  century,  while  part  c 
bly  belongs  to  the  present  century.  The  t 
fact  about  it  is,  that  an  age  of  more  than  i 
years  has  been  assigned  to  it,  which  woul 
the  oldest  known  Hebrew  manuacripu 
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'  U  aupportinl  liy  u  leilcr  from  iUv  celebrated 
►ridorf.  It  appears  that  tJie  luia  Mr.  Slmpira, 
ad  for  Ills  deallnffs  iu  antlquitte*,  paluR-tl  olT  on 
mb  credulous  purchaser  tlu^  PhiliuU'lphin  roll, 
■mself  iu  The  fraud  by  a  1  utter  which  Tlscb- 
'  ht*d  iat^^nded  to  itpply  to  two  other  rolls, 
ior  Jlall  gave,  jilso,  Bonie  in^tes  ou  Cypriote  hi- 
0118  iu  the  New- York  metropoUtAU  museum. 
fcoer  Wfts  read  from  President  W.  A.  P,  Martin 
kg,  ofi  the  northern  barbarians  hi  ancieut 
P  I>r.  Carl  Lehraanu  of  Hamburg  rea<l  a  paper 
Pfehilion  of  n  to  M  iu  proto-Babylonlan  (Sum- 
tkudian)*  The  fact  that  n  in  one  of  the  dialects 
f>oiids  to  ttfi  in  the  other,  the  render  accounted 
the  aid  of  the  transitional  sounds  I  and  r,  and 
dueed  support  for  his  view  both  frouj  Indo- 
ean  and  from  Semitic  gr-amrnar.  Prof.  D,  G. 
of  Cambridge  made  remarks  on  some  recent 
An  puhUcatlons,  racntiouing  iilt  own  *  Keil- 
'ie  Sargon'i^*  Deliixsch's  *  Tbe  Hebrew  Ian- 
ewed  in  the  light  of  Assyrian  research,' 
^  DQAbafffilonfschc  JVCoirod^oir,*  Strassmaier's 
Hi(Ghc9  Vi*rzeichniw,'  and  Bcjtold  and  Hom- 
teituchrift  /ui'  keiUchr^f^fofMchung  und    ver* 

uinthu>  Sella,  the  Itallau  statesman  and  fiarant^ 
»d  at  Biella.  March  l-L,  and  was  huried  at 
|%as  born  al  Mosso,  near  Biella  (Piemont), 
B2T^  and  was  named  *  the  fifth/  ai  holding  that 
\\u  a  family  of  sixteen  children.  Flis  father 
preaithy  woollen  manufacturer,  and  he  was 
IS  a  mining-engineer  at  the  School  of  mines 
Hb  sctenlific  works,  although  few,  are  all 
kable  for  their  accuracy  and  acuteness  of 
^atlon.  showing  the  true  spirit  of  original  re- 
From  1857  to  1801  be  pubHahed  several 
irs  on  crystallography^  —  *  SuUe forme  crhlaliine 
I  nail  ili  plaiino  c  del  boro  adamantinn,*  and 
ne  criKtaltlne  di  alcuni  anli  derivati  dalV  am- 
kitoer,  two  important  geological  and  tech- 
"  Hi>lion«  of  the  vailey  of  Biella  and  tbe 
Qdustry  of  the  Island  of  Sardinia,  and  also 
cm  I  dl  ertnlaUofffa^fta/ 

%%  one  of  the  three  founders  of  the  *  Club 
%tltino/  t>;iol>er,  t8<33»  and  its  president  at 
lie  of  his  death.  On  the  17th  of  July,  184}5,  in 
mjr  with  his  lifelong  friend,  Felice  Giordano, 
>r  of  the  geological  survey  of  Italy,  Sella  under- 
lieclimbingof  the  Matt^^rhorn  (Sylvio or  Cervin) 

k Italian  side,  starting  from  Breull  In  the  Val 
che.  After  an  unsuccessful  attempt,  they 
kI  the  Mimmit  only  three  days  after  the  cele- 
I  aacenaion  of  Whyriii»cr  and  his  unfortunate 
mlons,  As  president  of  the  Reale  accademia 
icei  of  Rome,  he  remodelled  entirely  this  old 
Be  Institution,  which  was  removed  in  .Tanuar> 
'ihe  celfbrated  palace  Torsi  ui.  U*'  \s^  also 
frut  of  the  International  geological  congress  at 
na,  1S81:  corresponding  member  of  the  Iitstltut 
Uiee;  and  foreign  member  of  the  Geological 
rof  Lrmdon. 

ftte«man,  Sella  ranked  among  the  lirst.     Ho 
'  secretary  of  the  treasury,  and  chief  of  the 


consUtutioiial  party  of  the  right.  On  his  first  appoint- 
ment to  the  treasury,  in  March,  1803,  he  found  Italy 
on  (lie  verge  of  the  greateti  financial  difficulties,  if 
fiot  of  a  catastrophe :  but,  by  his  good  management, 
tn  less  than  ten  years  he  restored  the  Italian  nx- 
cheqtier  to  a  normal  condition,  balanced  the  exjienses 
with  the  receijits,  ami  has  been  justly  called,  by  the 
liresiilent  or  speaker  of  the  house  of  representatives, 
the  '  Sahator  tief  I'onort  d'ltaUaJ  The  *  Camera  dH 
dcputati^  hixs  appropriated  *  1IX),(XX)  hVe,  per  un  monu- 
ment^i  alia  metnoria  dl  Quintino  Sella/  to  be  erected 
in  front  of  ilie  treasury  {Minhtfrio  delle  Jinatite)  at 
Rome. 

—  Pro  tap  Cbundra  Hoy  is  a  wealthy  gentleman  of 
Bengal,  who  lias  retired  from  business,  and  is  devot- 
ing his  leisure  to  the  work  of  the  Bharat  Karyalya. 
This  is  an  organization  somewhat  similar  to  the 
American  tract  society,  but  with  a  strangely  different 
purpose.  It  is  an  institution  for  the  printing  and 
gr.atuitous  distribution  of  the  classics  of  India;  th** 
Mahfi-bhtirata,  the  Uuinayana,  and  the  Harivansa 
being  the  works  first  chosen.  Already  13,783,500 
l»rinted  forms  have  btien  gratuitously  distributed,  or 
are  in  course  of  distribution.  Such  a  surprising 
result  of  well-directed  and  tmly  ptitriotic  zeal  de- 
iierve!4  to  be  mentioned  and  recogin>,ed  by  all  who 
are  interested  in  the  elevation  and  enlightenment  of 
India,  and  especially  by  Sanskrit  students  in  America. 
For  Chundra  Roy  is  now  undertaking  the  publication 
of  an  Engiisli  prose  translation  of  the  Maha-bharata 
in  an  edition  of  twelve  hundred  and  fifty  copies,  two 
hundred  and  fifty  of  which,  according  to  the  gent^rous 
and  wide-reaching  plans  of  Mr.  Roy,  are  intended 
for  the  scholars  of  Europe  and  America.  Sanskrit 
scholars,  therefore,  who  desire  to  have  their  n-imes 
placed  on  the  free  list,  may  forward  their  addresses 
to  the  publisher,  No.  3<i7  Upper  Chltpore  road, 
Calcutta,  British  India. 

—  Dr.  Hopfner  and  a  young  scientlJlc  compiuiion 
will  shortly  start  for  Ovambuland  and  the  interior 
of  Africa  to  explore  for  the  Bremen  geogntjdiical 
society,  Tliey  have  been  supplied  with  in^trumt'iitH 
for  astronomical  observations  by  a  member  of  (hi- 
society:  in  return,  they  will  send  home  periodical 
rejMH'la  of  their  |»rogiTss,  and  charts  of  the  distriii 
explored.  The  same  society  is  sending  an  expedi- 
tion to  Bonin  Island,  South  Japan,  to  invesligat** 
its  geography  and  natur.al  history. 

—  At  Kkhmeern,  a  largo  provincial  town  of  Upper 
Egypt,  situate  aliout  halfway  between  Assiout  and 
Thebes,  Professor  Maspero,  returning  from  Ida  an- 
nual trip  of  iuHpection  up  the  Nile,  has  just  found, 
according  to  Nature,  a  hitherto  undUcovered  and 
nnplundered  necrotioMs  of  immense  extent.  As  far 
m  has  been  yet  ascertained,  the  necropolis  dates 
from  the  Ptolemaic  period  ;  but,  tiB  the  «ork  of  ex- 
ploration prwceds,  it  will  probably  be  found  that  it 
contaltia  more  ancient  «juarters.  The  riches  of  this 
new  buriaMleld  wouhl  meanwhile  seem  to  Im»  almost 
inexhaustible.  Five  great  tombs  or  catacombs,  al- 
reaily  oi>imed,  have  yieUlcd  a  hundred  and  twenty 
mitmmiet;  and,  within  the  short  space  of  tliree  hours, 
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Proff'.Mir  ,M:is|ier'i  n.-rilicil  thi*  sit***  of  over  a  liuii- 
(IriHl  iiiop'  siiniiar  t'ulaooinlis.  .ill  alK^nIutely  intact. 
Tin*  nerroiii»li>  of  Kkhiin'ciii,  at  a  puijih  Hsiimatc 
f'aniiot  coiiiaiii  fewer  than  fivif  or  >ix  tlionsaiifi 
einbaiini^l  •lead.  Of  these,  iM.'rha|i.*>  not  inon-  than 
twenty  per  (vnt  will  turn  out  to  he  of  archf<»liii:ii'al 
«>r  historical  valutfi  but  the  harv*.-t  of  pap>ri.  ji*wvis 
and  other  fiiiu'ral  triMSures.  cannot  fail  to  l»e  «»f  un- 
pi-ecedrnted  extent.  Kkhinei'in  i««  tin- anri«;nt  Khein- 
nis,  —  thf  r.inop(tlis  of  the  Greeks.  Its  afliiti'Ctural 
remain*:  are  in^ijixnilicant. 

—  'Hn-  Ali-rt.  tin-  iston-'ship  of  the  (ireely  relief 
expedition,  antj  thti  last  of  the  vt's'^eU  to  «iail.  left  Now 
Vork.  May  In.  The  r>«ar  sailifd  from  NVw  York  imi 
the  LMlli  of  April,  an^I  reached  St.  J'-hns.  May  i': 
while  the  Thetis,  thi*  f1au'->hip  of  thr-  th-i't.  ani!  -ii|»- 
Pos«m1  to  be  the  stanehust  of  the  thr.-f,  railed  fri»m 
Vew  York  on  that  ilay,  an«i  rearlu-d  ^t.  .lohn's  i>n 
the  i»lh.  Ewr>'  thin::  that  <'i»uld  he  Mii:::'-^rti|  in  thn 
way  oi  etiuipnit-nt  has  Imm-u  «lone  for  the  ]  irty.  and  it  . 
i'*  to  he  ho]H.'d  that  th"  p]iii*iv  and  di^^ripline  of  the 
liei'sonufl  will  atoni*  for  their  laek  of  exiM-riiTiC". 

—  The  subjiMt  of  Iht-  the'«i:5  for  the  uiiiiual  Walker 
priz*.'  of  the  Boston  ^oc•l^•tv  of  iiainral  lii<t.»ry,  thi> 
year,  was  'Tin*  lit\*-history  of  any  animal  i«r  plant.* 
Two  essays  only  wenr  olTrn-d  in  c-'inpi-tilion.  and 
the  first  prize  only  wa-i  award-d:  this  wa-*  srjin«-ii  by 
Mr.  AlU-rt  II.  Tirrle.  of  iIm'  H:ir\.ir.l  nifdj.'al  >Lho..|, 
notion,  for  a  snnly  of  the  iMnbryi»l«i::y  i»t  Lunaiia 
heros,  with  numernis  illu<iration<. 

Prof.  A.  K.  V'-rrill  has  in  pn-s^  a  very  import  ant 
paper  cut  it  l<*d  Sronid  rutaloiruf  of  Miillu^ca  rerenily 
added  to  the  fauna  of  thr  Vew-Ku^lintl  «;»ist  and 
adjacent  pans  of  iln-  Atlantic.  (Mn>i^tinL;  mainly  of 
diM'p-sea  sp»*i"j»'s.  with  noii-s  (in  jiiln-;'.  prfvinusly 
n-p.»rtrd.  Th'->e  an?  rhiclly  ib-rivod  iwMw  I  In-  dredu- 
iniT'i  f»f  till*  ti'-li-romniission,  an'  well  ill  us:  rated,  and 
Worked  up  in  the  full  aiid  eaniiil  manlier  eharaeter- 
i>iio  of  tlie  aiilhor.  I:  appt^irs  In  tin?  Tran>ar:ii.ii< 
oi  the  Conn«*i'ticut  aoatlemy  of  M'ienees.  .iml  is  illu'- 
t  rated  by  Kinerton. 

—  The  annu.il  rep  irt  of  the  zn.iloiriral  i:ar'ieii>  ui 
(.'incirinati  s:.ite>  thai  over  eii;hT  bundled  iininiaN 
are  (in  e\bibiti>>M.  and  that  a  hundred  and  tvM-nty- 
sevt'n  weri-  bivil  in  the  £:.iri|i'n>  la>t  year,  inelu.Iiiij;  a 
grizzly  bear.  Tin*  m<»st  ni»teworlhy  additii«n  (IuiIml; 
the  ViMr  wa^  1b;iT  uf  a  yonn;:  hippi>pota!uus.  wbieb 
promises  t')  bee  »iu"  the  main  feature  «»f  ibe  e,»!lri»iioii. 
Nearly  iweniy-i-i-^lit  thousand  dollar-  wen-  n'..-»'ived 
fnun  visit or>*  tee*;. 

—  The  addiliui-i  t'»iiie  Amerii;an  mu-^euni  of  natu- 
ral histriry  in  N'lW  \ork  ^eem  not  to  ba\i*  been  so 
numerous  lu-  impMrlani  la>l  year  a>  in  previous  years. 
The  museum  has.  however,  rei-j'ived  its  tirst  bri|U''5t 
(five  lhousan»l  ilollars,  from  Mr.  W.  K.  I)od;^e».  and 
make^  it  the  occasion  to  establish  a  permanent  en- 
dowmeiir-fuinl.  Th<'  absen«.'e  of  such  a  fuutl.  aiid 
the  absolute  di*penden«.e  of  this  Iiih'  museum  up  in 
annual  subscriptions  and  ;:r.ini'«,  hav»'  been  very 
weak  point*  in   it-*  orjr.ini/a'ion.  ;nrl   b  ive  <iMiov.v|v 


diiiturbeil   its  scientific   friends.     Tbey  wQl 
satisfied  until  it  i!^  ptfrmanently  endowed. 

—  The  New-York  anthropologicml  todetTi 
gani/(fil  Dec.  'JS.  I^^:^,  the  aim  of  which  it  tfl 
cute  rncearcheit  in  the  sciences  of  anthrapak 
p*ychology. 

—  In  tlie  third  Bulletin  of  the  Natural  histon 
of  New  Unue«wick.  just  issued,  Mr.  G.  F.H 
ili-serilieii  in  ilptail  the  iIiffCovcr>-  and  examine 
a  small  snnimtT  jjiirty  belong^lii::  to  the  mch 
villase  iif  ihes:one  aiTf,  at  Uocal>ec,  onPJWM 
dy  Bay.  Imlications  «if  the  fi>rmer  site  of  ov 
\\M\^  w«  re  reeoLinlzod,  «'acli  of  circular  form. I 
iiy  a  raised  edi;i-  of  irravel.  and  surrouiuleil 
shells  'if  a  kitchen-niidilen.  A  plan  of  the  rill; 
a  mm: ion  of  one  of  the  iiion'  typical  bul-bot 
;;iv«-n.  losi-ih.T  with  dt:'<crijitifins  of  the  varii 
elci— inelu'linu  iniplenn-iitsof  stone,  l¥»ne,  u 
as  well  a**  |»"iti-ry  —  foumi  in  and  anmnd  th« 
variou>  conelu'«i«»ns  are  ilrawn  aStotheirai 
and  thf  Iiabit<.  foinl,  autl  cthniir  relations  of  t1 
tr.er  jii>5?'e>'»ors.  The  /iuUetin  also  contain* 
of  tl»e  botanical  rominittf-e,  irivint:  a  list  of  iw 
ty  >iieeie>  first  found  in  the  province  during 
year,  and  I'f  whii-h  one  (<.>rnitlit>|>iis  j-corpioi 
j«  probably  new  ti»  Anierii-a:  and  a  li>t,  the 
rhentii-  «»ne  vi-t  publi-shed.  of  Newr-Brunsnic 
ma  Is.  by  M.  Chamberlain.  It  includes  fur 
terrr-trial,  ami  five  marine  species.  It  is 
That,  while  the  panther  and  wolf  have  nearly 
ili'»a]'pean-d.  the  Virginia  deiT  (C'ariaous  vlrgr 
tbouirh  still  not  common,  is  increasing. 

—  The  New-Brunswick  l«>;;is^latiire,  at 
M-ssitin.  apppipriateil  two  liundred  dollars 
th»'  assistance  of  the  Natur.ii  history  socict 
pn.\iiice.  Thi*  i<  tlie  lirst  ret-tignition  of  tli 
of  the  >iMiety  \i]u*n  the  public  for  supfiort, 
Ih»  .»t  much  service  in  helping  to  defray  ihi 
]iubiicatii»n  of  their  bulletins. 

—  Mr.  <I.  K.  Matthew,  whose  <dab<.irate  a 
;lie  IVirabixides  »if  the  St.  Jolin  prr»np  is  c^ 
in  the  ncently  published  Transact ion.««  of  tl 
^oci«i\  oi  Canacla.  has  in  preparation,  and 
>ent  a!  the  next  nieetiim  of  the  society  (M 
similar  article  on  ilie  ('i»nocorj-phidae  of  t 
L:ro.i;i. 

—  The  California  .icadcniy  «if  sciences  I 
Hi«  lieid  the  is^M«-  of  a  iicw  publi(*:ition.  o.-ilh 
tin.  api>an'ntly  lo  n  place  ih<*  forimT  Pnu 
The  pap.-rs  in  ibis  first  number  an*  classifi< 
'■•  "'i.ii^y,  botanic  <ectit)n,  microsct>pic  section 
oiny,  and  mineialogy.  and  are  mostly  vrry  1 
de-i'ripti\e  in  character. 

—  Th'-  Calcutta  Kiiiflishman  announces 
imp  »rtani  result  in  tlie  investigation  of  the  c 
cholera.  Dr.Vinoent  liichards,  civil  surgeon 
lundo.  has  -succeeded  in  doinp:  what  the  Grem 
mission  have  hitherto  failed  to  accompliah 
pn»duced  the  •lisea«.e  artificially.  The  subje 
experiment  were  pigs;  and,  after  many  triala 
muni.ated  to  one  i)f  them  what  appea*ti  to  h 
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cholera,  tlie  aninsal  liftving  (UimI  vrithtn 
llourv  after  the  cholem^poisoti  had  b«en  aduiln- 
d. 

It  Pasteur  anil  hi*  coUfifjunitturH  have  aniiouriccd 
B  French  acatlcmy  that  thi?)-  can  render  all  dogs 
utely  proof  against  tbo  effects  of  rublesi  by  in* 
tlon,  biiwover  the  virus  may  be  administered. 
Tndcr  thu  heftding  *  Expfdllions  to  the  Kongo 
u'  the  Ftanlr/urter  zHtutii/  diates^  thut  accord- 
y  informal  ion  ohtaiited  frnm  a  well-informed 
e,  Pr  PAsaavant  of  BiiBb.%  itnd  Dn  PhuII  of 
iwJck»  arrived,  at  the  eml  of  February,  at 
Ira*  where  ibcy  met  Dr,  (iltaTanne  of  Vienna, 
three  Irn vellers  were  to  proceed  uluio§t  iniine- 
ly  to  Afrieft,  Passavant  and  Piuili»  who  are 
tling  lit  tlieir  own  e7ti^en««\  proposed  to  pen- 
)  the  interior  from  Ute  (.'auicroon  della  on  tht' 
of  Guineji.  Dr,  Cliavanms  wlio  was  to  be 
1  it  Madeira  by  l>n  Llntfcnif  of  Detmuhl,  h.  It  Is 
Ii  directly  employed  by  the  king  of  the  Ct'l^ians, 
as  be^n  rommiftiloni'd  to  trace  tlie  route  for  a 
w-gauge  railway  to  connect  the  coast  with  Leo- 
ille  ixnd  Stanley  Pooh  ile  intended  to  proceed 
Jiy  from  Madeira  to  Banana,  and  take  hb  the 
of  departure  for  his  cxpi'dUion,  '*  the  mouth  of 
di  river  situated  alxuit  :>°  south  latitude/'  ilav- 
ompleted  the  survey  for  the  railway,  Ije  is  to 
ed  in  a  north  and  north-ea»i  direction,  to  explore 
ituno  of  the  Itivcr  IJellr;  tb(?  object  of  this  ex* 
tiou  bluing  the  t^NtabliAhmcnt  of  a  connection  be- 
1  the  Kmuj^o  and  the  Nile.  Th**  couulr>'  situated 
e  south  of  the  Kongo  Is  to  he  explored  at  the 
time  by  Lieut.  Wissmann,  a!»o  on  account  of  the 
of  th«  Belgians.  Dr.  r  havanne  was  to  be  joined 
jiana  by  a  hundred  Zauzibarls;  and  seven  hun- 
addltional  Zanzibaris  were  awaiting  thert*  the 
il  of  a  steamer  to  l»e  sent  from  Europe,  in  order 
msport  it,  imder  the  command  of  Belgian  and 
sh  engineers,  above  the  falls  of  the  Upper  Kon- 
I  be  utillieed  in  Dr.  Cliavanne's  exi>loration. 
Die  Athenaeum  of  March  2t»  states  that  Cou- 
I,  J.  Bocbc.  and  C,  Deraont  have  arrived  at 
They  will  devote  two  years  to  the  exploration 
e  An  I  axon  lia^tln;  paying  particular  attention  to 
opology  and  natural  hisiorj'.  without  neglecting 
y  geographical  and  conmiercial  nuestlons.  They 
I  tinder  th<*  auspices  of  thr  French  ministry  and 

>r.  Natliorit,  of  the  late  Sweilitih  expedition  to 
ilantl,  has  just  Issued  his  report  on  the  geology 
aifcatt  Strait,  near  Pisco  Island,  and  on  the  ut- 
I  oif  the  Sofia  to  reach  ('a|H!  York  In  1883. 

The  fourth  vi>lun>*«  of  ihi'  Medikt»ei'  om  GrmUand 
ippeared,  with  Intportnut  contributtona  to  the 
lodge  of  that  rogion.  Hammer  contributes  a 
of  Jarolisbavn  Fiord,  made  during  the  winter 
n^(,  Anothor  chapter,  on  the  glaciers  of  NortJi 
Mod,  is  the  work  of  Steenstrup,  who  also  re- 
fill the  deposits  of  nickel Iferous  iron  ore,  and 
i«  gwogoosy  and  geography  of  a  part  of  North 
ila&d.  The  l>ook  alao  contains  researches  on 
)iiipo«iUou  of  tbe  n*Uve  iron  of  Oreenland,  by 


Lorenxen,  and  astronomical  positions  deteniilned  in 
Nortb  Grernlan*],  by  Steenstrup and  Hammer.  It  U 
well  itlu^trateit,  and  coutains  a  r^sumf,  in  French,  of 
it*  contents,  by  Profee>sor  Johnstrup.  The  two  sue- 
ceeding  volumes  are  in  pre^s,  and  will  contain  a 
study  of  the  miocenc  and  cretaceous  fossils  of  North 
Grt»4*niand,  with  an  account  of  the  exydorations  made 
on  tht?  east  coast  of  that  country  by  Meesrs,  Vandel, 
Normaun,  and  Holm. 

—  The  royal  society  of  Canada  will  hold  its  next 
annual  session  at  Uitawu^  Ai:^^  m  and  follow  tug 
days. 

—  The  work  of  the  Au>ir»un  ^^eologlcal  Institute 
has  be«n  c5irri*H^  on,  the  [>ast  year,  by  Stache anil  Tel- 
ler, with  the  temporary  co-operation  of  Berwerlh 
and  Barcjn  Camerlander,  in  the  central  chain  of  the 
Tyrol  and  the  easternmost  portion  of  the  frontier  of 
Caniithia;  by  Mojsisovics,  BItiner,  nod  Vacek  in  the 
north- western  part  of  Myria  and  in  the  revision  of 
the  calcareous  Alps  of  SaUburg;  by  Paul  and  UMIg 
in  the  furpatbians  of  Galicia;  and  by  Tieize  and 
Htlber  in  the  other  portions  of  Galicia,  Von  Haucr 
and  MoJBi«f>vic!*  also  examined  the  thermal  springs 
in  Baden  (^outh  of  Vienna),  who^e  temporary  inter- 
mittence  had  caused  grave  apprebensions;  ami  Moj- 
sisovics  visited  Bosnia,  Istria,  and  THfail,  in  Styria, 
with  i-eference  to  coal*deposil«.  Slur  stutlied  the  coal- 
formation  of  Taworzny  in  Galicia,  where*  the  mlncN 
had  been  much  damaged  by  the  irruption  of  wuIit, 
Paul  examined  several  [>etroleum  disldcfs  in  Galicia 
and  North  Hungary,  and  searched  for  coal  and  salt 
deposits  in  the  neigh t>orhood  of  Tuzia  in  Bosnia, 
where  a  l>orlng,  executed  under  his  direction,  met,  at 
a  depth  of  ninety  metres,  water  saline  enoujih  to  be 
used  fur  industrial  purposes.  Bidim  invcistigated 
the  glacial  phenomena  in  the  valley  of  tbe  Enn^, 
Fntuscher  studied  the  eocene  fauujis  of  the  northern 
Aliw  of  Upi>er  Austria;  Geyer,  the  todtejfebirge  of 
Upt»er  Slyria;  and  Tausch,  the  cretaceous  deposits  of 
.\jUa,  The  library  now  ex>ntains  about  twenty-nine 
thousand  volumes, 

—  The  commission  for  the  geological  survey  of  Bo* 
hernia  reports,  that,  during  the  past  year,  Krejci  ami 
Fctsimaniel  studied  the  still  inn>erfectly  known  west- 
ern Silurian  deposits,  which  are  interrupted  by  great 
faults,  parallel  to  the  strike  of  the  whole  system,  and 
causing  a  great  number  and  diversity  of  syncltnal 
and  anticlinal  foldings;  Fritsch  surveyed  the  Teplit* 
strata,  near  t'odiebrad  and  Chrudlm,  and  Kafka  the 
Chlomek  strata  in  <ilat/i;  Laubp  continued  his  inves- 
tigations in  the  metalliferous  region  of  Kaaden  and 
Komt»tau:  the  passage  of  the  railway  tbri>u;:h  ibis 
region  tinned  tliat  the  anthracite  zone  of  tbe  Saxun 
Erxgebirge  continues  along  the  borders  of  the  por- 
phyrltie  region,  at  a  distance  of  about  five  kilometres 
fn>m  the  Saxon  frontier.  As  is  usually  tbe  case  in 
tbe  metalliferous  regions  of  Bobemia,  no  tmces  of 
glacial  action  could  be  discovered. 

—  Mr*  J,  F.  Whiteavcs,  paleontologist  to  the  Do- 
minion seotoglcal  survey,  has  just  issued  art.  iii,  of 
vol.  i.,  Meaoxolc  fossils,  of  the  paleontidogical  serica 
of  the  aurvey,  on  the  fossils  of  the  coal-bearing  bods 
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of  till'  i^uftMi  Ch:irlutt<!  UiaiitU.  t'olIi'Cted  l»y  Dr. 
(.;«M»rj;c'  M.  Dawson  in  1H78.  The  fornuition.  liy  these 
data,  is  shown  to  bo  crctaofous  rather  than  .hirassic, 
an<i  is  uncoiiforniably  overlaid  by  tt-rtiary  straU, 
shtAvin^  evidence  of  great  disturbance,  and  siii»iH)$ed 
to  he  the  representatives  of  the  chief  i»eiiod  of 
mountain-making  for  the  region.  The  fossils  are 
nearly  all  molluscan. 

—  The  Maniuis  de  Gregorio  has  n'cently  puldislied 
a  number  of  paleontolugic.il  notices  in  the  Saturalhta 
tfiriliano^  which  chiefly  relate  to  t«Ttiary  forms,  es- 
pecially members  of  the  family  rectinidac,  of  which, 
anil  «>f  the  Ostreidao,  he  has  made  a  special  Mtudy. 
Pie  ha>  also  proposed,  9hr>uld  four  hundred  subsrribers 
offer  themsehes,  to  bring  out  an  international  goo- 
logical  and  paleontological  journal,  the  articles  to  In* 
in  the  languages  of  the  res|>ective  authors,  and  to 
be  copiously  illustrated.  A  bibliography,  in  Fr«'nch. 
of  geological  literature,  would  form  a  pniminent  and 
useful  feature  of  the  proposed  journal. 

—  At  the  meeting  of  the  Royal  astronomical  soei«'ty 
in  March,  Dr.  Gill,  director  of  the  ob^«?rvatory  at  the 
Cape  of  Goo<l  Hoiw,  gave  the  following  account  of 
his  arrangement  with  Dr.  Klkin.  which  resulted  in  the 
measurements  of  stellar  ])ara]lax  alrejuiy  described  in 
Science-:  "When  I  was  in  Straslmurg  in  187l>,  he- 
fore  going  to  the  Cai»e,  I  mot  a  young  student,  Dr. 
Elkin,  a  pupil  of  Profes'jor  Winnecke.  lie  was  then 
engaged  in  writing  his  dissertation  on  the  ])arallax 
of  o  Centauri,  and  he  reijuosted  me  to  sen«l  him 
observations,  which  might  have  been  made  at  the 
Cape,  of  that  star.  At  the  same  time,  I  told  him  that 
I  had  acquired  by  purcha^^e  Lord  Ijindsay's  heliom- 
eter,  and  intended  to  have  it  mounted  equati»rially 
at  the  Cape,  to  carry  on  the  work  of  invesli^atinn  <»f 
stellar  parallax.  This  seenu'd  to  fire  his  enthusiasm, 
and  be  expressed  a  j:r«'at  desire  to  •;'»  with  me  and 
slianj  my  work.  I  said  1  emild  ntYi-r  him  no  position, 
and  he  replied  that  ho  did  not  want  one.  Sn  I  said, 
*  If  you  will  be  my  guest,  and  ernne  and  live  with 
n»o  and  share  my  work,  you  will  be  most  welcome.' 
He  said  he  slioiihl  be  hai)py  to  do  >o,  an«l  he  eaine  to 
me  so  soon  a^  he  had  tak«'n  his  degree.  So  we  have 
underlakeii  a  certain  amount  of  work  together,  and 
I  should  lik«.'  to  ^ive  a  short  account  of  it.*^ 

In  the  aecount  which  follows,  he  refers  to  the  p:ir- 
allaxes  of  a  Centauri  and  Canopus.  The  result  was 
about  0.7") '  for  n  (.'entauri,  which  slmws  il  to  be  the 
nearest  known  fixed  star  to  our  sy>tem.  though  farther 
than  was  formerly  sui»po»<ed.  The  most  curious  re- 
sult, how(ner,  is  that  for  Canc»pus,  or  «  Ariius,  which 
is,  next  to  Sirins,  the  briuhtest  star  in  tin-  heavens, 
and  niigljt  therefore  be  supposed  among  the  nearer 
om-s  ;  but  the  resulting  parallax  is  only  o.O.'I ',  a 
quantity  loo  small  to  ]»e.  relied  up(»n.  Itwouhl  there- 
fore seem  that  this  star  is  probably  ten  times  the 
distance  of  Sirius.  In  the  same  c«)nneetion.  Dr.  (Jill 
l>n^senteil  to  the  soiriety  an  unpublished  investigatit)n 
byStruve,  at  Pulknva,  which  gave  a  parallax  of  0.5' 
for  Aldebaran,  a  star  which  no  one.  seems  to  have 
before  attacked  for  parallax  pnr])oses. 

—  Professor  Pickering,  whose  work  in  stellar  pho- 


tometr>'  is  so  widely  known,  duriug  his  \x< 
visit  to  European  observatories  was  ven 
in  discovering  valuable  unpublished  mat; 
a  large  part  of  the  plio  tome  trie  work  of  > 
Ilerschel.  First  in  Importaiiw  wereiwou 
catalogues,  which,  with  the  four  publis 
PhiloHifphical  trantfacUonn  of  the  Ftoyal  so 
pletc  the  determination  of  ihe  brightii«» 
stars  of  Flamsteeii's  catalogue  at  a  tiui' 
other  estimates  of  their  inaj^niiudes  ans 
exist  (about  a  hundred  years  ag«>).  Pn't 
ering's  re«luctlon  of  these  catalogues  by 
with  a  uniform  photometric  scale  (the 
of  whose  light-ratio  is  0.4)  has  shown  thai 
estimates  of  magnitudes  were  much  uiu 
than  has  been  generally  supposed,  thu: 
the  discoveiy  of  the  two  additional  catal'i 
more  valuable. 

Of  nuich  imi>ortance,  too,  was  the  disci 
journal  of  the  original  comparisons,  «] 
are  contained  in  all  six  of  these  catalofim 
lug  the  date  of  each  comparison.  At  tlit 
of  Mr.  ('handler,  whose  forthcoming  bib 
variable  stars  will  be  of  great  value,  the< 
of  the  variable  stars  contained  in  this  j< 
iKicn  examined  with  the  idea  of  correctit 
ing  the  periods  of  some  of  the  weli-knov 
by  these  older  observations;  and  the  resu 
in  a  pat»er  recently  presented  to  the  Am< 
emy  of  arts  and  sciences  by  Professor 
The  periods  of  many  of  the  later  discifvei 
art*  so  irn*gular,  or  so  little  is  known  o1 
Her.»»chers  observations  of  the.<^  cannot 
till  these  periods  are  better  determined  i 
observation  or  discussion;  and  thus,  t 
value  of  these  old  observations  is  still 
mined  in  the  future;  hut  it  is  well  to  km 
are  now  accessible.  In  the  cas«^  of  twn 
the  \ariables,  however,  they  are  sufRc 
c<^rrectiuns  to  the  xK'ri<Hls  which  are  i>f 
and  would  be  still  nioi-e  so  if  Ilerscl 
given  the  hour,  as  well  as  the  night,  of 
As  it  is,  the  times  can  only  be  fixed 
limits  c)f  twilight  an<l  rising  or  setting 
unless,  as  the  writer  would  suggest,  tli 
number  of  the  observations  in  any  iine 
fix  the  limits  of  time  a  little  more  clo! 
ease**. 

—  It  niay  not  be  gtMierally  known  ir 
States,  that  the  imblication  of  the  Jourm 
and  of  the  Jit  rue  H  matjaziu  de  zoolo'jl 
that  of  the  former  in  consequence  oif 
Professor  (icrvais,  of  Hie  latter  for  ot 
As  the  JhiUcfin  of  the  Socitle  zoolo(/iq\ 
covers  tin?  scojk*  of  these  journals,  and  s 
is  very  desirous  of  entering  into  relation; 
with  the  American  institutions,  it  is  i 
the  secretary  of  the  Smithsonian  institu 
transfer  in  (juestion  of  the  address  shoi 
Tlie  institution,  as  heretofore,  will  take 
uro  in  transmitting  parcels  addressed  t 
zoolo'j'Kjuc;  or  to  any  other  of  the  lean 
France. 
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MMEN7'  AND   CRITICISM. 

fk)|Mjlar  excitement  as  to  fooil  adtiltcra- 

nd  the  dilHculties  met  in  dealing  with 

1,  lead  to  8omc  queer  I'esults*    The  city 

fork,  with  its  vast  |X)piilation  demand- 

lies  of  cheap  food*  take»  ati  extniur- 

tsition  as  r€*gardft  tlie  two  common 

'of  hnttor  and  milk.     Instead  of  eoiir- 

y    imderlakinjj;    the    proper    restriction 

bation  or  siilvstitid^js,  and  the  prevcn- 

TVaiid*  the  city  authorities,  throQgii  the 

)f  health,  now  sup[)orted  by  the  slate 

,  prapose   to  expel    iVom    liie   eity 

^  all    imitations    of    butter,    and     all 

milk.     Oleomargarine  and  bittterine 

!r  competed  with  line  grades  of  bnt- 

.  maile  in  a  healthy  and  clean  man- 

ubslitules  have  formed  a  legitimate. 

nd  palatable  subbtilnte  for  low  grades 

"butter.     Sold  for  what  they  are,  a  cer- 

88  prefer  the  buitations  to  poor  butter, 

h  genuine  ;  but  prohibition  is  to    pre- 

Ifi.  tind  force  up  the  priceH  of  low-grade 

I  Worse  yet,  ia  the  exclusion  of  skim- 

>m  the  city.     One  of  the  most  whole- 

jc[  really  vahiablc  fooibproducts,  which, 

dkim-milk  at  a  low  price,  would  find  a 

almost  unlimiteil,  and  prove  a  great 

to  the  i>oor.  is  prohilnted,  and  emptied 

Utter  whenever  fouuih     'I'he  science  of 

lent  must  nadty  need  ilevelopment,  so 

tt  is  thought  necessary  to  thris  cut  off 

of  cheap  and  wholeM>me  food  from  the 

otu'  great  cities. 


\  one  rememlwrs  as  one  of  tlie  faniil- 
nrhaps  better  unfamiliar^  8ight8  of  his 
lya,  a  cabinet,  —  a  closet  with  glass 
intaining  a  piece  of  tpiartz,  a  ehelU  a 
ehatr.  and  dm*t.  Some  one  btirivd 
e  of  nature,  awakened  for  a  moment 
Bay  at  Ids  leacher^'  eonvenlton,  had 


l>een  misled  into  placing  the  glass-doored  case 
in  one  corner  of  the  schoolroom,  anti  the 
rjuartK  and  shell  behind  the  glass.  8o  it  bad 
stood  for  a  week  or  month  a<l mired »  then  for 
six  months  neglected,  and  tmally  for  yearK 
despiscvl,  during  which  last  period  the  chair- 
leg  had  been  added  to  the  contents. 

It  would  seem  that  this  ghost  of  a  cabinet 
haunts  the  English  schools  iis  much  as  ours, 
tihosta  love  hall-negleetcd,  half-foigottcn  cor- 
ners, and  are  quickly  banished  by  plenty  of 
new  paint,  and  a  proper  use  of  the  broom* 
To  put  an  cud  to  tlie  iiaunting  sehool-cabinot, 
a  remeily  is  suggested  by  Rev.  Henry  H. 
IMggins,  who  proposes  that  a  loan-niuscum 
shnll  be  foniietl  for  the  su])ply  of  sehcvols  with 
a  few  8i>ecimens  at  11  time  in  the  de[mrtments 
which  the  scholars  may  be  studying.  As  a 
toan-museum  will  have,  like  a  circulating- 
library,  a  limit  to  the  time  a  spedmeri  may 
be  retained,  there  will  be  no  chance  for  the 
stagnation  which  now  takes  place.  It  is  also 
hoiked  tlrat  the  nujseym  would  be  able  to 
supply  a  much  better  class  of  S|K'tiineMs  than 
the  schools  tN>ul4l  afford. 


Mr.  Iliggius  differs  from  many  advocates  of 
objeot-lessons  in  thinking  that  it  is  better  to 
place  before  scholars  (Irst,  not  the  cofumon 
tilings  of  their  ncighl>orhood  wdiicli  may  have 
beauty,  but  a  beauty  overlooked  because  too 
near,  but  *'  would  take  the  large  and  beautiful 
exotic  shell,  Pi  una,  vvitli  its  byssus  of  glo,ssy 
silk,  and  the  fashionable-colore<l  gloves  ma<ie 
of  tiiismnteriaL  and,  alter  operatiug  with  these, 
wotdd  require  the  class  to  bring  a  large  cluster 
of  rommon  sea-mussels,  and  would  make  the 
children  tlnd  the  silk-b^-gsus.*'  His  idea  ap- 
l>ears  to  be,  that  the  advantage  of  a  child's 
being  interested  in  a  nc»vcl  night  is  md-  to  be 
thrown  away  by  difctappoinlit»g  him  with  a  toad, 
and  then  showing  him  that  he  does  not  know 
all  about  loads. 
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At  the  April  uujcting  of  tlio  Koy:il  aslro- 
nomicnl  socioty,  Mr.  Tupmuii  announced  tliat 
Dr.  Arthur  Auw<'rs  of  Berlin  luul  eunnnuni- 
catod  to  the  society  a  paiA»r  on  the  cliain  of 
meridian  distances,  measured  around  tlie  earth, 
between  18:U  and  18;jr,,  in  II.  M.  S.  Heagk. 
Capt.  Fitzroy  was  in  command  of  the  Beagle 
at  that  time,  when  she  set  out  from  Bahia,  and 
went  round  the  world,  returning  to  tliat  {nnnt. 
In  working  out  the  results,  his  selection  of  the 
chronometers  ui^on  which  ho  based  his  <leter- 
minations  was  somewhat  arbitrary ;  and  he 
found  that  the  successive  diflferences  of  longi- 
tude round  the  world,  when  added  toir»'ther, 
differed  from  twenty- four  hours  by  thirty-four 
seconds.  Capt.  Fitzroy  did  not  attempt  to 
improve  upon  this  ;  and  the  work  has  bren  left 
in  that  state  until  now,  when  Dr.  Auwers  has 
taken  it  up,  and  discussed  anew  all  the  ehro- 
nometer-work  on  board  the  Beagle,  using  as 
the  prhnary  meridians  those  which  havi'  l>een 
correctly  determined  since,  and  correcting  in 
this  manner  all  the  longitudes  which  resulteti 
from  the  discussion  of  Capt.  Fitzroy.  Dr. 
Auwers's  paper  will  be  published  in  the 
Monthly  notices  of  tiie  society  ;  and,  as  Filz- 
roy's  longitudes  have  bei^n  to  a  great  extent 
relied  upon  ]>y  the  Ilydrographic  olllet'  in  the 
eonst ruction  of  maritime  charts,  many  of  which 
an*  in  nsi*  at  thr  present  day,  the  work  of  Dr. 
Anwers  will  1)0  of  great  valiu*  in  giving  more 
aiu'urale  detrrniiiiations  of  tin-  longitude  of 
distant  islands  than  were  belbre  available. 

Whkn  one  parses  through  some  sk-rpy  New- 
Fngland  viUage,  and  hn^  i)oinlfd  out  to  him  a 
building  as  the  academy  at  which  his  grand- 
father or  great-uncle  once  learned  his  Latin 
grammar,  he  wonders  how  his  untrle,  now  sell- 
ing stocks  on  AVall  Street,  or  pleading  before 
the  full  bench  in  Washington,  or  hoeing  corn 
in  Kansas,  and  this  quji't  building,  should  have 
come  together,  and  why  they  parted,  —  an 
academy,  a  scpiare  building,  with  hip-roof,  a 
belfry  in  the  centre,  and  coated  with  paint. 
of  that  sobered  tone  derived  of  a  mortgage. 
There  are  no  little  uncles  ruiuiing  about  the 
building  now  ;  the  chief  life,  or  it  might  Ik?  said 


the  soul,  of  the  struct  lire,  oxistingin 
of  the  school  (the  newest  quite  v 
deed  of  the  laiuK  mid  an  expired 
lK>licy  on  the  IniiMing,  —  a  crumple 
papers  in  the  desk  of  the  village 
only  resident  graduate,  an  eiithus 
school,  putTed  with  pride  at  his  owr 
a  wiseacre. 

Such  is  the  dead  or  dying  acadeia 
each  town  can  produce  its  sample, 
half-dozen,  still  flourish,  thauks  t< 
more  liberal  endowment,  or  the  foi 
curastance  of  a  long  run  of  successt 
.Just  at  present  thei-e  are  some  stirr 
bones  to  find  those  that  may  sho^ 
signs  of  life  to  warrant  an  attem|i 
citation,  —  a  revival  of  interest  yn 
as  much  as  any  thing  to  the  rest 
human  nature,  not  eontentetl  witli 
school  system  develoiH'tl  as  far  as 
the  i)resent. 

LETTERS   TO    THE  EDIT 

,•♦  Corrtipon'fenU  art  rtqutnUd.  to  be  a«  brL 
Tht  icriter^t  name  in  in  aUca9€%  required  a§  prooj 

The  faults  of  south-^yveatern  Vi 

Wnii.K  tju^agcd  in  making  a  series  of  ci 
ill  tljo  above  region  in  188<J,  I  liad  vorj-  i 
port  unity  to  study  tho  structure  of  the 
as  a  result,  I  reached  certain  conclusioiiA 
ho  of  intrTt'sl. 

A  coii>piouous  feature,  which  is  of  gei 
uiiivorsal,  <xN'urn»nce  along  the  line  of  f 
over  rxposeil,  is  an  angular  fold,  as  in  fig 

An  oxoolloni  section,  showing  its  mane 
n'lu'o.  is  fuuiid  at  the  mouth  of  Kussel  Cr 
tary  of  CWuch  Kiver.  It  is  given  in  1^^. 
a,  C(»jil-nn'asun*s  occur  nearly  horizontal 
turbed;  at  h  ihe  millstone  grit  is  standini 
foruiinf:  an  obsiru<-tion  to  the  creek,  and 
to  jHThaps  the  loftiest  and  most  picture 
iherciiion:  jy  is  the  fault- plane  (seen  in  t 
to  the  left  of  which  the  Knox  iimcston 
a  dip  closely  conforming  to  that  of  the 
Other  exam'ples  might  be  given,  but  lh< 
sufficiently  illustrate  the  general  characte 

At  HrstI  ri'j^arded  them  as  a  result  of  t 
produced  by  friction  along  the  fault-plane* 
obs^-rvation  led  me  to  the  opinion  thatth< 
and  iletermined  the  location  of,  the  fai 
lir>t  leil  to  this  opinion  by  finding  a  fold 
litj.  1,  tincly  exi>oso«i  in  the  line  of  a  small 
end,  where  the  displacement  had  diminiB 
or  nothini;. 

Other  reasons  for  so  thinking  are  1^  thi 
of  such  general  occurrence  in  connactli 
faults  as  to  suggest  a  very  important  i«la« 
the  two,  they  are  not  de]>endent  on  Um 
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ccur  HbniMJanily  ont  nf  the  vicinity  of  fiiults; 

It  Uie  fuuit -plane «  wherever  exposecU  »liowssucU 

■•bout  45'')  ftji  (I  would  iialurallv  have  H  deter- 

iby  one  of  ili*?  nngle?  of  the  fold;  3°,  tlmt  th€< 

^of  the  flcxiiip  form  a  line  of  least  resistance, 

rhicb  displucmnont  would  certainly  occur*  did 

ce  tend  to  itrmtuee  it;  4°,  that  numerous  in- 

loni  in  this   regloii  point  to  great  superficial 

OR. 


mM 


no.  X. 


Fi«.  3, 
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Pio.  4. 
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[link  afl  of  the  above  reasons^  will  sufficiently 
III  themaolv«i  except  the  last,  in  lllnstralion  of 
tl  fiive  a  very  interesting  section  occurring  in 
fclon  known  as  New  Garden,  in  Huftsel  conntv. 
the  plan,  fig.  3,  xyh  the  line  of  Clinch-Mounntin 
from  which  a  short  fault,  c  d,  |*oc8  off  at  right 
I,  on  one  aide  of  which,  K  the  cual-measures  are 
horizontal  and  nndlsturlxMl.  On  the  other 
te  fttratA  arc  pressed  into  a  fold,  aa  shown  in  the 
n,  flg.  4,  where  x  y  is  the  fault-plane;  B,  the 
rbonlferous  limestone;  ?>,  the  Knox  Hmestoms 
,  the  coal-raeaaures  forming  the  crest  of  a  lofty 
tain. 

\Tc  are  no  signs  of  Ipneoug  aclion  along  any  of 
mitf,  tmle«s  the  evidences  of  ancient  thennal 
IS  along  the  line  of  Walkers  Mountain  fault  b<? 
ardwl.    These  indications  are,  1^,  the  band  of 
m»  which  for  many  miles  skirts  the  fault  on 
b-east  or  upthrow  side,  at  a  distance  of  about 
ur  thrci*- fourths   of  a  mile  from  the  fault- 
is  the  same  as  that  menlioned  by  Mr.  Bien 
ftcr,  April  18,  hut  does  not,  aa  he  sccrns  to 
^  enter  Burk's  Garden,  which  is  some  diJ^tance 
I  the  opposite  side  of  the  fault);  2<>,  the  Salt- 
llii,  Um*  brittom  of  which   »«»  bv  c<*tlmr*t#>,  f»«tt 


elutiotl*  tf  Uiertt  were,  as  assumed,  an  Increaa^ 
Uy  lateral  presaure  toward  the  surface^ 


disturbances  of  strata  would  Ue^in  near  the  surface, 
resulting  in  sharp  folds  of  the  character  described, 
which,  in  turn,  would  determine  the  locality  of  the 
faults,  the  teudeticy  of  which  would  be  to  extend 
progressively  dow^jiward.  G.  H*  Squibb, 

Trcnjp««lr»au,  Wi*.,  Mny  U>, 

Aaaumptiona  of  muaeum-keepera. 
In  Mr.  Goode's  interesting  suuiinary  of  *  The  ex- 
lilorlng  voyage  of  the  Challenger,*  I  notice  a  para- 
graph thatraerits  attention.     Kecallinsr  the  fact  that 
the  deep-sea  fishes  have  been  in  Dr.  Giinther's  hands 
*  now  eiglit  years,'  and  lan^enting  the  dt*lay  in  pub- 
lishing the  results,  be  very  justly  says,  that  '*  the  pre- 
liminary ilescriptiuns  published  in  1S78  are  so  meagre 
as  to  be  nearly  useless  to  any  one  except  their  author," 
and  immediately  adds,  that  **  the  type  specimens  them- 
selves will,  (/  courne.hQ  Inaccessible  for  comparison 
until  the  final  report  is  in  type"  (LScience,  ill.  p.  580). 
Had  it  not  been  for  private  information  with  which 
1  had  been  favored.  1  mi{;ht  have  supposed  that  the 
concluding  paragraph  was  an  example  of  what  baa 
been   called   '  heterophemy/  and  that  my  excellent 
friend  had  intended  to  say  that  the  type  specimens 
themselves  will,  of  course^  be  accessible  for  compari- 
aon.    It  was,  however,  willi  the  greatest  astonishment 
Ibat  I  learned,  some  mouths  ago,  that  access  had  been 
denied  to  the  collection  in  question  by  Dr.  Giintber, 
and  that,  for  instance,  an  eminent  and  accomplished 
European  ichthyologist,  on  a  visit  to  England,  had 
been  refused  the  right  of  examination.   1  say  advisably 
right  rather  than  primieye ;  for  1  had  always  believed 
that  the  British  museum  was  a  public  institution,  sup- 
ported by  liberal  grants  from  the  nation,  and  created 
to  facilitate  and  promote  scientitic  investigation,  and 
not  intended  for  personal  aggrandizement,  or  to  up- 
hold any  officer  In  petty  spite.    On  what  possible 
ground  can  Dr.  Gihither  withhold  the  opportunity  for 
examination  of  any  spi^cimens  in  his  keepership  to  any 
competent   naturalist  ?    It  may  be  conceded,  cauwiH 
ariitimenti,  that  he  has  a  right  to  name  any  specimena, 
and,  at  any  rate,  the  matter  is  of  too  small  moment 
to  question  at  present;  but  I  do  not  know  on  what 
principle  be  can  withhold  a  sight  of  any  specimen  for 
a  day  even.    A  naturalist  has,  doubtless,  a  right  to 
k6ep  his  own  collection,  bought  with  bis  ow^n  money, 
secluded,  and  to  deny  the  privilege  of  examining  a 
specimen  to  any  one,  although  I  have  more  than  once 
lieard  such  a  procedure  designated  by  the  forcible  and 
cxi»ressive,  even  If  inelegant,  word,  *  hoggish;*   but 
tnch  action  is  worse  than  illiberal,  and  becomes  crim- 
inal, in  the  case  of  a  public  officer.     It  in  criminal 
because  it  is  a  breach  of  trust;  for  the  custodian  is 
a  keeper,  employed  and  paid  by  the  government  to 
cure  Utr  the  collections  amassed  for  the  people.     De- 
nial of  the  opportunity  to  examine  such  coUections, 
under  proi>er  restrictions,  may  also,  as  intimated  by 
Mr.  Gopde,  result  in  the  direct  retanlation  or  sup- 
pression «»f  scientific  activity.     If  Mr.  Goode  and  my 
private  infomiation  are  correct  in  fact,  the  policy  ol 
the  Britisli  museum,  as  interpreted  by  at  least  one 
of  its  officers,  is  petty,  selfish,  hinderlusr  to  science, 
and  subversive  of  public  trust,  or  the  officer  exercis- 
ing such  powers  is  criminal  in  monstrous  usurpation 
of  delegated  authority.     In   any  event,  a  protest  is 
called  for;  and  I,  for  one,  do  make  protest  against 
such   and   all   iiimilar  restrictions.     While  constant 
clamor  is  made,  in  the  nominal  i'' '■"•'•^t  .,f  ^^..i/,,,v.p  ♦ 
for  appropriations  to  mivance  ,*  n, 

we  may  at  least  demand  that  tb'  J«'rl 

such  appropriations   shall   not  becouie   biun»icles  to 
prevt-nt  its  healthy  progress.  Tneo.  Gir.i*. 

w««iitfifioii,  Mny  1(1. 
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An  makAt  oo  liflKniatii^  '»«— «*»'^  liy  Dr«  a  a 
Aliliott,  ia  Sekiiec,  Xo«  ^  eonurtu  •rairmi  tUto- 
IB40U  Um  oorritfflnu  of  wbieli  1  am  ItMiltoiNl  to 
ekiltai^  For  eumpl*:  Dr,  Ahk^a  mf,  *" Of  Um 
Ibiitf  or  HKiri  tiwwimlf  tawrf  fcitrt  leenlrm]  Xev 
J«rMjL  tiUnooi  iqieciM  «•  wapgmmd  t'>  >-*  >..». -^.i. 
lag  aBiottliL  Tkem  ant  Jbnr  tpoeSoi  i 
,  Uijite  wnifxali,  MM  gfuttiid  fouj 

jbw-iWMae,  aad  on*  He<peraii4^*.  ' 

If  II  It  imt  f£«i  tlia  1^  aiittiTTel,  *two  molet,' 
aad  'OM  JXenraoifv'  kOieniaia  in  llw  Uttodt  of 
eeatiml  ITw  l«fwf ^  tta  fact  Is  MtfictanHy  tatarMt* 
laf  and  it>oftaitf  to  BMrii  a  iatiOlod  aeooanl  of  th« 
li  as  aaiioa3io(ia«iit  tuemxnlnglj 
,,_^-.^ 1  fiaiprolttbla  U  based. 

Fart^or  OQy  ifct  doctor  tlitai  thai  tlM  ooaimoxi  ■tar- 
i»oi64  nalsi  ''fomooaunodloiis  ncMijiladiig  s  good 
deal  of  iaa  fnai  in  tlMB.   Hare,  ladlflmcii  ta  f  rcsk- 
eu»  |]»«r  lanalii  all  winter*  aad,  as  Uuj  can  lay  ap 
ao  foaa^  slstp^  I  fOf^ose*  tilrottgli  tiie  antlrs  scsson. 
Tba  Imi  fliai  dtast  moisi  are  noaiectod  bf  being 
sabaBSvged  dartaf  lbs  i|tfiag  Cnedials  Is  en  Islarestlng 
iset,**    Here,  U  will  be  obtmad.  the  anlbor  not  otUf 
aiseru  that  tbe  slar-tioeed  noiei  'lemala  aU  win- 
ler'  in  tbetr  nciti;  but,  wStboui  sddndng  a  single 
imct  fai  praol«  be  wrtm  goes  so  Isr  ss  to  assmaa  Inat 
tbev  are  'sobmarged  daHag  tli4«   ftirfnc  ff«?<»liets,' 
and  goes  on  to  saj,  **  I  tbl&k  thmr  nust 

bare  beea  tbofv^aghlv  soskM  tot  a  to 

•event j't  .  tin*  ordinary  dumUun  vl  ilie  ttlgb 

iratar/'  a  terj  essy  matter  for  these  semi* 

aanntie  mj......^^  ..,  UeUke  themselves  to  higher  ground 

alien  drhrao  from  their  usuaI  Imctnts  by  freshets; 
and  tkis  If  ezactif  what  at usll y  iskes  piece,  ss  I  have 
aseertaloed  by  personal  obserirstioD. 

In  the  Adirondack  regfon,  where  snow  oorers  the 
gronnd  lor  fire  or  six  months  o{  Uie  year,  the  star- 
noeed  nuiledoes  not  hitj<cTnAte.  At  the  approach  of 
winter,  it  stnlu  iu  galleries  below  the  depth  to  which 
frost  penetratea,  and  still  fiodi  an  abundance  of  eartb- 
wormSf  wliicb  at  all  aeasona  constitute  a  large  share 
of  its  food.  When  the  snow  has  atufned  the  depth 
of  s  metre  or  a  metre  and  s  half,  as  it  commonly  does 
here  daring  January  and  Februatyf  the  frost  gradu- 
slly  leaves  the  ground,  and  both  moles  and  earth- 
worms sgaln  apprn^'^ti  *^*"  t^nrCa^.  The  moles 
sometimes  burrow  >   unow;  and  I  havt^ 

ei^ured  th*!Tn  wl]  »ut  on  a  »tl(f  crust, 

through  y  w^rti  uuiLhl«  to  bore  In  time  to 

make  go  ?ape. 

Tlie  n*o  ^^|U!r^^•(  IB  well  Imown  to  be  the  hanliest 
of  his  fainilr.  Disdaining  to  hibernate,  he  remains 
acti?e  throughont  the  continuance  of  excessive  cold. 
When  fierce  storms  sweep  ovisr  the  land,  he  retiresi  to 
his  n««t,  to  re-appear  with  thi^  first  lull  in  the  wind» 
be  Uie  temperature  never  §o  low,  I  hare  freoueully 
observed  him  when  the  thermometer  rsnsred  fr*>Tu 
80**  10  40*  below  zer«3,  ff'^—'  *  *  -  "'  ^rsee 
thsit  h^  was  troubled  b  ij;  on 

tlie  tnow,  he  often  plan,  _  itiielt 

a  llttte  distance,  and,  re-appearing^  shakes  tiie  snow 
from  his  besi)  and  body,  whisks  his  tail,  aiitf  skips 
along  ftx  lightly,  and  with  as  much  apparent  pleasure, 
a4  If  rvturning  from  a  bath  in  some  rippling  brook 
during  the  heat  of  asnr^-    -'      **  —  on. 

Dr,  Abbott,  after  cov  the  fact  that 

the  jumping-mouse  {2i;  ls)  lays  up  no 

store  of  provition  for  winter,  while  the  wliite-(cM3t<*d 
mouse  (iiesperomys  leucopua)  invailably  hoards,  f^ays, 
'*  However  this  may  be,  the  fact  remains  that  both 
these  rodents  Jtre  quite  sensitive  to  cold,  and  hiber- 


nate am  ionn  as  arfnier  anCa  Int  ynt 
cnlly  is  Ibis  fsfldlr  escseiaeil  ?  '* 

The  wbEto-looted  mcmse  H  tb#  li^t  »^ 
1  ilmnld  tay,  '  sensi 
i^itigtn^ilisoneol  tl 
OBT  nortoem  fafSBta  It  iv-tAiama  •««_ui'i 
long  and  nrtnra  vtottm.     U  la  not  I 
iiate;  and,  excant  dttriQg  itmry 
fool|icints  can  siwafi  be  aaco. 
varSoot  itireetionf . 

1/ animals  Ibai 
norUHesatarn  mr 
&Ktlsb  Kortli  Aii 
la  a  mild  dimst* 
the  fact  v^nld  br 
soee]itajic9  wast  up**' 
govern  the  pbyilolo^ 
bSGomes  expedient  i> 
wbkb  such  BUtement^ 

Bacperimenta  writli  : 
Tbe  accompanying  figure 
accurate  copies  of  pnoiofirmpli- 
ieast  truthful  repinpsentattons  c : 
from,  1*^,  ret"  -ialions  l 

2**,  circular  Tipon  at 

ations  upon  «  i^ju 


In  fig.  I  the  direct  rays  from  a  lui 
touching  the  rectilinear  strlatiniie  j 
eye  a  brilliant   reflection    of    the 
the  divergent  rays  at  a,  d,  r, 

decreasing   brillianry  as  t 

reached.     Thus  n  »v-iTui    ,,r 

dicular  to  the  stri 

eter,  and  with  an 

poijit.     If  the  fitriatiuus  tkV*^  upt»u    n    iilJ«i| 

surfsoe,  the  outline  of  the   luminoiis 


served 
lar  or  i 


''ection  quite  aharpj^, 

:is  are  circular  atkl 
cii  e  of  a  disk.  -- the   Ciriil 

til  1  thn  eye  oe- 

cii  -  itne   plane, 

ail  I   the  disk 

reflectj 

tors,  w; 

apices  luuted  at  the  centre 

of   the  disk,   n^  In  ih^,   2, 

Tl. 

ti-n 

thi:       Uiib^ic       i^Niii 

incident     atkd 
rays.       Varlatioi: 
light,  disk,  or  eye,  in  4>*»si' 
tion»  produce  every  degree 
of  difference  between  the  two  sectors* 
If  the  stfiationn  iirc  upon  a  polUiie 
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»f^  parallel  with  its  equafor,  the  axial   extremities 
become  well-defined  poles. 

Place  the  equator  of  the  sphere,  the  light,  and  the 
ry<!»  in  th<»  same  plane,  and  the  axis  of  the  sphere 
\*crUcAl  to  it.  Make  ihe  refiecU^re  angle  as  acute  aa 
prMsIble.      The  reflection  is  a  central  Unninons  point 

Ie  equjitor  in  a  vertical  hand  terminating  acutely 
rd  either  pole,  %,  S.  If  the  reflective  angle  is 
t  9fi°,  the  reflection  is  crcRcentic,  fi^,  4.  When 
the  sphere  is  placed  remote  from  the  hght  and  the 
eye,  with  \U  axis  Inclined  toward  the  light,  the  re- 
flection is  a  luminous  point  at  its  proximal  pole, 
fig. :». 

If  the  sphere  is  brought  nearer  the  light,  tlnis 
increasing  the  reflective  angle,  a  short  curved  tall  de- 


FIS,  S. 


Fi.; 


Fio,  6, 


Fiti  tJ, 


velops,  fig.  6.  Thin  increnses  in  length  af  liie  spjj<;re 
It  approached  to  the  light,  until,  arcloae  proximity, 
a,  in  flg.  7,  results.  Removal  of  the  reflecting  surface 
at  any  latitude  on  the  sphere  interrupts  the  reflection, 
as  at  c,  fig,  7.  The  interposition  of  a  comparatively 
smail  opaque  body  before  the  light,  when  the  inctined 
sphere  is  in  very  close  proximity  to  the  light,  divides 
the  reflection,  —  a,  6,  flg.  7.  MtiUiple  sources  of  light 
multiply  the  reflections,  which  describe  different 
curves,  all  radiating  from,  though  not  always  reach- 
ing, the  pole.  The  greater  the  sphere  in  relation  to 
the  soiirce  of  light,  the  more  perfectly  tlie  fomi  of 
the  luminous  point  is  reflected.  If  circular.  It  appears 
as  a  disk  or  brilliant  nucleufl.  The  extension  of  the 
reflection  toward  the  equator  constitutes  a  diverging 
train  or  tail. 


FlQ*  " 


Fia.  8- 


fea]lges  in  the  positions  of  the  three  factors  pro- 
a  fimitless  variety  of  flgures,  which  are  suggei* 
tive  of  Tarlotja  comet ic  formi:  for  Instance,  fl^  8, 
two  opposite  spherlcai  sectors,  the  analogue  of  figs,  1 


and  2.  The  resemblance  of  the  reflections  to  cometic  ap- 
pearances is  increased  if  the  striated  reflecting  sphere, 
with  the  Inclined  axis  maintained,  is  made  to  describe 
about  a  light  apprfjxlmately  the  form  of  a  comet's 
orbit;  then  all  the  changes  exhibited  by  a  comet, 
from  the  first  nebulous  point  to  the  fully-developed 
tail,  are  illustrated  upon  its  surface,  inchiding  the 
changes  in  the  position  of  the  tail  in  relation  to  the 
light,  which  occur  during  the  small  curve  of  a  comet's 
orlDiL  The  reflections  describe  all  the  radii  between 
a  and  &,  fig.  9,  It  is  surprising  to  what  extent  cometic 
behavior  may  be  illustrated  upon  the  polished  spheres: 
position,  elongation,  abbreviation,  disappearance,  an- 
nular images,  irregular  images,  are  all  quite  possible. 


If  an  hypothesis  may  be  ventured,  It  b  briefly  this: 
if  a  sphere  of  meteoric  dust  of  a  diameter  exceeding 
the  greatest  length  of  iht*  cotnet*s  train,  having  an 
axial  rotation  and  ineliuation,  does  actuaUy  traverse 
the  comet's  orbit,  such  a  rotation  would  convert  ita 
superflclal  inequalities,  varying  densities^  and  possi- 
bly it«  individual  at<)ms,  in  eflftict,  into  continuous 
striae,  parallel  with  its  equator;  and  such  Inclination 
would  place  it  in  position  to  reflect  the  images  which 
comets  display.  Discussion  of  the  hypothesis  Is  re* 
served.  Geo,  O.  Willi AMi<,  M,D. 

Circene,  X.Y. 


THE  BIOLOGICAL  INSTITUTE  AT 
PHILADELPHIA. 

N<7T  a  few  of  the  readers  of  Science  arc 
looking  upon  the  new  departure  in  hiology  in 
Philadelphia  with  high  hopes  that  it  may 
become  one  of  our  most  valued  possessions. 
'VVi^y  regard  it  as  a  new  and  therefore  great 
oj>i)ortunitj.  But  they  will  be  sadly  disap- 
iKjinted  if  its  ofHcers  give  themselves  up  largely 
to  merely  routine  teaehing.  or  are  satisfied  in 
taking  a  position  tow.nrds  biological  science  in 
.nny  large  degree  conserv^ative.  The  United 
States  is  a  poor  field,  or  is  rapidly  becoming 
so,  for  the  perpetuation  of  ancient  methods  in 
one  of  the  youngest  and  most  vigorously  grow- 
ing of  the  scienfes.  And  if  any  one  cares 
to  profit  by  experience,  let  him  reflect  upon 
those  steps,  w^hich,  within  ten  years,  have  led 
lip  to  one  of  our  most  valued  institutions, — 
the  Johns  Hopkins  university,  —  or  to  the  al- 
most incredible  success  of  the  Naples  station. 
Broadly  si>etikiiig,  their  conditions  of  prosper- 
ity have  been  two,  —  on  the  one  hand,  money ; 


6:*  SCIESCE.  V  r.  ZLS 


i-i  J 


r'.'-    •        .:   ■    ■_-.«.-.:.- V  Ljr:^>!-.     Tr.r-      :.i--7  :T5-«r«-       T--r  -.-^'i^z  ^x"  'j  riz-u 


■'•.- 


•-  i- 


'—-  ~ 


Vf   _.-  -   -..     -    -•    J    -.J.  1^'   :-i;   --:".;■  l.-r.-j   -:.*.i   : -j   x-s-^:   r.iTe    'ieei-  rtiora 

'-.  ■'    ~      -.^    :,-'*-.      :    ■>-    r.r-;    :*-    -.-; .  F;:>-§  ir.n  .'_rL»»::  striiA.  ii>i  I  bave  r 

-  -.:.-.:-    •-.  .1. -.•       ■   -     ..::..•.•-.  iL-  BriZ- :      .::   t^  iive   Lri.    -r\-:-i^nc*  iha: 

-   ■'.■%     V         A  . .    :  -.       -   .-;  ..^^          :"  -:.  :  l^ir*  cf  ii;  klL-:  wtr^   ev,rr  a   seriocs  e 

■     '. --.-v  v.--.-,.-    '*    •£. —    .:._:.,.-.  iL/i-rr.:    •:ir-l«i-r*.   no    iocM.    hari    u:r 

■  •.               -*■_-  .'-:.--    ::.   :..  ■.      ^    ..    .<..:.-  li'.T  ;  *  u:  t:_-;.  >rrn:  r.-:-:  lo  have  obtAiiieo 

J  •.     -.-.     M   -     ■  .         ^  J     .    :  .:  :  :  rrj-  i  'rrii  -    :it-  •xi:;!  ihev  have  siiii 

"    .-•      ■  •■     -..  !••    -     r.  ■-.:■....■:::.    :..  _^::r ". 

:•.                J         ■       ;      'J-                 J        :..-:.-  B. ::.-.:.;  i;.::^r- -ii^lli^  :o.  if  i^t  iv 

-.  •    .                  1.            ■      :;          -           :  v.  -  i^  "^  :-.^-r    .-.—  <.  ..i-r.^.  sr*r  c  f  very  ar: 


i 
1 


""•"^rj 


:.      I:.  ■-Tr-i.  ::  is  rure  :•: 


.  "^s.      «  •: 


-er  :os5:. 


•  -     ■       .•-■•■  ^    ■     ■-■."  *-.!:--.  rxis:    al-uc  iani'.v 

:.:   ■•     -'  :■  ■-    '-■-v.  .v     :"  L:..>:r.:c  tln^e.   but    I 

-  -   *      -T      -  •  "*  ...:...■....•:..-  \.  ..'.\  ."i,5*;.  txistr\i  in 

•      •-      *      ■  -*  .-..:.,..:.   -.-i >■:.:....-.•  :::y   a.iii:je    ehai 

'-:-*■■-  .  J.    .  •...-:.:_.-:-  ^  .,     ^cvvnil  years   a^o 

.--.   .--..-••.  — .'  "    ". —    -■--''    "-.:.-  strati  of  Iowa 

— 1'"""^     "   "'      ' •'"*"'  =^^"-*   >trophoi 

..--      r..r...--r.        r  T^'      -;■■■■    --  :    ->  ^^  ^^  i-na-like  buT 

'/::'    :^'ir^:\s  ^r    ':'■       '■       ■    -   -  -^-  K.  VemU 

" -  -.^    -  .  .".::-.  jii.  :.i-  ::.  :.:so::-:on   thev  ai 


» ■  J- » ^  • 


hfisi.! 


SCIENCE. 


019 


W  OF  7 HE  KANAWHA    VALLEY, 

Ni>  recently  opened  hy  Col.  l^.  W* 
ne  of  tlie  assistants  of  the  Bnrean  of 
presents  some  facts  of  morr  Lban 
interest.  It  is  sltuatcfl  on  tlie  ftiria 
,11,  Smith*  near  (laarleston,  W,  Va., 
nieal  in  form,  aboni  a  Inindre^i  and 
jY-live  feet  in  diameter  at  the  base,  and 
■re  feet  high.  It  ap|>ear8,  in  fact,  to  be 
S  that  13  to  sa.v,  it  consists  of  two 
Is,  one  built  on  the  other,  the  lower  or 
jj  one  being  twenty  feet,  and  Uie  upjier 
feet,  high. 

Kxploration  was  made  t»y  sinking  a  shaft 

•feet  square  at  the  lop,  and  narrowing 

illy   to  six  feet  8(|iiare  at  the   bottom^ 

througli  the  centre  of  the  structure,  to, 

lort  distance  below,  the  original  surface 

[rou  n  d .     A  fte  r  re  mo  v  i  n  g  a  s  I  i  gh  t  co  ver- 

th,  an  irregular  mass  of  hirgc,  rough, 

jstunes,   evidently    brought   from  the 

lalf  u   mile   diniant,   was  encountered. 

these  sandstones  were  a  good  load  for 

jnnry  men, 

movid  of  fl  wagon-load  or  so  of  these 

rotjght  to  liglit  a  stone  vault  seven  feet 

id  four  feet  deep,  in  the  bottom  of  which 

bund  a  large  and  much-decayed  Ijunian 

^n,  hut  wanting  the  head,  which  the  most 

d  examination  failed  to  discover.     A  sin- 

lUgh  &pear-hea<l  was  the  only  accompan}*- 

rticle  found  in  this  vault.      At  tlie  depth 

^et,  in  earth  similar  to  tliat  around  the 

the  mound,  was  fotmd  a  second,  also 

;cayed,  skeleton,  an  adult  of  ordinary 

t  nine  feet  a  third  skeleton  was  encoun- 

a  mass  of  loose,  dry  earth,  surrounded 

remains  of  a  bark  colUn.     This  was  in 

better  stntc  of  preservation  than  the 

o.     The  skull,  which  was  preserved, 

the  compressed  or  *  flat -lie  ad  '  type. 

some  three  or  four  feet  below  this,  the 

as  found  to  lie  mixed  with  ashes.     At 

!pth,    in   his    downward  progress,  Col. 

began  to  encounter  the  renniius  of  what 

excavation  showed  to  have  been  a  tim> 

lit,  about  twelve  feet  scpiaii^  and  seven 

feet   high.     Froui    the   condition   in 

e  remains  of  the  cr>ver  were  found,  he 

ics  that  this  must  have*  been  roof-bhapcd. 

.ving  become  decayed,  was  crushed  in 

weight  of  the  addition   made   to  the 

Some  of  the  walnut  tiralHjrs  of  this 

fere  as  much  as  twelve  inches  in  diameter. 

This  vault  were  found  live  skeletons,  — 

king  prostrate  on  the  Ooor  at  the  depth  of 

~     feet  from  the  top  of  the  mound,  and 


four  others,  which,  from  the  positions  in  which 
they  were  found,  were  sii[jposcd  to  have  been 
placed  standing  in  the  four  corners.  The  first 
of  these  was  discovered  at  the  depth  of  four- 
leeu  feet,  amid  a  commingled  mass  of  earth 
and  decaying  bark  and  timbers,  nearly  erect, 
leaning  against  the  vvall^  and  surrounded  by  the 
remains  of  a  bark  colliiK  AH  the  bones,  except 
those  of  the  leil  fore-arm,  were  too  far  decayed 
to  be  saved  :  these  were  preserved  by  two  very 
heavy  copper  bracelets  wliich  yet  surrounded 
them» 

The  skeleton  found  lying  in  the  middle  of 
the  floor  of  the  vault  was  of  unusually  large 
size,  **  niea«iuring  seven  feet  six  inches  in  length, 
and  iiineteeu  inches  between  the  shoulder* sock- 
ets." It  had  alt^io  been  enclosed  in  a  wTapping 
or  cotlln  of  l»ark,  remains  of  which  w^ere  still 
<lisUnelly  visible.  It  lay  upon  the  back,  head 
east,  legs  together,  and  arms  by  the  sides. 
There  were  itix  heavy  bracelets  on  each  wrist; 
four  others  were  found  under  the  head,  which, 
together  with  a  spear-] loint  of  black  flint,  were 
incased  in  a  mass  of  morlar-like  substance 
which  had  evidently  been  wrapped  in  some  tex- 
tile fabric.  On  the  breast  was  a  copper  gorget. 
In  each  hand  were  tliree  spear-heads  of  black 
tlint,  and  others  about  the  head,  knees,  and  feet. 
Near  the  right  hand  were  two  hematite  celts ; 
and  on  the  shoulder,  three  large  and  thick 
plates  of  mica.  About  the  shouldei*s,  waist, 
and  thighs  were  numerous  minute  perforated 
shells  and    shell  beads. 


9TBATITS  fiM  roinn>  kbak  efiASt^iflTOfr,  w.  wa. 

The  gorget  is  precisely  of  the  pattern  repre- 
sented in  fig.  12,  p,  100,  FiAeenth  report  of 
the  Peabody  museum-  The  bracelets  are  very 
heavy,  and,  like  the  gorget,  have  the  appear- 
ance of  having  been  hammered  out  of  native 
copiier* 

WTiile  filling  up  the  shalt,  Col.  Norris  dis- 
covered, in  the  dirt  which  had  been  removed 
from  it,  a  steatite  pipe,  represented  in  the  ac- 
companying figure.  It  is  worthy  of  note,  that 
this  pipe  is  precisely  of  the  form  of  some  found 
reo^ntly  in  the  mounds  of  western  North  Caro- 
lina, and  agrees  exactly  with  the  description, 
given  by  Adair,  of  pipes  made  by  the  Cheru- 
ker«.  Ctbits  Thoius, 
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THE  ICUTHYOLOGWAL  PECULIARITIES 
OP  THE  BASSALIAN  FA  UNA  J 

The  luUhor  recailccl  the  fact  that  he  !iarl 
recently  proposed  the  name  '  IJassalian  realm  ' 
for  the  colleelive  deep-sea  faunas.  At  indefi- 
nite distances  helow  the  surface,  deepest  in  the 
tropics,  we  fmd  strange  forms  of  animal  life, 
winch  dittev  not  only  specifically  an^l  gcneri- 
cail}'  fri^m  those  of  the  superincumbent  water. 
us  TV  ell  as  from  those  of  the  cold  extremes  of 
ibe  globe,  but  often  represent  (jiiilc  disliuct 
families.  Those  forms  which  live  at  mixlerate 
depths  (existing,  as  they  do,  in  cold  water)  sire 


mary  of  our  knowledge  of  the 

deep  sea  h«s  been  given    hy    lit 

his  *  Introduction  to  the  ©irifly  * 

L>im-3 U ) .    According  to  1  >r .  c :  n . 

the  voyage  of  H.  M,  S,  C'h: 

thirty  deei>-eea  fishes  weix?  kno.^  n ,      litis  i 

ber  is  now  much  increased  by  the  discomyi 

many  new  species  and  genera  :  but,  Bit^uMf}^ 

no    n^tc  types    of  famih'es   were    diMCOvtnil 

nothing  but  what  might  ha\  e    b» 

fjom  our  previous  knowledtfi*  of  ? 

fislies  •*  (p.  ;iol).     Dr.  (ii 

got  that  he  had  himself    ; 

guish  a  i^eculiar  fnmil}'  (Batiiy  thrissidaf^) 


"^; 


Li  [ltlM(AHV>V    i'l.l  Kt  ANoili 


related  to^  or  even  belong  to,  the  pohu  lauuas  ; 
but,  as  we  go  still  deeper,  we  find  various  other 
assen»blages  of  animals.  Those  of  the  loivest 
horizons  are  often  wonderfully  modified  ;  and 
the  deep-sea  explorations  of  recent  years  have 
brought  to  light  many  very  peculiar  forms. 
Not  tlie  least  remarkable  of  the  several  animal 
types,  and  in  some  respects  the  most  remark- 
able, are  the  fishes.     The  only  extended  sum- 

,    *^    ■-     '     ' -:  -  ' '■  •*-     '   ■ i;e  yiLL,  reud  to  iho 

N  •  I , 

I  Ion  v,'\ih  th^  Fr*»nt'li 


a  deep-sea  fisli   obtained   by  the   C'hn!' 

and  his  generalization  otherwise  will    i. 

the  test  of  confronting  with  the  facts   Kiiuwi 

even  to  him,  much  less  those  now  kiiowu. 

fact,  the  deep-sea  fauna  is  surpri&ingly  rich 

peculiar  forms   of  fishes;    and    nn    b^s*i    ihnil 

twenty-eight  families  arc 

tirely  to  the  deep  sea,  or  r< 

hy  more  stragglers.     Three  new  faititiy  tj 

were  obtained  during  the  piist  year,      rurl 

two  ordem,  the  Lyumeri  and  the 

are  only  known  from  deep-sea  repr 

The  families  tliat  have   been   nh' 

guished  for  the  deep- loving  fishes  aw    l 

eight  in  number.^     Several  of  these  have  bcofi 
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greativ   increased    of    laU^.      Trobablv   other      ilmt  (lolro^liKliciMi.  304), -as  far  aa  the  ob- 
families  require  to  be  differenliated  for  certain     Bervatlous  go  at  prescDl,  no  diatmet  baihymet- 


MAcRiniri  Avrr&OJi' 


ixjculiar  foriJiB  ;  ami,  of  fourso,  numerous  fani- 

ilit^ft,  known  from  littoral  linhots,  have  deep-sea 

rejjreseutalives.     It  is  oUvion^*,  then,  lliat  we 

have,  iii  such  m\  a^'gre- 

gate,  a  eomblnation  of 

foi*ra8     very     differeut 

from  au>  of  the  super- 

fieial    faunas  we   have 

heretofore    eonsidered . 

We   will    be    juatiticil, 

therefore,  in  reeogniz- 
png  for  them  a  speeinl 
^realm,  which  has  been 

called     *  Hnssalia '     *>r 

the  '  Basaalittu  realm/ 

Hut  caution  is  timely 
Uibal  it  seems  to  be 
Irnther  a  betenjgeneous 
lone,   and    may   hereaf- 

_er  refiuire  restriction. 

The  data  now  avaibdile 

are    inBulMcient.    how- 
I  ever,  for  differentiating 
rhat     are.     doubtless, 

the     Bcveral    constitu- 

outa  or  regions  of  this 
realm. 

l)r»  GunUwr  has  even  exiin*a»cd  the  optniont 


(Vr»Ul<iar. 


riual  regions  which  would  he  charaetei  i/.ed  by 
|K*euliar  forms  can  be  defined/ *  and  that,  **  if 
the  vertical  range  of  ileep-aea  fisliea  is  actually 
as  It  appears  from  the 
C'haUenger    lista.    then 
there  is  no  more   dis- 
tinct vertical  than  hori- 
zontal   distribution    of 
deep-sea   tishes "    (op» 
cii,,   p.    3u:i).      There 
are  reasons  for  belie v- 
iDg  that  these  generali- 
zatiooB  are  at  lea^t  ex- 
aggerated ;  but  it  may 
be  well  to  await  the  col- 
leeliou  of  more  mate- 
rial, aud   the   coUatiou 
of  more  extensive  data, 
before  reversing  Uiem. 
Tour  factors  must  de- 
termine the  ba  thy  met- 
rical    distribution     of 
fishes  i     ^  I )     tempera- 
ture,  (2)   the  decrease 
and     final    absence   of 
light,  («l)  the  concomi- 
tant paucity  or  absence 
tif  vegetation,   antl    ( t)   the    pressure  of  the 
water.     The  relative  imtK)rtancc  of  these  sev- 
eral factors  still   remains  to  he   studied,  and 
Iheir   results   discriminated.     The  absence  of 
vegetable  life  confines  the  animal  life  to  car*j 
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nivorous  forms ;  and  many  of  the  tishes  arc 
pre-eminent  for  formidable  annature,  and  some 
for  cxtraonlinary  modilications  for  ohtaininfr 
food. 


SMITH   SOUND,    AND    ITS    EXPLORA- 
TION, 

A  MoiiK  opiiortune  moment  could  ti»t  liave  been 
selected  by  Dr.  Bessels  for  publiHhiDi;  *  a  condensa- 
tion of  the  literalure  relating  to  Smith  Sound.  Add- 
ed to  the  interest  which  arctic  narrative  has  always 
possessed,  is  the  conceni  felt  for  Lieut.  Greely  and  his 
party,  and  the  hopes  and  fears  awakened  by  the  de- 
partun*  of  the  expedition  for  his  relief.  Many  per- 
sons will  therefore  be  glad  to  leam  something  of  the 
region,  which,  with  all  its  terrors  and  hardships,  has 
been  sufficiently  attractive  to  again  and  again  induce 
men  to  risk  life  and  limb  in  tho  attempt  to  penetrate 
its  mysteries.  For  that  class  of  readers.  Dr.  Bessels* 
pa])er  was,  possibly,  originally  designed,  hut  in  re- 
lating the  histor>'  of  the  more  recent  expeditions, 
esi>ecially  those  carried  on  under  the  auspices  of  the 
signal-oflioe,  the  author  has  been  so  severe  in  his 
criticisms  and  reflections,  that  his  production,  while 
I>ossessing  the  faults,  has  likewise  the  interest,  of  a 
polemir.  Paragraphs  like  the  following  will  certainly 
not  fail  in  attracting  attention  for  want  of  severity. 
**This  plan,  termeil  the  Howgate  plan,  was  devoid  of 
all  sound  originality.  The  valuable  parts  of  it  are 
based  t>n  the  work  of  Hayes  and  '\Veyi)rcoht;  the 
rest,  emanating  from  th»^  brain  of  Lieut,  llenry  W. 
Howgate,  bears  testimony  that  the  originator  of  the 
'  Ilow'jnte  plan^  was  not  familiar  with  even  the 
rudiments  of  arctir  exploration'*  (p.  -114).  **  Lady 
Franklin  Hay  should  have  been  the  last  pla«-e  eho- 
sen  as  a  permanent  or  temporary  station  "  (p.  41()). 
"That  this  i>lan  | Howgate  or  Signal-service  plan] 
would  lead  to  disaster  was  ])oinled  out  by  myself 
and  others  at  an  early  date;  but  the  judgment  of  the 
chief  signal-oftieer  in  an-tic  matters  was  considered 
«ui»renie,  and  upon  him  rests  the  resj)onsibility  of  its 
failure.  Several  names  eonneeted  with  the  signal- 
oHieo  will  not  easily  be  forgotten  in  aretie  history'* 
(p.  41S).  "The  Proteus  is  nnw  at  the  Ixitlom  of  the 
sea;  and  all  the  arguments  I  could  ofler  wouM  ni>t  be 
able  to  rais"  her,  or  to  relieve  the  i«'e-l)ound  party  in 
Lady  Franklin  1»;\\.  Tin  pers-m  respi.n««il)lr  for  the 
disaster  is  tin-  chief  signal-oMict'r "  (j). -l.'J.')).  "The 
preceding  [)aragra])h  (?inl»o«lies  th<'  substance  of  his 
((.larlington's)  instruetiou^i,  as  given  and  >ii^ned  by 
W.  P>.  llazen,  IJriu.  and  IJvt.  Maj.  (Jen'l,  chief  sig- 
nal-ollieer,  V,  S.  A."  (p.  -l:il).  "It  clearly  shows 
that  tlu>se  who  wrote  (iarlington's  orders  were  ut- 
terly ignorant  (»f  the  nature  and  character  of  the 
country  to  be  traversed"  (i>.  \:)<)), 

Other  <|Uotatit)ns  might  he  ina«le,  which  would 
show  that  the  signal-service  is  not  al'Hie  censured. 
The  explorations  of  Sir  .lohn  lloss  and  Hayes,  and 
the  conduct  of  liuddington,  are  all  criticised  more  or 
less  severely.  Koss  and  Hayes  are  dead,  and  can 
1  PruceedlngH  uf  the  IJ.  H.  naval  Inntitutu,  vol.  z.,  no.  3. 


make  no  rejdy;  Buddington,  accord  in  j;  to  Bessels,  it 
not  proficient  in  the  art  of  writing,  and  we  caii 
expect  nothing  from  him.  But  Gen.  Ilazen  has  a 
pen,  which  he  has  at  times  used  with  considerable 
effect;  and  it  U  possible  that  he  may  sec  fit  to  raise 
the  low  temperature  of  the  present  controversy  to  t 
height  not  at  all  in  accordance  with  the  normal  of 
arctic  literature. 

But,  on  the  whole,  the  strictures  upon  the  signal- 
service  expeditions  appear  to  be  just  and  proper. 
The  folly  of  intnisting  the  organization  and  deUils 
of  an  arctic  exploring-party  to  a  board  composed  of 
persons  without  special  experience,  has  1>een  forcibly 
brought  to  notice  by  the  failure  of  both  relief  expe- 
ditions; and  possibly  it  will  be  made  more  prominent 
when  we  know  more  of  Lieut.   Greely- s   situatioD 
and  exi>eriences.    That  such  a  board  should  advise 
many  unwise  things,  and  propose  schemes  and  plans 
more  or  less  impracticable,  wa9    in   the  nature  of 
things.    But  that  success  should  be  expected  from 
nautical  expeditions  to  the  polar  seas,  which  were 
commanded  by  iMirsons  not  only  without  arctic  expe- 
rience, but  ignorant  of  the  art  of  navigation  and  the 
management  of  shi])s,  seems  incredible.     Certainly 
Greely*s  party,  as  well  as    those  undertaking  hii 
relief,  should  have  had  .the  benefit  of  the  best  arctic 
and    nautical    experience,    assistance,    and    advice. 
That  they  did  not  have  it  is  evidently  the  fault  of 
the  originators  of  the  Lady  Franklin  Bay  plan,  and 
the  devisers  of  the  details  of  its  execution. 

But,  while  careful  to  point  out  the  errors  in  origi- 
nation and  execution  of  the  signal- service  expedi- 
tions, Dr.  Bessels  a])i>ears  to  entirely  overlook  the 
fact  that  the  Polaris  expedition,  of  which  he  was  a 
member,  was  so  constituted  as  to  invite,  if  not  in- 
sure, failure.  Hall,  its  commander,  though  of  great 
arctic  ex]>erience,  was  entirely  ignorant  of  ships, 
their  management,  navigation,  and  capabilities.  He 
was  also  entirely  an  uncultivated  man,  and  little 
fitted  t4)  observe  or  study  jdienomena  in  their  scien- 
tific aspects.  His  sole  qualification  for  tlie  direction 
of  a  p(»Iar  expedition  was  his  enthusiasm  and  interest 
in  arctic  exploration.  To  supply  his  deficiencies, 
the  Polaris  parly  was  i)eeuliarly  organized.  Tlie  care 
and  management  of  the  ship  were  in  the  hands  of 
Budilington.  The  scientific  corps  was  under  llie  di- 
rection of  Dr.  Bessels.  Hall  was  to  supply  tlic  steam 
necessary  to  run  this  rather  complicated  machinery. 
Naturally,  from  such  an  organization,  continual  con- 
troversy was  to  be  exju'Ctcd;  and  controversy,  under 
the  circumstances,  WMuild  necessarily  seriously  affect 
the  success  of  the  undertaking.  But  the  instructions 
issued  by  the  Navy  tlepartment  provitled,  that,  in 
case  of  Hairs  death,  the  control  of  future  operations 
shouM  be  shared  by  Buddington  and  Bessels;  the 
fonner  being  supreme  as  far  as  the  vessel  was  con- 
cerneil,  the  latter  equally  supreme  in  the  direction 
of  matters  on  shore.  Such  a  provision  could  bnt 
tend  to  a  failure  in  all  res])ect8.  During  HaiPs  life 
the  possibilities  were,  that  either  scientific obserfft- 
tions  would  be  sacrificed  to  the  supposed  inters* 
the  vessel,  or  that  the  real  interests  and  sa' 
vessel  would  be  sacrificed  to  a  suppose' 
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making  adiUtional  sclent i(ic  cihservatlori**.  The  mo»t 
UMy  course  to  l*e  [lurstitHl  would  In*  ilie  subortlina- 
UoH  of  both  science  and  lafcty  to  rTulTs  doniinaut 
luotife,  — the  desire  to  rearh  a  high  latitude.  In  thn 
event  of  hia  death,  the  foregoing  pi>f<si  til  lilies  would 
Ijecome  prob*  hi  lilies,  if  not  aclujil  wrtaintiea.  U 
ihonfd  never  be  forgotten,  when  altempting  to  de- 
lermln«  ibe  relative  valnos  of  the  organizations  of 
the  several  j>olar  rxpediiions,  Ibat  ibe  success  of  Ihe 
Polaris  waa  entirely  due  ia  unprecedenled  good  for- 
tune, und  not  at  all  to  good  management,  oresttraor* 
dinary  judgment  In  encountering  and  overcoming 
obstacles.  Had  serious  dillicultii^s  occurre<l  at  the 
atsi't,  for  instance  tuch  as  the  English  exjieilitlon 
u\  Ui  contend  with,  It  is  probabk*  thai  geo^  rapid  cat 
nowied;;e  would  not  have  been  advanc-ed  to  any 
important  extent. 

The  principal  df^fect  to  be  notired  In  Dr.  iles^els* 
fiap«'r  Is  a  want  of  appri^ciation  of  the  laws  of  literary 
Dd  Id^torical  i»ersj>ective,  Qtiite  unconsciitusly.  per* 
ips,  he  exaggcratea  the  importance  of  events  with 
diich  he  wa^  ]H;n!>onatly  associated.  As  an  instance, 
the  narrative  i»f  tlie  Polari»*  voyage  h  detailed  at  ex- 
traordinary length,  occupjing  some  thirty  pages  of 
thcpapL-r;  while  the  history  of  the  late  English  ex- 
pedition, by  far  the  most  important  of  all,  occupies 
but  fourteen  pagis.  In  fjut,  an  ice-liummock  seen 
by  thf  Polaris  appears  to  bo  of  jnore  conse^iuence 
than  an  iceberg  seen  from  any  one  vessel ;  and  an  oatii 
of  Buddlugton's  mort*  worthy  of  chronicle  than  the 
most  animated  descrtpUons  of  Kane,  JIuyes,  or  Nares. 
This  is  a  very  serious  fault  in  an  historical  writer,  and 
cannot  be  too  severely  reprehended,  (ienerally  speak- 
Ug,  it  tends  to  render  the  stylo  of  the  publicaiiou  no- 
~;;nified,  and  Uic  sulisiHuee  trivial.  But  it  \n  only 
llr  to  remember  that  llr,  Ressets  is  writing  of  cir- 
cumstances of  an  exceptional  nature;  that  he  is  re- 
latinij  much  tliat  Is  new,  and  which  to  most  persons 
U  rathi^r  srcrct  than  gen«'ral  history^  that  he  was  in- 
timately and  prominently  connected  with  the  events 
of  which  he  writes;  and  that  the  facts  have  not,  here- 
tofore, bi»eu  presenie*!  from  his  particular  pohit  of 
J«w.  The  faults  tif  the  paper  are  therefore  excuh* 
l)le»  while  the  merit*  would  counterbalance  them 
even  were  they  not.  The  history  of  two  hundnHl 
and  sixty  years  of  arctic  exploration,  so  far  as  It  re- 
lates to  Smitli  Sound,  ha«  been  condensed  into  a  vol- 
ume of  a  hu  mired  a)id  fifteen  pages,  accussible  to  any 
one.  The  voyages  of  the  various  diseoverei^^  begin- 
ning with  Daflln  and  Bylot.  and  ending  with  Garllng- 
ton,  have  been  analysed  with  a  care  that  indlcatt^s 
Ihe  ex|»tin«liture  of  coufclileratile  labor.  The  result 
will  b<9  a  better  appreciation  of  the  work  of  the  older 
navigators,  which  Or.  Bessels  shows  to  have  lM»on 
more  »oru rale  than  was  to  b<»  cxt»cctcd,  autl  strong- 
ly contracting  with  that  of  »omo  tif  thr^ir  nucccs- 
•ors,  notably  Dn  Uayes.  Indeed,  considering  the 
llgbr  Tlirown  on  the  geography  of  this  region  by  the 
fif  ^  of  the  Polaria,  Xare^,  and  l*rot*^ini  ex- 

jM  Ms  very  liittlcult  to  uudcrttand  how  Dr. 

Hayes  cuuJd  have  as5crt»'il  the  existence  of  the  open 
polax  *tiL  liut  Dr.  Iii^»els  has  »tiown  how  it  wax 
po«^bk  (w  thr  mlstaki*  to  tit!  made.     In  his  oplnlor 


and  he  brings  strong  evidence  to  support  it,  Hayes 
never  reached  a  latitude  above  80<».  If  this  be  true, 
then  we  can  understand  why  Hayes,  looking,  as  he 
must  have  done,  across  Kane's  basin,  should  have  Im- 
agined that  he  saw  an  open  sea,  No  other  plausible 
explanaliou  cuti  l>e  given;  for,  had  lie  been  north  of 
Cape  CoUiuson  with  an  almosphere  sufficiently  clear 
for  observation*,  he  could  not  have  failed  to  see  the 
oppoi*ite  coa»^t  of  Greenland,  only  thirty  miles  distant. 

In  dlacussing  the  Bclentitic  results,  Dn  Bessels 
might  have  gone  more  into  detail  without  fear  of 
incurring  di!4]>leastii'e,  for  tlie  scienllfie  results  are 
the  most  valuable  products  of  the  various  arctic  ex- 
peditions. He  is  of  the  opinion  that  thix  general  set 
of  tlie  currents  Is  to  Ihe  south wartl,  and  that  there  are 
no  data  supporting  the  theory  of  an  extension  of  the 
«iu[f  stream  U>  these  high  latitudes*  He  calls  atten- 
tion to  the  fact  that  the  Ice  met  by  the  Polaris  was 
of  A  different  character  from  that  encountered  by  th** 
English  expedition,  and  points  out  the  causes  which 
would  prevent  the  latter  formation  from  being  conlin- 
nous.  He  says.  **  There  Is  no  reason  to  assume  that 
the  ice-cover  of  the  tea  in  close  vicinity  to  the  north 
p^de  should  be  more  dense  and  impenetrable  than  Its 
lownr  latitudes.''  He  is  also  of  the  opinion  that 
lanil  in  some  shape  exists  to  the  north waid  of  Mark- 
ham's  highest  position,  bjising  his  opinion  upon  the 
soundings  ami  character  of  the  ice  in  that  latitude. 
This  latter  assumption  may  or  may  not  be  true;  but 
it  will  not,  in  all  probability,  be  removed  from  tlic 
domain  of  hypothesis  for  some  time  to  come. 

Finally,  Dr,  Bessels  does  not  consider  Greely's 
situation  as  ilangeromi,  and  is  of  the  opinion  that 
the  party  remained  at  Liuly  Franklin  Bay  during 
the  past  winter,  ami  will  be  found  iu  the  vicinity 
of  Littleton  I<.land  al*out  the  end  of  June,  He  adds 
»ome  advice  regarding  the  conduct  of  the  relief  ex- 
pedition, which  appears  judicious;  and.  considering 
the  experience  of  the  author,  it  should  have  great 
weight. 

The  impression  left  after  reading  the  pat>er.  while 
not  exactly  prejmllelal  to  arctic  expeditions,  Is  cer- 
tainly opposed  to  them  as  some  have  l>een  heretofore 
constituted.  Their  value  really  lies  in  the  op|»ortunlty 
they  tifoni  scientific  observers  to  study  phenomena 
out  of  the  usual  range.  Unfortunately  this  end  has 
always  been  subordinated  to  a  desire  to  reach  the 
north  pole,  or  an  effort  to  rescue  thoM*  who  hoii 
gone  forth  on  that  rather  barren  <iuest,  Without 
doubt,  had  not  most  arctic  expeditions  Iteen  animated 
by  those  dominant  motives,  the  n'«uhs  wouh!  hare 
been  of  far  morcj  consequence,  rertainly  future  ex- 
peditiofts  should  be  gttarded  against  the  operation 
of  similar  InflucnccN. 


THE   DEBi'-SEA    FISUES  COLLECTED 
BY  THE   TALISMAN.^ 

Is  the  cruises  tnaiie  by  U»e  Travallleur,  the  explor- 
Ing-lnstruments  left  much  to  ilesirc,  and  the  taking 
of  f^%\\  Wits  so  rare,  that,  as  Mr.  Milne-Edwartls  said 
»  nuitt«l#d  hrutu  nil  nfUcttt  by  IL  rit.lloi.ta  ^a  ^"tf/ttrf. 
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iti  bis  rei»rjrtt  ilit/  cajitvire  trf  ihm'  uf  tU»»fte  iTi'alm-*?* 
*  WAA  consitleriHl  risally  nn  ovrnl,'  Diirinj;  \\\v  crtirs^ 
a(  the  TalifTiisiii,  tUiinks  to  Uiiil  new  Invenlion,  Ui<5 
trnwlj  thi'v  wiTi*  tnUeii  mor«  freiiUfntJv,  Almost  siU 
tho  dnnlgUiK*  tosuUlhI  in  lite  cjiiilun*  of  tome  fi*li, 
and  ftOTnntlnies  I  lie  niimbcr  brnngbt  ii)^  wns  surpritt- 
irig.  For  liistaiici*:  oji  tbn  *1\H\\  of  July,  in  latilude  \i\^ 
52',  fonglfnde  21^  3*K,  hi  oiic  drag  of  I  bo  trawl,  l,(Wl 
fisbe^  were  takoii^  itt  a  depth  of  4.'»0  meti-es. 

Tbo  most  liitiTcstlng  uurfare  flsliei  taken  were  a 
larj?!^  »bark»  and  a  fish  of  sniaU  size  piculiar  t»>  the 
Sariiiiaso  Si'a,  AittenmiriuH  niarinorjitnR  \j\,  S^h. 
SbarkM  (Cartbanaa  glaucus]  were  found  t*ftp<  < 
betwenn  iScnegal  and  the  Cape  Vordfl  Ifilands. 
followod  our  ship  III  schtjols*  and  wc  often  ?aw  thi  lu 
accoiupauktd  by  tbeir  *i»llol5/  —  linbes  known  amoiv^ 
the  ariciefi(H  an  PompUius.  and,  by  nalurull-t*  of  iho 
prei^jnt  time,  a*  Naucratrs  dut'tor.  It  seems  (bat 
Naucrate^  acts  ai  a  guide  for  I  be  shark*,  and  that  the 
latt^ff  In  recognition  of  lis  nrrvicc^s,  never  pnr-suc  iL 
It  is  e«Ttahi  tliat  the  Naucr«tf»>*  which  \\v  ^aw  llvt-d 
in  perfect  luirnioiiy  with  Ibe  fibarks.  Tliey  j^wani 
Around  them,  and  iiomctlnieji  leaned  a;;ain!»t  tbem, 
within  tJie  peetoraJ  ftn.  These  l1.*b»^!H  wbicli  Jnucb 
reMcnible  mackerel^  are  btuii^h  gray^  darkening  titward 
the  hack;  broad  vertical  slripeji  of  a  beautifnJ  blue 
encirrle  their  bodies;  the  pectoral  fins  an*  wbiti%  the 
venlraf  ones  black,  while  tlic  tail  U  of  a  blue  shade*. 
Wi'  found  this  speelr-^  of  shark  in  lb**  Sarg:a*s<^  Sea. 

In  the  mUbt  of  the  floating  vt^geiation  of  the  Sar- 
ijkiaso  ,Sea,  the  «*e<*ond  species  peculiar  to  the  sur'     - 
watiM%   noticed    at    the    bej^lnniiJj(    uf    this    n 
Ablennarius  marmoratus,  I*  onettf  the  stiangoi  am- 
tnals  we  observed.     Its  back  is  furnisbed  wiiJt  lon^ 
appendages;  and  Us  ftna,  elon^:^lted  and  i»roadened  at 


llii*endf^i  and  dtj<;itatedf  form  a^oft  or  fjf 

which  iteirculaies  auion^  thi^  »»eaw«  <  •« 

it.    It  buildf  ft  ne«t,  joining,  by  mtat.n  <i(  %is^xk^ 

nuicom«  tbreadA^  baits  of  tije  i<»aweinl  mt  irVtte*!  It 

depoHlts  Itfi  ei,'g«.    These  balls  ftoat,   ^  at 

by  the  waves;  and»  when  the  young  nr  m^ 

probably  fbid  a  ?afe  home  \Ailiiiih      *Vi 

all  Ibe  animals  of  the  Sargrtsno  Sca,  crt* 

mrdlusks,  is  of  the  »^anie  color  lis  the  Afg«M' .  ii  ku« 

as  it  were,  assumed  I  heir  IS  very.     Tb«*  •-^•Tor  nf 

bmly,   s(>ottcd   with   brown   and   y* 

barmonUcs  perfectly  with  the  sun 

-  only  by  careful  Kcrutiny  itiat  il  i 

I    evident  thai  this  himilanty  in   i  |^ 

Ute  animatii  easily  lu  conceal 

eseaiw  tbi*lr  enemies.      Unt,  n 

observe-*,  If  thin  livery  i)*  a   p 

wah  posH's^ing  it,  it  becomes  i 

jyer  fi>r  them;  for.  owin^  to  it,  •  i 

wliieh  have  as^tiniod  it  can  ver^ 

prey  wit  bout  fear  r»f  t^ 

The  li*ibCH  from  lli' 
Talisman  include  a 
and  species.      An  r\ 
».eriei»  of  general   fa- 
question  which  in  mi 
Is  tbif*:  are  Uiere  j;enrf  i   i 
tcrlstie  of  boltoiui^  (*f  v.v\ 
different  faunas  found  jm 
rive  llKiui^and  iiirtres'.' 
v^vered    in  the  aflirmativi-,   i^r  in 
liat  ibe  aiiifribmion  of  certain  r 
Many  exnmlnatton9  were  t 
elij**i<>u»  on  account  of  tb* 
eei-Ulii  apc<ek*«  ant  fonntl 
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almoit  3,0)0  metres.  Tbu«  a  ftsti  «Uowiiig  Ihe  same 
organic  siructurt*  is  csipahle  or  IHing  umler  jiressurcs 
varyins;  from  ji  halMon  to  one  ami  twn  ions,  nnd 
«vcn  more.  It  may  hv  a*kt'd  how  it  if*  that  lljere  are 
forms  characforistjcof  ciTLain  depths;  for,  with  zones 
*»f  dlHtributlon  of  «o  great  flxtent,  it  would  §eem  that 
ab}'i«MiI  fifcunas  f^hould  rtMnnin  llie  same.  The  expla- 
nation of  this  singular  fact  is,  that  tishfs  whioh  are 
found  at  a  depth  of  from  000  to  .*l,0()U  metres  do  not 
dwell  continuoui^lf  In  the  same  loc2iHiy:  Ihcy  are 
lrH?eller»»  rising  and  descending  in  turns  Into  the 
abysses  of  the  *ea;  and.  wlien  they  make  thest*  jour* 
nt»ys,  they  go  slowly,  so  that  they  can  rnduro  tlie  slow 
expansion  and  ci>ntraciion.  i  wlU  notice  a  fe«  spe- 
cif* wldeli  have  made  known  to  u^  \h*fse  wonderful 
voya;;e5.  We  found  Alejiocephalus  rostratus  between 
JS68  and  3,«J30  metres^  8cope)us  ma^lerensis  between 
IjOlM)  and  H,tt.V»  metres,  Lepioderma  maerops  between 
tpiri3«^Md  :i,tJor»  metren,  Mnenirus  aflliu^  hvtween  5lH) 
tuid  2,2^0  metres;  the  depth  of  distribution  for  Ihesr 
four  *pocles  varying  by  2,782,  2.5^1,  2,oU2,  and  2,000 
metres,  I  could  mentitm  other  ca<cs,  but  those  cited 
will  siifKce  tM  shrtw  lliat  ihe  or^anl/alion  of  fishes,  of 
certain  depths  is  such  that  it  in  capuVde  of  su^^taiulng 
cnornious  weights  without  suflfering.  The  structun*s 
nf  thi^  fl«heji  just  mentioned  have  nothing  special 
whicii  »ttra4*t§  attention,  atid dlstlnguisht« tliem  froni 
liilies  living  near  the  surface.     Their  lei»fh  are  well 


developed,  IhU  peculiarity  showing  lliat  tlioy  are  car- 
nivorous ifig*  1).  AH  fishes  which  live  continuously 
at  a  depth  greater  than  tUX)  metres  arc  carnivorous* 
This  results  from  Mie  fact,  that,  with  the  absence  of 
light,  vegetation  quickly  disapjwars  at  the  bottom, 
and  consequently  all  the  speeiis  which  do  not  rise  to 
within  150  metres  of  tlie  surface,  the  point  where  the 
last  Alg:M3  are  found,  are  obliged  to  hunt  for  food* 
Pig.  2  shows  a  cut  of  one  of  tlies**  fishes,  Macrurua 
globlceps,  whose  depth  of  distribution  Is  b<^tween 
1,400  and  3,(M)0  metres. 

If  tlie  fishes  which  transiently  visit  great  deptfis 
do  not  sliow  peeuliarities  in  form,  (his  is  not  the  ca«e 
witli  those  which  ci>ntlnuou'*ly  inhabit  deep  wat^-ra. 
*Vhh  ought  not  to  surprise  us,  for  the  structure  of 
tliese  animals  must  siitTcr  important  modificationa 
before  bt»inj;  adupied  to  these  pe<Miliar  conditions  of 
life*  Various  influences  act  upon  tliese  tithes.  Light 
and  vegetation  are  wanting.  Deyond  a  certain  <lepth 
til©  lemperattu'e  of  the  surrounding  %vater  tend**  to 
liecome  equal li^ed,  and  the  water  In  wlileh  they  live 
Is  always  calm.  Tlie  modifications  due  to  tlicse  clr- 
cum*^tanc<*s  affect  the  structure  of  the  tissues,  the 
sixe  of  the  eyes,  the  development  of  the  sense  of 
touch,  and  the  color.  Moreover,  these  fisiies  poss«3as 
organs  which  ordinary  fishes  do  not  possess.  Tlielr 
function  is  U>  emit  phi^sphorescent  light,  and  Urns  to 
Htipply  Ihe  li^ht  whiih  I-*  laclcitig. 
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Til*  clt5tnK<?8  untlt^rgnnc  by  the  Hssticr  an*  wen  tn 
Uj*^  struct urc  of  the  akin,  musclcj),  an«t  bcinofi.  Th« 
kin  Is  thhu  and  tlcflUttite  of  bHi;ht  rn1urf«  ihe  »hiiil«ji 
iryiiig  fnun  grayish  lo  vt-lvet  black  (fig.  ;iK  The 
•C*ie8.  often  much  rfducrd  In  »irc,  ajie  wcxikty  at- 
tochoil,  and  the  friction  which  thpy  i*jc[ii?ri<-'nr"«  dur* 
Ing  tlic  ftsccnt  of  thu  imul  n^mavi'si  altno?*l  afl  of 
th»'m*  Th«  muscles  have  little  resistance,  and,  liclng 
without  flavor.  lh«'  fiah  arc  not  inlible.  The  l*onea  am 
friable,  and  »pon^  in^^idc* 

Id  (V^hei^  living  contfnunufely  at  h  ilt*])ih  to  which 
n.  Uul«*  llirh*  |iPn»*'r9i(rt»s^  tli*'  **v**«  nr^  'Tiilf»'  Inrj?"  ui 


of  a  ftuhcrman.   This,  fact  hii^  lwt?ii  T«-r? ' 
in   iho  c^Bi*  of  *ijrf.ar*t^  ft<»h'^^   wliJrh  _  _ 

Thus  Bennt'll  -  icmafk^ 

hU*  for  a  hr)j  wtiich  i| 

emitted  from  i  i   of  iti  bo^Jj 

This  Inarncil  Z'  •  one  t>f  i 

tl>«hi5«  Into  adaiL  M>uUi,  Ahu:li  w;*^^    .u  m.  ?  :u  ijj 
minated  by  itH  body.  The  liglit  If^  iri.  r    *♦ 
motion  nor  by  rubbhig.    After  thti  aliAxk'a  dtr^ 
light  from  Uieiitcimach  firnt  dl«tiififieAr>«^l. 
and  tlie  flni  WKre  tha  I 
r<*«c4«rirf*.     Th^  vaH"i»«  • 


'Sv-V^' 
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order  to  prcaent  a  larger  W'nsillve  *mrfaci\  Thiji  fjwl 
recalls  wliut  wc  notice  tn  crepuscular  btrdt^*  who»tf 
visual  organs  arc  also  much  devcJopfd.  Among  hshta 
at  ii  great,  deptlt,  this  inrrcas*^  ot  the  ^iice  of  tjie  ey^ 
in  not  observed*  These  organs  arc  of  uorniHl  ntw, 
and  poB€es9  nothing;  peculiar,  cither  in  their  position 
or  stnrcturc.  Their  funcUon  in  al>Mdute  darknoj* 
Si^ema  at  tir^t  ainio&i  incompndi^^nsililc.  WIicik  how- 
ever, one  rec«»gnlKe8  (he  fact  tlmt  these  animals  po9^ 
f^r^s  phosphoresci-nt  plates,  or,  ralher,  tlmt  they  are 
covinx'd  by  a  hinilnous  mucous  (•':•'"•  '"pntiln  i»f 
lighting  a  con^^ldcnible    space,  tlh  ijuii    b 

found-  This  pho^phorteccnce  s^^rvs  ,  ,.,^,.  :i>  ^uide 
them,  and  partly  to  attract  prey.     It  lervcs,  in  thr 

I  *H*>r   ru'^t^,    fiu.    ^;.vn<.    r.rirpoaC!    O*  »  torcll   In  thO  hjidd 


of   two  liHuMUMM   nivir*  -,  Mi     viOilO   ^«'\  ' 

wer*!  taken  by  the  Tulrsman  off  the  c< 
gai,  muat,  like  the  (Ish  of  which  Btnin 
tho  light  which  ilo  y  emit  tn  attract 
which  they  feed.     What  r    -^     ,.:-:.. 
coating,  ^^hiclt  is  thu^t  j 
It  must  l»e  *lue  if*  tTi-    - 
flcattert'd  along  llt< 

on  the  hend,  aiid   - 

back.  But,  hcftidcs  the> 
fUhes  have  apy*^^  '<""^  -' 
entity  ItgliU      1 

vei  tranaparcui    ,   ,.  ,  , ^  ^, 

filled  with  ttiinsp.Ln*nt  licpild.     T 
nifibed  whli  a  mtTiibraft'    -f   ••!  <- 
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Utile  heXAgonitl  c«Us,  much  rp«emhting  tlie  retlnu: 
it  is  roniM^ci^^  with  tlie  nerve**  These  f>!»o*plio* 
reseunt  pKites  art*  placed  either  b<?(Dw  the  t'yes,  or  on 
the  sides  <if  Uic  body.  In  the  Tnlisinan  exhibition- 
room?^  Malftcostrus  ulger  ifig.  4)  may  bo  seotn  caught 
1»6(K)  and  2/KX)  metre*  lieltiw  the  surface,  with  enor* 
inous  \*\aLU.*H  below  the  eyes,  and  Stoinlas,  found  at 
the  satnt*  depth,  with  side-platis,  Severiil  zordoglsts 
have  consulered  the  Iflst-mentioned  organs  as  seeond- 
ar>'  eyes,  in  eonsetpietice  of  rJn^  retina*like  membrane 
which  covers  tln'ra,  and  on  neeount  «>f  its  connection 
with  ihr  nerves^  Tliia  view  is  difficult  to  adrnlt, 
when  tlio  normal  development  of  the  eyes  Is  taken 
into  aecount;  and  it  seern^  much  more  reasonable  to 
suppose  that  they  serve  dimply  to  produce  light* 
which,  owing  to  the  len*  in  front,  may  be  brouirht 
Ui  a  fr»euB  at  a  certain  jwdnt. 


The  tentacle,  which  is  in  continual  motion,  senrce  as 
bait  to  attract  fishes  on  which  it  springs.  Other  very 
peculiar  transformations  of  the  rays  of  the  fins  into 
organs  of  touch  may  be  seen  in  various  fishes  talcen  on 
board  the  Talisman,  Batltypterois  Is  especially  worthy 
of  mention*  Among  the  moat  singular  tactile  organs 
we  noticed  in  these  flsbes,  that  of  Ettstomias  obscu- 
rus,  immediately  below  the  mouth,  is  to  be  mentioned. 
This  new  genus  is  shown  in  fig.  3.  One  of  the  most 
remarkable  peculiarities  of  fishes  living  in  very  deep 
water  is  the  great  development  of  llic  mouth  and  the 
stomach.  In  Melanocetus  and  Chlasmodus,  the  capa- 
city of  the  latt^^r  organ  is  such  that  it  can  contain 
prey  whose  slee  is  doubii*  that  of  the  body  of  the  fish. 
As  to  the  prop(»rlions  assumed  by  the  mouth,  the 
greatest  development  h  shown  by  Eiiryplmrynx  pelf- 
canoides  (see  figure,  p.  020). 


4,   -  Malam'stri-  MOtlU 


bes  at  a  great,  depth  seem  to  move  very  Iitt!e. 
evidently  live  bnnml  in  liie  oozf,  f«ir  one  in* 
variably  notices  bits  of  lime  on  their  hodie-.  Often 
several  fin-rays,  instead  of  performing  ihtdr  utiual 
duty,  become  organs  nf  toucli.  One  of  the  most  re- 
niarkable  examples  of  this  Is  shown  l>y  a  fish  caught 
on  the  coast  of  Afric:i,  the  MelanocetUM  Johnson!  (*ee 
tkiih  .  n,  n^n,  If!  this  animal^  which  was  known 
'  iruen  found  di'aiJ  on  the  surface 

_fi'  t  fji\  nf  Itie  dois;*]  fin  was  devel- 

led,  and  formed  a  J  ne  organ  of 

ouch,  MM  viM;^  the  Sir  1  f  the  goone- 

flsh.     In  the  latter  tr  >  tentactr*  at 

tlicexIri'iTiltr  of  tVi-  J  Hik     Tb^ 

goose  ; 
of  lis  i 
If,  thru«tm|^  attt  nuky  Uiv  ni 


One  of  the  most  intercHting  questions  concerning 
the  distrilmtlon  of  fish  relates  to  the  maximum  depth 
at  which  tlie^e  animals  are  met.  On  the  Talisman, 
llie  ti*h  caught  ftt  the  giralcft  depth  was  Bythitcs 
crrtssus:  it  was  brought  up  from  a  depth  of  4,Kri5 
metrx'S,  The  Challenger  «ditaiiii'<I  a  fivh,  Ilaih\«»phi.H 
feroz,  at  5,0 10  metres. 

(Mr,  T.  If.  Bean,  curator  of  Ilahos  in  the  U.  b. 
national  museum,  has  furnished  the  following  note* 
on  the  fishes  obtained  at  the  greatest  depth  ity  the 
Albatross,  in  a  letter  addressed  to  Profetnor  Uaird, 
and  kinilly  placed  by  lilm  at  our  disposal. —  Ei>.| 

Thr  r^HMte^T  ilf'ptb  explored  by  the  Ail»atrt»«S  wa» 

!  metres),  which  was  found  Oct. 

liiudR  37®  12'  2iy\  and  west  lon- 

31*.      Hie  s|»eeiet  «f  flsho<i,  reprrsenting 
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a^  many  distinct  families,  were  obtaineQ  in  this  haul. 
They  arc  tlic  following:  Cyclothone  lusca  (roode  and 
Bean,  Scopeliis  Miilleri  (imel.,  ?  Aleposomus  Copei 
Gill,  an  undescribed  alepocephalid  with  scaleless 
l>ody  and  head,  Mancalias  uranoscopui  Murray,  and 
Plectropomus  crassiceps  Goode  and  Bean  MS. 

Tlic  species  obtained  at  the  greatest  depth  by  the 
Challenger  was  Gonostoma  microdon  Giinther,  which 
was  obtained  by  the  trawl  from  2,900  fathoms  (ri,:S<)4 
metres),  in  north  latitude  35^  22',  and  east  longitude 
lrt9°  5:r. 

There  may  be  reason  to  doubt,  with  Dr.  Giinther, 
the  pertinence  of  Gonostoma  microdon  to  this  ex- 
treme depth;  and  the  same  may  be  said  of  our  very 
elosely  related  CycU»thone  lusca  (a  specifs  which  Is 
at  lea^t  congent-ric  with  G.  microdon),  especially 
jis  we  have  it  from  depths  varjing  between  5.V2  and 
r),3y4  metres;  and  it  is  abundant  and  widely  distrib- 
uted ill  the  lesser  depths.  Sct)i)elus  Miilleri,  also, 
lias  been  obtained  in  ."».56  metres.  As  for  ?  Alepo- 
somud  and  Mancalias  (and  i>erhap8,  also,  Plectropo- 
mus), there  can  be  no  doubt  that  they  are  true  deep-sea 
fislies;  and  we  may  expect  to  find  them  fretiuently  at 
the  great  depth  of  o,400  metres.  iMancalias  urano- 
scopus  Murray  was  taken  at  a  depth  of  4,-390  metres 
by  the  Challenger,  in  the  Atlantic,  between  Canary 
and  Cape  Verde  Islands.  The  Albatross  specimen  of 
this  species  is  the  type  of  Dr.  (lilTs  supposed  new 
blind  ceratiid  genus,  Typhlopsaras. 


JOURNEY  OF  LESSAIi  TO  SEIiAKS. 

Thk  military  railway  fn)m  Mirhel  Bay,  on  the 
Caspian,  to  Kisil  Arvat,  was  tinished  in  Soptcmber, 
1882.  It  was  afterwanl  «lei'idod  to  make  a  prelimi- 
nary survey,  havini;  in  view  the  extension  of  this  road 
tt)  iSeraks.  The  expedition  c<»mpriseil  twenty  Cos- 
sacks, ten  sappers,  two  surveyors,  two  interpreters, 
and  a  guide,  who  set  out  fnmi  Askabad.  a  newly  estab- 
lished station.  In  October  they  reached  Annan, 
after  cri»siiii;  a  Hat  country  broken  here  and  there 
by  sandy  hills  some  two  thousand  fret  in  hel;^ht. 
Annan  ct)ntains  an  immense  niosfjue  in  a  half-ruined 
condition,  but  with  its  piincipal  fa<;ade  intact,  an<l 
of  reniaik;il>le  ele^anc<\  It  is  the  tin«'st  of  the  f»'W 
monunionts  of  art  in  the  TcUki?  country.  The  pcojde 
liv<!  mostly  in  khibitkas:  the  site  of  the  t<»wn  is  sur- 
rounded with  ruined  fortilicali'»ns.  Tlienci-  the  rt)Ute 
passed  between  the  dunes  twenty  versis,  to  (iwiwars, 
whieh  has  tliree  series  of  dilapidate*!  fortilications 
inhabit«-tl  by  a  few  Kiru'is  and  Tekkes.  S«-veraI  car- 
avans of  Tekkes  were  met  with  on  their  way  from 
Merv  to  Akhala.  Havin;jj  laken  n'fuire  in  the  Merv 
oa-ii"*  ilurini^  the  war,  tln-y  w«Te  now  expt'Iinl  l»y  the 
Mc^rvli.  who  feared  famine  from  the  pres<Mic«*  of  too 
many  people.  Th«'  distance  from  Gwiwars  to  IJaha 
Durmaz  was  found  to  1m;  thirty-six  versis,  over  an 
undulaliuLT  country.  Water  is  conveye<l  to  Durmaz 
by  a  canal,  and,  thou;jjh  a  little  salt,  is  used  by  men 
and  beasts  without  inconvenience.  The  chii'fs  of 
Khorassan,  enraged  by  the  conquest  of  Akhala,  and 
discontented   at   the  ri;ign   of  order  e>tabli^lie«l    by 


Uussia  on  the  steppes,  are  In  general  unfriendly. 
The  population,  however,  are  well  satisfied,  and  en- 
joy a  peace  which  they  have  never  known.  They  are 
no  longer  raided  by  the  Mervli,  and  many  men  for- 
merly enslaved  at  Khiva  or  Akhala  have  returned  to 
their  villages  in  freedom  due  to  the  Russian  conquest 
From  Durmaz  to  Llutfabad  the  forests  have  been  cut 
away,  and  the  soil  is  riddled  so  by  the  burrows  of  por- 
cupines, that  men  and  horses  stumble  at  every  step. 
Here  and  there  are  hillocks  surmounted  by  ruins  of 
towers  or  ramparts.  Very  lately  each  village  or  fann 
of  this  countr>-  possessed  a  round  tower,  with  a  single 
entrance  closed  by  an  enonnous  stone,  to  wliich  the 
Inhabitants  retired  at  a  moment's  notice  of  the  ap- 
proach of  one  of  the  robber-bands  who  infested  the 
region.  The  robbers  did  not  attack  the  tower,  bnt 
stole  or  destroyed  every  thing  outside  of  it.  At  pres- 
ent a  watch  Is  rarely  kept,  and  the  towers  are  faJlJDg 
into  decay.  Llutfabad  has  a  bazaar,  reputed  the  best 
in  all  that  country,  where,  liowever,  the  only  goods 
were  sugar,  dry  raisins,  rice,  nuts,  bad  tea,  and  hen- 
na. 'Ilie  Inhabitants  held  the  kindest  relations  with 
the  Russian  explorers.  Thence  to  Kaakha  the  coun- 
try- for  thirty  versis  Is  fertile,  well  watered,  with  a 
numerous  population;  but  the  streams  are  destitute 
of  bridges.  Woods  were  observed  toward  the  moun- 
tains north  of  the  route. 

Near  Kaakha  the  unlfonnlty  of  the  plain  is  broken 
by  villages,  fortifications,  and  numerous  tumult  gen- 
erally on  the  banks  of  streams.  These  last  were 
said  by  Vamb^ry  to  be  erected  by  the  Tekkes  over 
the  graves  of  their  chiefs;  but  the  people  deny  this, 
and  there  Is  little  doubt  that  tliey  are  prehistoric 
They  are  circular  or  elliptical,  and  reach  fifteen  or 
twenty  metres  In  height.  Along  the  route  the  people 
worked  in  the  fields  with  horses  or  camels,  and  did 
not  avoid  the  Russians,  but  met  them  on  friendly 
terms.  The  api>roach  of  the  party  constantly  started 
up  jdieasants.  partridges,  and  other  game  from  the 
fields.  The  Tekke  cumnv^  observed  by  the  explorers, 
did  not  comprise  the  revolting  dishes  reported  by 
Vamhcry,  but  included  pilau,  game,  caraePs  milk, 
melons,  and  pastry.  The  people  eat  with  their  fingers, 
but  have  wooden  spoons.  On  all  the  steppes  many 
termito-hills  were  visible,  hemispherical,  a  foot  and 
a  half  high,  and  two  feet  in  diameter.  These  insecL<« 
are  amber-colored,  and  half  an  inch  long:  they  form 
a  covered  way  to  any  object  which  they  d»?.siro  to 
ct)nsume,  especially  wood  or  cloth.  Though  destruc- 
tive to  wooden  buildings  along  the  line,  they  have 
not  injured  the  sleepers  of  the  railway,  which  is 
ascribed  to  the  jarring  motion  produced  by  the  pas- 
sage of  trains,  which  is  supposed  to  destroy  their 
mud-lunnels.  outside  of  which  they  will  not  work. 

Seraka  is  a  rather  large  fortress  occupied  by  a  battal- 
ion of  IVrsian  infantry.  The  outer  line  of  works  is 
e.\tond<Ml  to  include  farms  and  vineyard?.  The  en- 
virons are  habitually  pillaged  by  Tekke  robbers,  who 
inspire  such  fear  that  the  garrison  never  ventures  on 
a  sortie,  and  dares  not  attempt  to  succor  a  caravan 
attacked  within  a  mile  or  two  of  the  ramparts;  and 
at  night  the  patrol  always  carry  torches.  The  fortn 
is  armed  with  six  old  useless  cannon.     The  I 
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IVji-nt  pUHfleB  nenr  SofAks,  Imi  t«  gLntcrally  tlry:  Sta 
l>ed  b  about  li^lf  a  mli«  wide.  The  wnipr  from  the 
melting  ^nows  and  heavy  rains  U  rctiilned  rn  large 
r«««rvolrs  cloaed  hy  »hilcoa,  and  dlstHlmied  by  canals 
for  irrigaiifiih  Wdia  reach  watrr  ai  a  deplh  of 
twenty  feet 

The  levelling  carried  on  by  the  party  has  demon- 
slrwtvd,  thai,  in  leaving  the  Caspian  Sea,  there  isnot 
a  general  riM'  of  the  tiurfaee.  At  the  wells  of  Ayd  hiP, 
i€ver;il  points  are  notably  lower  than  the  surface  of 
the  Caspian;  and  thr  whide  nvirion  between  the  latter 
and  tho  wcUs  [^  a  dn*-^d  up  ann  of  the  sea.  The 
aajiect  of  ihe  ob^ervattoiif  leads  one  to  believe  that 
lh»'y  will  show,  when  workrd  n|»,  that  there  are  many 
points  in  the  iajidy  deserts  between  the  Tekke  oa§i» 
and  Khiva  which  are  low#'r  than  the  Caspian ;  and  it  is 
already  eerta In  that  thr  alleged  former  junction  of 
Itti*  Tejmii  and  Murial  Hi  vers  with  the  Oxu«t  wa*  an 
ImjKigsibility,  ami  that,  though  nearer  to  each  othrr, 
they  emptied  directly  into  the  Caspian,  Further 
work  will  Ik'  nece«i5ary  tofihow  the  exact  origin  i4  the 
depreastouEi  met  with  in  dilTorent  parts  of  the  steppes, 
and  which  have  lHH>n  taken  for  beds  of  ancient  w*at«'r- 
courici^ 

The  e^jiedltion  tvrmluated  its  work  at  Serakt,  and 
Mrtumetl  to  Awkabad  by  a  dilTereni;  route. 


PAL\tS. 

8i»Me  Interesting  details  reapecting  the9«  princes  of 
the  vegetable  kingdom.  a»  Litina-Mis  called  them,  are 
to  be  found  in  Sir  Joaeph  Hooker's  hut  roport  on  the 
progi^ss  and  eottdltion  of  the  Royal  gardens  at  Kew, 
The  WEtenl  to  which  they  have  recently  been  brought 
Into  cultivation  fa  noteworthy. 

Miller,  in  his  Gardener'u  dictionary,  edition  of  1731, 
knew  of  seven  species;  but  only  two  were  generally 
known  in  conservatorie*,  —  the  dwarf  fan-palm  of  the 
south  of  Europe,  und  the  dat«?.  Alton's  Uortus 
Kewensi*,  In  the  second  edition  (1813).  enumeratca 
only  24  specleM.  The  Lcwldigc*,  great  cultivators  of 
palms,  who  |Kij!ise»B4'd  in  their  day  much  the  largeat 
cotlectiou  know^n,  rnumerate  21t>  8|>ecies  In  tlieir 
numery  catalogue  of  the  year  Is2r>,  In  the  Ilerren- 
hau^en  conservatories,  Hannover,  Wendland  had  as 
scinbleil  2S7  siwecies  in  !S33,  and  445  in  18K:f.  This  is 
th*r  largest  collection  In  the  world;  but  the  noblest 
muit  l»o  that  of  the  iSolaulcal  ganlens  of  Buileurorg, 
Java,  which.  In  I860»  boasted  of  •  273  spcclea,  *  all 
staiuling  naked  in  the  open  air.* 

It  is  only  when  tlic  literalurn  of  the  ord^^r  ts 
brought  to£;etlior synlematlc^lly.that  we  aiipn'ciato  the 
fixtent  and  the  vari^'tyof  palnoi.  In  the  new  Gentira 
plantarum,  Sir  Joseph  Ilnnker  character! jecs  132  gen* 
era  r»f  true  paliua,  and  Indicates  about  l,ir¥i  jpcciev 

Our  readers  may  like  to  know  what  [lalms  are  In- 
digenous to  the  I'nited  Stales,  and  what  name"*  Ihey 
now  bear.  WIlhuuL  counting  one  or  two  tropical 
apecies  ^Uii>  li  .tow  In  southern  Fh^rUli,  anil  which 
am  out!  in  and  liahaman  »  liav* 

twotni"  .  *,  Sabal  palmetto, a'  i>ouT: 

the  blue  palmetto,  ilhaplduphylluin  hy•tri^ 


land;  th«  saw  palmetto,  Serenoa  serrulalit  of  Hooker. 
This  Is  the  old  Sabal  serrulata,  upon  which  Hooker 
has  recently  founded  anew  genus,  dedicating  It  to  our 
itssi>ciate,Sereuo Wat?»on  {Palmam  qui  mcruil  feral) » 
there  being  already  aWatsonla  in  honor  of  an  earlier 
botanist  of  this  name.  Finally  we  have,  just  be- 
yond our  national  borders,  namely,  on  the  islands  off 
Lower  California,  a  palm  of  a  peculiar  gpi*u8,  insti* 
luted  by  Mr.  Sereno  Watsoti,  the  Erytlvea  edulis ;  and 
in  southern  t'alifonvia  the  elegant  Washinglonia  bi- 
llfera.  with  which  Wendland  has  compHmented  our 
coun'try  by  naming  Uiis  palm  in  honor  of  its  first  pres- 
ident. The  only  other  president  so  distintjuisbed  U 
Jefferson.  JofTersonla  diphylla  is  one  of  our  choicest 
sprin?:  flowers. 

THE  DEARBORN  OBSERVATORY, 

TniE  report  of  Prof.  G,  W,  liougb,  the  director  of 
the  Dearborn  observatory,  lo  the  boanl  of  directon 
of  the  (  hicago  astronomical  society,  exhibits  an  en- 
couraging state  of  activity  In  that  establishment. 
The  oighteen-inch  equatorial  and  the  Repsold  meridi- 
an circle  have  been  kept  in  excellent  order  and  in 
constant  use;  tliough  it  does  not  appear,  from  the  re- 
pi>rt,  that  this  latter  instrument  has  been  employed 
in  any  setrlce  where  a  smaller  and  less  adequately 
equipped  instrument  would  not  equally  have  sufficed. 
The  objects  specially  studied  with  the  great  lelescoiie 
were  the  great  comet  of  1KS2,  difficult  double  stars, 
and  the  planet  Jupiter,  in  addition  lo  Which  a  few 
miaccllaneoua  obs^^rvaiions  were  made*  The  comet- 
ohservationt  are  of  Interest  as  throwing  some  light 
on  the  question  of  the  breaking-up  of  this  body  into 
three  separate  and  distinct  fragments,  and  the  testi- 
mony of  so  powerful  a  gla^^  Is  of  high  imfiortance. 
Professor  Hough's  obaervations,  from  Oct.  5,  1882,  to 
March  0,  188.^,  are  all  consistent  with  regard  to  the 
apparent  separation  of  these  three  centres  of  conden- 
sation ;  but  they  were  all  the  time  connected  by  matter 
of  leas  density,  so  that  no  complete  separation  took 
place  between  the  parti*  of  the  head. 

Sixty-six  new  double  stars  were  disco veretl  during 
the  year,  most  of  which  are  difficult  objecfa,  and  can 
\>e  measured  only  when  the  seeing  \%  gocnJ.  Professor 
Hough  estimates  that  not  more  than  om*  ribservlng 
night  in  three  Is  suitable  for  such  observations.  In 
tht'  search  for  D*  Arrest**  comet,  six  new  nebulae  were 
detected,  three  of  which  were  found  by  Mr.  lh»rn- 
ham.  The  conrpanion  to  8ifius  was  measured  on  a 
gfKHlly  number  of  nighl«  by  Ijoth  tliese  observers. 
Professor  Ilough  <»3cpects  this  object  lo  be,  in  a  few 
year^,  entirely  beyond  the  reach  of  all  telescopes  ex- 
cept the  largest  ones,  aji  the  distance  between  the 
components  (now  nine  seconds  of  i\w)  Is  diminishing 
about  three«tentb$  of  a  second  annually. 

Tlie  great  red  '^pot  on  the  planet  Jupiter,  first 
noticed  in  1878,  and  which  has  been,  until  «ho  past 
year,  of  a  reddish-brick  color,  hai  grail ually  grown 
paler,  uhtH.  :tt  tJjr  i>res«M^t  time,  it  U  harHy  visible, 
I*tof**  rurcA  the  opinion  tliat  it  cannot 

b«j  tet  r  in  any  iele#cope.    Its  stability 

kabltt,  not  liavlng  changed  very  fna« 
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terially  in  length,  breadth,  outline,  or  latitude,  during 
four  years'  time.  A  slow  retrograde  drift  In  longi- 
tude has,  however,  taken  place  quite  uniformly.  The 
summary  of  mean  results  of  Professor  Hough^s  ml- 
cromctric  measures  of  the  spot  is  as  follows:  — 

1KT0.      I      18H0.      I      1881.  1882. 

Length 12.25"  ll.W"  11.30"  ,  11.83" 

BrcaUth '  3.40  '  3.64     ,  3.8A  3.05 

Ijilltuiie i  -6.96  I  -7.14  -7.40  i  -  7.52 

-     ■                                '  '  '  --.^ 

While  the  8i)ot  has  remained  thus  nearly  stationary 
in  latitude,  the  south  edge  of  the  great  equatorial  belt 
has  gradually  drifted  south  during  the  late  opposition, 
until  it  is  nearly  co-incident  with  the  middle  of  the 
spot.  But,  what  is  remarkable,  the  two  do  not  blend 
together,  but  are  entirely  distinct  and  separate,  seem- 
ing thus  to  indicate  that  they  are  comi)osed  of  matter 
having  repellent  properties,  similar  to  two  clouds 
charged  with  the  same  kind  of  electricity. 

In  the  yt^ars  1004,  1665,  lOiU),  a  great  spot,  with  a 
diameter  of  some  eight  thousand  miles,  or  about  one- 
tenth  that  of  Jupiter,  was  observed  by  Hook  and  Cas- 
sini,  and  situate  in  latitude  Q'  south  of  the  planet*s 
equator.  The  spot  re-api)cared  and  vanished  eight 
times  between  1005  and  17()S,  was  invisible  from  this 
latter  year  until  1713,  and  the  longest  periml  of  its 
continuous  visibility  was  three  years,  and  of  its  disap- 
pearing, five.  Professor  Hough  suggests  the  pos.«^ible 
Identity  of  that  groat  spot  with  the  present  one,  taking 
much  the  same  ground  with  Russell  of  Sydney,  — that 
it  is  a  portion  of  the  solid  Injdy  of  the  planet,  or  Jupiter 
fimiun,  so  to  any,  aiul  is  ofttiniea  rendered  invisible  by 
a  ooveriiiji:  of  clouds.  Professor  IIoui:h  does  well  to 
call  attention  to  the  Incorrect  statement,  so  univer- 
sally made  in  the  astronomical  text-books,  that  new 
belts  are  formed  on  the  disk  of  the  planet  in  the  courfo 
of  a  lew  hours'  time.  The  appearance  of  the  disk 
changes  from  hour  to  hour,  owing  to  the  rapid  axial 
rotation  of  the  planet;  and,  as  we  pass  from  the  equa- 
tor to  the  poles,  the  apparent  transit  of  an  object 
across  the  disk  becomes  slower  and  slower.  Observ- 
ers, even  at  the  present  time,  not  always  realizing 
tliat  they  are  looking  at  a  globe,  and  not  at  a  plane 
surface,  make  statements  regarding  rapid  changes  in 
size  or  shape  of  objects  on  the  planet's  disk  that  are  not 
legitimate  <leductions  from  the  actual  oi)servaiion?. 

Regarding  other  configurations  of  the  disk  of  Jupi- 
ter, Professor  Ifou^h  notes  the  «lrifting  south  of  the 
great  ecjuatorial  belt  nearly  two  secoinlsof  arc  during 
the  late  o[)positioii.  Small  oval  white  spots  were 
observed  to  be  <iuite  numerous.  They  were  diffi- 
cult to  ()l)serve,  and  their  identification  is  somewhat 
uncertain;  but  they  appear  to  have  a  general  retro- 
grade drift  at  the  rate  of  seventy  miles  per  hour. 
Great  numbers  of  minute  white  spots  and  markings 
near  the  equatorial  regions  were  also  objiorved,  the 
discus^i()n  of  which  is  reserved;  but  it  is  a  curious 
fact  that  these  spots  should  drift  for  years  with  the 
enormous  velocity  of  two  hundred  and  sixty  miles 
per  lumr,  if  they  are  nothing  more  than  clouds  in 
the  planets'  atmosphere.    The  series  of  micrometric 


measurements  on  all  these  belts  and  spots  appears  to 
have  been  sufficiently  elaborate,  and  the  results  de- 
rivable from  a  complete  discussion  of  them  will  surely 
possess  much  of  interest  Four  sketches  accompany 
the  rci>ort,  which  show  the  salient  features  of  the 
disk  merely,  no  attempt  having  been  made  to  repre- 
sent the  minute  detail  of  the  equatorial  marldngs. 

About  the  average  success  is  reported  in  the  contacU 
obfrervations  of  the  transit  of  Venns,  of  December, 
1882.  Mr.  Burnham  assisted  in  taking  a  number  ci 
dry-plate  photographs  of  the  planet  on  the  sun,  which 
present  very  sliarp  outlines  of  the  disks  of  the  son 
and  Venus.  The  method  of  insuring  a  minimum  ex- 
posure, ordinarily  in  use  by  photographers^  was  em- 
ployed ;  the  equivalent  exposure  for  any  part  of  the 
sun-8  disk  being  as  short  as  one  sixteen-hundredth 
part  of  a  second.  Professor  Hough  regards  these  ex- 
periments as  showing  conclusively  that  astronomical 
photography  will  be  most  successful  when  the  time 
of  exposure  becomes  a  minimum. 

Davii>  p.  Todi*. 


A   NEW  MOTOR. 

TiiK  pneumatic  tramway  engine  company  of  New 

York  has  recently  issued  a  pros{>ectus,  in  which  it 
presents  the  claims  of  compressed  air  as  a  motor  for 
short  lines,  with  statements  of  the  results  of  experi- 
ments with  a  motor  built  for  them  hy  the  Baldwin 
locomotive- works.  The  engine  was  used^  experi- 
mentally, on  the  Second-Avenue  elevated  railroad  in 
New- York  City,  with  what  would  seem  to  have  been 
very  satisfactory  results. 

The  locomotive  has  four  driving-wheels,  two  work- 
ing cylinders  of  twelve  inches  and  a  half  diameter 
and  eighteen  inches  stroke  of  piston,  with  running- 
gear  like  that  of  the  standard  steam- locomotive  of 
small  power.  In  place  of  the  boiler  there  are  four 
air-reservoii-8,  each  three  feet  in  diameter,  of  Otis 
steel,  half  an  inch  thick,  having  a  tenacity  of 
seventy-live  thousand  pounds  per  square  inch  of 
section,  and  made  up  with  the  spiral  seam  intro- 
duced by  Root.  These  reservoirs  are  tested  to  eight 
hundred  iK>unds  per  square  inch,  and  are  filled 
with  air  at  six  hundred  pounds.  A  small  steam- 
boiler  inside  the  cab  is  used  as  an  air-heater,  and 
raises  the  temperature  of  the  air  leaving  the  reser- 
voirs, and  on  its  way  to  the  cylinders,  to  about  240®  F. 
A  reducing-valve  causes  the  pressure  to  fall,  at  the 
cylinders,  to  a  hundre«l  pounds  per  square  inch,  the 
working-pressure  for  the  engine.  The  cylinders  are 
lubricated  in  part  by  tl»e  water  taken  up  in  the  heater, 
where  the  air  bubbles  up  through  the  confined  liquid, 
and  in  part  by  oil,  introiluced  for  that  purpose. 
The  main  valve  is  worked  in  full  gear,  and  expansion 
is  obtained  by  the  use  of  an  independent  'cut-off 
valve'  on  its  back. 

The  *  braking  system  *  is  as  novel  as  it  is  ingenloiia 
and  effective.    Tlie  engines  are  reversed,  as  hi  f> 
method   of  Le   Chateltier;  and  they  thus  he^ 
pumps,  taking  in  air,  which  is  forced  into  thff 
reservoirs  to  replace  that  expended  in 
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Tlie  §yBlem  Is  rtraUo  still  roort*  effectiv**  by  taking  Ihis 
air,  not  Crom  Uk*  exliaust*plp<»,  but  from  the  air-brake 
cytinilcrs  beneath  the  cars^  an<I  thus  operating  the 
continuous  brakes  on  each  ci*r  m  wtll  aa  the  same 
work  is  done  by  the  common  Weailnghouse  system. 

The  experimental  engine  hna  druwn  tralna  of  Lliree 
and  four  loaded  cars  from  Harlem  to  the  Battery, 
New- York  THy^  a  distance  of  nine  miles,  in  two 
minutes  and  a  half  lesii  than  schedule  time,  —  forty 
minutes,  —  making  all  stops^  and  on  tbrec-fourtlis  of 
*>»  single  charge  of  air.  The  cnjL,dne  will  handle  well, 
Alone,  with  a  pressure  of  twenty- five  pounds. 

It  is  impracticable  to  cover  long  distances  without 
refilling  the  reservoirs,  and  it  h  not  proposed  to 
jAltempt  doing  so.  The  reservoirs  are  to  be  Ailed  at 
•very  ten-nuies  run,  or  every  forty  or  fifty  minutes; 
am!  filling-statkm«are  lo  be  provided  at  projier  inter- 
vals abMig  the  ISn©  of  the  road.  The  reservoirs  are 
1^  well  made,  that  the  engine  stands  all  nighty  under 
ft  pressure  of  one  hundred  pounds,  wilbout  appreci- 
able I  oils  of  pressure. 

Tlie  obvious  and  unquestionable  advantages  of  this 
method  of  transportation  are:  safety  from  the  dan- 
gers of  explosion,  which,  aside  from  simple  jircssuiT, 
are  unavoidable  with  8t4^am  ajid  waU?r ;  iwrfect  clean- 
liness, not  only  on  the  engine^  hut  along  the  line  and 
on  the  train,  in  consequence  of  tlie  avoidance  of 
dust  ami  &mokCp  and  sparks  from  the  engine;  free- 
doni  from  gas  from  tbe  locomotive;  le^s  noiie  than 
with  lb*'  steani-en^lne;  freedom  from  the  annoyances 
from  dripping  hot  water,  soiling  the  clotblngt  and 
half  scalding  the  unfortunate  |»edestrian  beneath; 
permanence  of  the  reservoirs,  which  cannot  be  burned 
out,  &!i  can  the  steam-boiler,  and  which  CAnnot  \te 
injured  by  the  corrosion,  due  to  leakage  of  water  and 
Hieani,  which  is  so  serious  a  cause  of  injury  lo  the 
steam  lK>ller,  The  engineer  appreciates  tlie  latter 
points  particularly,  as  well  as  the  comfort  of  having 
no  fire  or  fireman  to  look  after  and  to  distract  his 
attention  from  his  duties  at  the  throttle,  and  ahead  of 
tlie  tfj^in,  Uo  is  even  saved  the  responsibility  and 
taxation  of  *  looking  out  for  the  water'  in  the  boiler, 
which  is  no  small  matter  on  the  steam-locomotivr 

Comparing  the  commercial  sides  for  ihe  two  motorv, 
the  alr4ocomotivc  will  undo\»hiedly  lie  found  to  cost 
much  le^s  fur  repairs,  to  lo»e  v  a^^tly  le«s  time  in  the 
shop^,  and  to  demand  very  mueh  less  of  the  time  of 
the  rnginecr  and  of  the  master  meehanfr,  when  off 
be  road.  Whrtl*er  the  cost  of  running  will  l>e  so 
till  as  to  permit  the  adoption  of  I  he  system  on  our 

erated  rail  road  ■(.  and  other  railroads  to  which  it 
may  be  at  well  adapted,  cannot,  as  a  matter  of  rourte, 
be  cere  '  '  '  wn  untirilie  I'Xperlmcni  *ha11  have 
bi^en  f  I  all  thr  lK?^t  ciinditions  for  its  oper- 

Lion.  i  nj-*  <s,  in  fact,  the  *|Uc^tion  to  b«  dcler- 
Mned.    The  experiment  on  the  Kew-York  lines  Is 


tjon.  Tlte  experiment  is  a  perfectly  legitimate  one, 
and  the  new  company  are  entitled  to  every  favor  that 
can  be  properly  accorded  those  who  attempt  in  any 
way  tlie  amelioration  of  the  annoyances  and  the 
danger*  of  railway  travel*  R.  H»  TumtsToK. 


vidcntty  very  encot 
thai  the  very  favorn  ^ 
moters   mrt*    '  ^^ 
succesAful 


ind  it  is  lo  lie  hoped 

les  olfereil  by  Its  pro- 

(    uj   long  trial,   and  the 

r  the  iiiot4)r.    So  far  as  we 
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DANIELLS  PRINCIPLES    OF   PIJYSJCS. 

A  tcri-hook  of  the  principltB  of  phyHc$*  By  A. 
DANIKJ.L.  I^naon,  Macfnittant  1884,  20+ 
(J53  p.    8^. 

MAxr  of  those  who  have  been  engaged  in 
teaching  physics  to  uudcrgract  nates  d  mi  tig  the 
last  ten  years  have  felt  the  want  uf  a  text-book 
more  in  accord  with  the  present  con<Ution  of 
the  science  than  the  majority  of  those  acoessihle 
to  the  English-reading  student.  U  is  doubtless 
a  facti  Atid  A  curious  one^  that  those  mos^t  gen* 
eraliy  in  use  in  this  country  are,  or  perhaps  it 
is  better  to  say  were,  originally  translations 
from  the  French  ;  and  this  in  spite  of  the  gen- 
erally admitted  leaderishij)  of  Engilsh-speaking 
|>eople  in  this  department  of  science. 

Although,  perhaps,  the  bcjit  attainable  up  to 
the  present  time,  these  English  translatioiKH  of 
French  text-book^  have  certainly  fallen  short 
uf  perfect  adaptability  to  the  work,  and  more 
and  more  so  as  the  years  parsed  by.  It  is  true 
thnt  an  attempt  has  been  made  by  the  editors 
and  publishers  to  keep  puce  with  the  rapid 
growth  of  the  science,  but  this  attempt  has 
met  with  but  doubtful  success. 

Any  systAin  or  design  or  scheme  which  may 
have  existed  in  some  of  these  books  in  the  bo- 
ginning  has  been  pretty  effectually  destroyed 
by  the  numerous  additions  which  have  been 
made  from  time  to  time,  in  the  [dacitig  of  matiy 
of  which  the  convenience  of  tiie  printer  $eem8 
to  iiave  been  ofbcncr  consulted  than  anj*  thing 
else. 

Although  one  may  find  a  brief  account  of 
the  very  latest  discovery  or  invention  up  to  the 
time  of  going  to  pres5,  be  is  likely  to  find  it  io 
a  most  unexpected  plaw ;  anil,  althi»ugh  hero 
anrl  there  will  l>c  founci  detailed  fragments  of 
tnoilern  theoiy,  they  are  often  so  purely  frag- 
mentary as  to  t»e  quite  unintelligible  to  the 
student.  In  fact*  the  book  comes  to  resemble 
a  cotiglomeralc  in  it^  atructure ;  ami  tfie  stu- 
dent, in  attemptitig  to  -go  through  it,*  meets 
%vith  sudden  atid  reumrkable  changes  iu  hanU 
ne&s  and  density.  I'lie  fa<?t  is,  the  change 
which  has  been  going  ou  in  tin*  ndence  of 
phy>ics  (luring  the  last  tHYecn  or  twenty  years 
docs  not  consist  aloue  in  Lin*  serirH  of  brilliant 
discovcrii^s  and  inventions  which  have  brought 
It  glory  ?" '^  t*nowni  along  with  these  there 
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have  been  almost  (Hjimlly  inii>ortant  revolutioiiH 
ill  its  methods  ami  principles.  It  is  less  a  col- 
lection of  facts  and  experiments  tliiui  it  oiuv 
wajs.  Indeed,  the  accumulation  of  these  within 
the  past  decade  has  been  so  rapid,  and  the  col- 
le<*tion  is  now  so  vast,  as  to  preclude  the  idea  of 
even  an  attempt  to  enumerate  them  in  a  text- 
book. Kortunately  the  accumulation  of  facts 
has  bi'en  accompanied  by  dassilitation  and 
orderly  arrangement.  Theory  and  practice 
have  been  close  companions,  each  occasionall3* 
taking  the  lead.  Not  many  yeara  ago  it  was 
possible,  in  a  text-book  of  moderate  dimensions, 
to  state  nearly  all  of  the  principal  facts  relat- 
ing to  (certain  departments  of  physics,  whi<*h 
are  to-day  represented  by  special  treatises, 
numbered  by  the  hundred.  The  text-book  for 
the  undergraduate  can  no  longer  attempt  to 
deal  with  these  matters  in  detail.  It  must  con- 
fine Itself  to  a  consideration  of  the  establi.she<l 
principles  of  th(»  science,  with  such,  and  only 
such,  experimentjU  illustrations  as  are  necessary 
to  enable  the  student  to  com[»rehend  thesi*  prin- 
ciples. Experiments  must  be  typical  rather 
than  special  in  form,  and  of  such  a  character 
that  the  phenomenon  to  be  exhibited  is  the 
prominent  feature,  rather  than  the  particular 
piece  of  apparatus  with  which  it  is  shown. 

In  the  preparation  of  this  l)ook,  its  author 
has  taken  a  new  departure,  and  largely  in  the 
direction  indicated.  In  glancing  Ihrougli  its 
l)ages,  (Mie  is  equally  surprised,  both  by  the 
presiMice  of  mnuy  things  which  he  has  not  be- 
fore seen  in  text-i)ooks  of  a  similar  grade,  and 
by  the  absence  of  many  otiier  things  to  the  >iglit 
oi'  whieli  \u*  has  long  been  accustomed.  (  H'  \hv. 
hitler,  the  most  noticeable,  at  first,  are  the  fine 
})i<'tnres.  the  absence  of  which  is  m  consj)i<-u- 
ous  feature  of  tiie  book:  indeed,  the  eliarae- 
ter  of  the  work  is  n^vealed  more  proni[)tly 
throiigli  this  feature  than  any  other.  Tuls  and 
drawings  are  introducecl  whenevi'r,  in  the  oi>in- 
ion  of  liie  author,  they  are  necessary  to  ehiei- 
dat*'  the  text;  but  they  are  generally  of  the 
simi)lest  character,  and  such  as  can  readily  be 
reproduced  upon  the  blackboard,  or  added  to, 
if  liiought  desirable,  by  one  possessing  little 
skill.  In  <lescribing  an  exp«'riinent.  only  the 
absolute  essentials  :ire  sliown  ;  the  rletails  of 
construction,  :ind  special  forms  ol'  apparatus, 
being  left  to  tiie  imagination  of  the  student,  or 
the  descri[»live  powers  of  the  teacher.  l*er- 
hai)s  the  economy  exercisecl  in  this  direction 
has  been  a  little  too  rigorous  ;  but  the  plan 
possesses  great  advantages,  both  direct  and 
indirect.  One  is  spared  the  elaborate  descrip- 
tions of  apparatus  which  occupy  so  many  pages 
;)f  other  text-i>ooks.     Jt  must  be  admitted  that 


this  is,  on  the  whole,  a  considerable  gain.  Ii 
is  oAen  dillieult  to  understand  a  complicated 
instrument  from  a  description  and  a  cat ;  and 
often  the  more  accurate  the  latter,  the  greater 
the  difficulty,  as  much  attention  will  be  girea 
to  tlic  really  non-essential  parts.  Students 
have  a  perverse  way  of  bein^^  interested  in  thf 
architecture  of  an  instrument,  and  often  re- 
ceive a  more  lasting  impression  from  its  *  ele- 
vation '  than  from  its  '  ground  plan.'  it  is  iiot 
an  uncommon  experience  to  find  that  a  mao 
will  study  an  instrument  from  cut  and  descrip- 
tion in  the  text-book,  and  fail  to  recognize  the 
same  thing  under  a  somewhat  diflei-eut  form, 
when  it  is  placed  on  the  table  before  him.  Ii 
would  l)e  interesting  to  know  how  many  under- 
graduate students  who  have  studied  electricity 
are  able  to  distinguish  the  soul  of  a  galvanom- 
eter from  its  IkxIv  so  completely  as  to  be  able 
to  recognize  it  in  all  of  the  numerous  forms  in 
which  it  materiaUzes. 

Again  :  in  many  instances  the  instrument  so 
carefully  figured  and  descriljed  in  the  text-book 
has  become  obsolete,  which  c:in  hardh*  be  said 
of  the  principle  involved. 

The  omission  of  this  illustrative  and  descrip- 
tive part  of  the  text-book  is  to  be  commended 
because  it  leaves  room,  —  it  leaves  room  for  the 
introduction  of  much  matter,  which  is  certainlv 
more  than  the  equivalent  of  that  which  is 
omitted. 

Considerable  gain  in  space  accrues  from  an- 
other noticeable  feature  of  the  book,  in  wdiicli 
it  differs  materially  from  those  more  generally 
in  use. 

It  is  not  a  book  of  reference.  The  reader 
will  not  fail  to  observe  the  entire  absence  of 
tables,  and  will  look  in  vain  for  collections  of 
physical  constants,  or  of  numerical  data,  or 
of  the  various  and  varying  results  of  dilferent 
experiments  in  quantitative  investigations. 
The  history  and  personal  aspect  of  scientific 
discovery  will  be  missed  by  many,  and  this 
omission  was  evidently  reluctantly  decided 
upon  by   the  author. 

Strip  some  of  our  well-known  text-books  of 
all  these,  and  they  will  shrink  very  consider- 
ably in  their  dimensions.  There  may  be  dif- 
ference of  o[)inion  concerning  the  desirableness 
of  these  omissions.  Our  author  has  unques- 
tionably assumed,  that,  wherever  his  book  is 
used,  there  will  be  a  good  collection  of  physical 
apparatus,  which  may  be  accessible  to  the  stu- 
dent for  examination  when  desirable ;  and  an 
enthusiastic  and  competent  instructor,  who 
knows  the  history  of  his  subject,  and  cau  arouse 
the  interest  and  enthusiasm  of  his  class  by  suit- 
able references  to  eventful  periods  of  disoowrr 
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and  to  the  personal  characters  of  discoverers. 
Hi.H  k^xt-l>ook  provides  the  pupil  with  the  moat 
of  the  siiljeet:  the  side-dinhes,  dessert^  etc*, 
mil  St  be  furnished  b}-  the  teacher. 

The  l»ook  is  an  oi^tiivo  volume  of  about  six 
hundrerl  pages,  —  not  larger  than  several  well- 
known  treatise!*  in  general  use.  Only  an  ele- 
mentarv  mathematical  tmining  is  assumed  ;  j^o 
_elementary,  in  fact,  that  the  author  has  thought 

desirable  to  deOne  the  welUknowu  constant 
>  which  he  doet^  in  a  note.  Let  no  one  be 
deceived  by  this*  however :  the  student  will 
discover^  as  he  progresKCH,  that  he  must  know 
his  elementary  uuitheumlies  well,  and  that  he 
mtist  pos.sesH  facility  and  reiuiiness  iu  the  uae 
of  symbols. 

In  the  introduction,  some  of  the  fundamen- 
tal principles  on  which  the  science  is  based 
arc  discussed.  One  or  two  terms  concerning 
which  there  has  been  more  or  less  dispute  arc 
handled  a  little  delicately  in  the  beginning. 
An  iDhtauce  of  this  Is  the  use  of  the  word 
*  foi'ce/  The  author  is  a  little  shy  about  de- 
fining it  at  tirst.  IUh  confidence  grows,  how* 
ever,  as  the  work  progresses ;  and  he  once  or 
twice  hints  at,  but  never  iiuite  reaches,  the 
neat  slatemefit  of  Clerk  Maxwell,  that  force 
is  *  one  of  the  aspects  of  a  stress.' 

A  chapter  is  devotcil  to  the  processes  oC 
mea.<«uring  space,  time,  and  mass,  in  which  the 
rather  discouraging  statement  i^  ujade,  that 
*^good  linear  measurement^  in  whatever  way 
etfected,  ought  to  present  an  error  less  than  one- 
millionth  of  the  whole/*  There  is  a  well- written 
chapter  on  work  and  energy,  including  a  brief 
discu»si<»n  oY  the  indicator  diagram*  This  is 
f(»llowe<l  by  the  subject  of  kinematics,  cover- 
in  jir  njorc  than  a  hundred  pages. 

The  treatment  of  this  sulyect  is  somewhat 
novel  for  a  book  of  this  class,  inchrdtng.  as  it 
does,  a  tolerably  complete  discussion  of  simple 
harmonic  motions,  their  comjMisilion  and  reso- 
lution ;  a  statement  of  Font  ier*s  theorem  ;  a  dis- 
euHsiou  of  waves  and  wave-motions  ;  the  prop- 
agation of  waves,  tlieir  reflection,  refraction. 
rnlerrerence,  and  dilfracUon ;  the  vibrations  of 
cliortls,  meuil»ranes,  etc.  In  the  stateuient  of 
Ptolemy *s  law  for  rellet^ion,  and  Fermat*s  for 
refniction,  ottcn  known  as  the  priuci[>les  of  least 
fitslancc  and  least  time,  the  author  has  I'ailecl 
to  note  the  very  important  exceptions  to  both, 
to  give  the  limitations  tfi  which  thev  are 
Ibject. 

There  follows  the  subject  of  kinetics,  in  which 
aomc  general  [iroiiosittons  in  reference  to  forces 
are  derived  from  thone  already  established  iu 
the  study  of  motion.  Moment  of  inertia,  radius 
of  gyration,  and  energy  of  a  rotating  lH>dy«  Site 


more  Uioroughly  treated  than  is  customary  in 
such  a  treatise. 

There  is  a  very  satisfactory  chapter  on  at- 
traction and  potential.  Potential  of  a  point  in 
spatH.%  equi potential  surfaces,  lines  and  tubes 
of  force,  etc.,  are  discussed  in  a  manner  so 
clear  and  intelligible  as  to  enable  the  student 
to  be  somewhat  master  of  tlie  situation  when 
be  comes  to  the  practical  ai)plication  of  these 
conceptions.  The  chapter  on  gravitation  an<l 
the  pendulum  is  satisfactory  ;  but,  iu  the  last 
proposition,  the  author  has  made  the  not  uncom- 
mon mistake  of  failing  to  correctly  state  the 
conditions  of  the  reversible  penduluiu.  It  is  a 
little  curious  that  it  is  not  otiener  observed  that 
a  symmetrical  bar  will  oscillate  about  any  two 
points  erpially  distant  Cvoni  the  centre  of  grav- 
ity in  the  same  time.  Students  ai-c  likely  to 
be  cousulenibly  jHi/.zleci  when  tliey  attem(>t  to 
iletcrminc  iu  tliis  way  tlie  length  of  a  single 
pcnilulura,  and  <liscover,  that,  the  shorter  the 
[>endulum,  the  longer  tlie  j^jerifKl  of  vibrn- 
liou. 

In  many  text- books  the  stu<ly  of  matter  and 
its  properties  forms  the  subject  of  the  opening 
chaiiter  ;  with  some  propriety,  [)erhap8,  ati  mat- 
ter is  assumed  to  be  the  solid  foundation  upon 
which  the  science  of  phywics  rests*  In  this 
volume,  however,  it  is  not  distnissed  until  nearl}* 
two  hundrc<l  pages  have  been  passed  over. 
One  of  tile  peculiar  feattircs  of  the  ticatment  of 
the  Kubject  iiy  our  author  is  the  admission  of  the 
ether  as  a  form  of  matter ;  and  the  reasons  for 
so  doing  are  ably  presented.  Its  properties  as 
jnatter  are  explained  as  far  as  known  or  sur- 
mised,  and  the  vortex  atom  is  not  forgotten » 
The  chapter  includes  a  discussion  of  the  molec- 
ular const  it  u lion  of  matter*  a  brief  considera- 
lion  of  surface-tension  and  su|>erlicial  viscosity, 
with  their  application  to  capillary  phenomenu, 
ami  a  brief  study  of  viscosity  of  solids,  liqttids, 
and  gadcs. 

The  middle  of  the  book  is  passed  before  the 
study  of  heat  is  bcgtm.  Heat  i^  considered 
as  including  two  totally  distinct  forms  of  en- 
ergy ;  and  the  treatment  of  what  is  known  as 
radiant  heat  is  deferred  imtil  a  later  period. 
Under  the  head  of  heat  proper  will  be  found 
st)me  dl**cu8sion  of  the  principles  of  thermo- 
dynamics, including  a  treatment  of  (arijot's 
cycle.  It  oci'U[>ies  forty  pages,  and  might 
have  been  improved  by  a  more  complete  prt^s- 
cntntion  of  the  subject  of  conduction.  Sound 
is  conmdercii  through  Hfty  pagen  **}  "inHi 
musical  intervals  and  sc^aU*?*,  the   \  of 

strings,  and  the  propagation  thn>i*-ii  :^w 
liqtiidfl,  and  gases,  receive  rather  more  a 
tion  than  is  usual. 
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ruder  the  geiUTul  head  of  •  et lie r- waves,'  the 
unity  of  the  so-eallcHl  hent,  li;j;ht,  :ni<i  actinic 
rays"  is  explained.  The  theory  of  ex<-iianges, 
and  Stokes's  law,  are  considered.  'I'lie  treat- 
ment of  color  is  extremely  satisfactory.  Tlie 
origin  and  propagation  of  ether- waves,  reflec- 
tion, refraction,  and  i)olarizalion,  together 
with  tlie  i)ostulates  of  Fresnel,  Neumann,  and 
MacCullagh,  occupy  oonsideral»le  space.  All 
of  this  i)recedc3  wiiat  is  generally  known  as 
geometrical  optics,  which  is  not  elaborately 
discussed.  In  double  refraction  the  lluyghe- 
nian  construction  is  given,  and  the  suidy 
of  optical  instruments  is  remarkal»le  ft)r  its 
l>rcvity. 

Electricity  and  magnetism  are  provisionally 
defined  as  properties  or  coiulitions  of  matter, 
the  matter  referred  to  being  that  extraordinary 
form  known  as  the  ether.  Just  enough  in  the 
way  of  experiment  is  given  to  enable  the 
student  to  understand  the  development  of 
the  principles  of  the  subject,  which  are  estab- 
lished under  the  assumption  that  he  has 
mastered  the  chapter  on  attraction,  potential, 
etc.,  already  referred  to.  Some  of  the  uotable 
features  of  this  pari  of  the  work  are  more  than 
ordinarily  intelligible  discussions  of  thermo- 
electricity, Peltier's  and  Thomson's  *  etfects,' 
the  presentation  of  Maxwell's  theory,  with  his 
electromagnetic  theory  of  liufht,  and  brief 
mention  of  Uowland's,  Kerr's,  and  Hall's  <«x- 
perinients.  There  is  also  a  comparison  of 
units  in  the  electrostatic  and  ele<-troMiiiu:m'tic 
svstems.  and  a  <liscussion  of  the  meaninir  and 
value  of  tlie  constant  v.  The  arranLrenirnt 
of  topics  in  electricity  and  magnetism  may 
be  criticised,  in  that  it  would  seem  desiinbje 
to  have  introduced  the  suljjcct  of  magnetism 
and  magnetic  potential  at  an  earlier  staLTe, 
llius  making:  [)ossible  an  eailier  exi)ONiii«)ii 
«»f  the  origin  of  the  electromagnetic  unit-i  of 
measure. 

In  connccti<»n  with  the  matter  of  units,  il  is 
worth  while  to  remark,  that  thronghoiit  the 
work  the  author  has  lelt  eoimtrained,  pos^iljly 
out  of  respect  lor  an  unwhole.^ome  Kn;ilish 
[)rejudic»*.  to  make  !Ve(iiienl  u^e  of  the  t*f>ot, 
inch.  i)onnd,  ounce,  grain,  etc.  Il  is.  perhaps, 
hardly  fair  to  exp«'<*t  an  I'-ngli-Nh  author  to 
adher*;  strictly  to  the  use  of  tlie  metric  s\  stem  : 
but  in  the  present  instance  the  confusion  of 
the  units  is  a  blemish  all  the  more  m.»ticeable 
by  reason  of  the  otherwist*  simple  anrl  elegant 
methods  of  treatment.  Clumsiness  of  stalt'- 
ment  and  solution  is  frecjnently  the  unavoid- 
able result.  No  evidence  of  this  is  needed  ; 
but  it  may  not  be  amiss  to  quote  from  so  con- 
servative a  source  as  Tliomsou  and  Tait  (  Nat. 


])hil.,  art.  K^s),  who,  ul thong li  selecting  the 
foot  as  l)eing  '  for  Hritisli  mcasureinent  gen- 
erally the  most  convenient,'  remark,  that  "the 
British  measurements  of  area  and  volume  are 
infinitely  inconvenient.,  and  wasteful  of  brain- 
energy  and  of  plodding  labor.  Their  contrast 
with  the  simple,  imiforin  metrical  system  of 
France,  Germany,  and  Italy,  is  but  little 
creditable  to  English  intelligence." 

Not  the  least  remarkable  feature  of  the  book 
is,  that  its  author  is  a  lecturer  iu  a  medical 
school,  and  it  '*  was  primarily  design e<l  as  a 
contribution  to  medical  education." 

Altogether  the  book  must  bo  regarded  as 
one  greatly  in  advance  of  those  of  a  similar 
grade  generally  in  use.  It  is  not  intended  as 
a  substitute  for  a  lalK)ratory  and  labora ton- 
practice,  for  no  book  can  be  this :  but  it  is 
admirably  adapted  for  a  preparation  to  a 
laboratory  course,  in  that  it  furnishes  the 
student  with  such  **  a  store  of  general  prin- 
ciples, that,  when  he  comes  to  enter  a  physical 
laboratory,  he  may  then  find  around  him,  in 
the  concrete  form,  a  collection  of  pieces  of 
ai)paratus  the  construction  and  the  action  of 
which  he  is  able,  by  the  application  of  prin- 
ciples already  familiar  to  him,  promptly  and 
intelligently  to  comprehend." 

The  belief  that  such  a  text-book  will  be 
gla<lly  welcome<l  by  many  teachers  of  physics 
in  this  country  may  justify  the  somewhat  ex- 
tended reference  to  its  character  and  contents, 
jxiven  above. 


l'IH)rA<iAri(>X  OF   TUnKllCULOSIS. 

Thf  injlufTict'  of  hcrcjliuj  nud  cotituffion  on  the  pro}*- 
'it/ntioti  (if  tuhrrculnshn  am!  the  jtrcventlon  of  inju- 
rious  t jVi  cts  from  cotisumj)fi(m  of  the  jlesfi  and 
;/////■  of  tuf/rrrulttiis  animtih.  By  A.  Lydtix, 
Carlsruhe,  veterinary  advis»»r  to  the  Baden  gov- 
ornnient ;  (I.  Fi.iMiMi,  LL.I).,  F.R.C.V'.S., 
}»rincipal  vetoriiiary  surgerai  to  th«»  British  army; 
and  \'an  IIkktskn,  v«'t«'riiiary  surireon,  and 
<-lii«'f  insppott.r  of  the  Brussels  abattoir.  Xe\> 
York,  Jinl'in.^,  [bSSlJ.     17') p.     8°. 

Tm>  VDJunie  is  a  translation,  by  unt*  of  the 
connnittee  npi»n  its  preparation,  of  a  rejTort 
prei)ared  for  discussion  at  the  International 
veterinary  congress,  held  at  Brussels  in  Sei>- 
tember,  l.'ss:).  The  (^nestion  of  the  etiology 
of  tuberculosis  is  one  of  the  most  important 
of  modern  medicine,  and  occupies  the  atten- 
tion of  a  large  part  of  the  profession  to-da}'. 
Its  importance  is  not  confined  to  the  human 
race,  in  so  far  as  il  attacks  mankind ;  butt  bi 
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mg  so  wide-spread  among  domestic  animals, 
it  oecTssarily  atfects  humanity  in  this  direction 
also. 

The  report  before  ns  is  a  valuable  sommary 
of  the  condition  of  scientific  knowledge  at  the 
present  day*  upon  this  question,  in  its  relation- 
ship to  domestic  animals,  and,  through  them, 
to  mankind.  It  begins  *rith  an  account  of  the 
nomenclature  of  the  disease  from  the  earliest 
times  to  the  present,  discusses  the  best  means 
of  diagnosis,  the  course  and  the  anatxiniical 
appearaiice  of  the  disease.  In  regard  to  the 
latter  point,  the  conclusion  already  goncrally 
accept43d  by  medical  men  is  reached,  tiiat  the 
'  critcrium  *  of  the  disease  must  Ih>  sought  in 
the  irritant  which  causes  it,  and  that  this  irri- 
tant is  found  in  the  bacillus  of  Koch.  In  con- 
nection with  this  portion  of  the  rejK>rt,  there 
is  a  \*ery  good  discussion  of  the  predisposing 
causes  of  the  disease  (pp.  3.>— 11*),  followed  by 
a  consideration  of  the  animals  (other  than  cat- 
tle) that  are  known  to  be  subject  to  attack 
by  it*  The  conclusion  is  reached,  alter  all 
this*  that  **  tuberculosis  is,  of  all  maladies 
alTecting  the  domesticated  animals,  that  which 
is  the  most  wide-spread,  and  which,  of  nil 
others,  most  deserves  the  qualification  of  *  pan- 
xooiy/  ** 

The  second  chapter  of  the  book  is  devoted 
to  a  consideration  of  the  question*  **^  What  is 
the  inllucnce  of  heredity  on  the  propagation  of 
tuberculosis?*'  (pp.  .>.W;8.)  After  Uie  con- 
sideration and  quotation  of  many  cases  and 
authors,  a  number  of  conclusions  are  reached, 
of  which  the  last  seems  to  contain  the  essence, 
—  *' that  tuberculous  parents  may  transmit  to 
their  progeny  a  [predisposition  to  tuberculo- 
sis," 

The  second  question,  '^What  is  the  influence 
of  ctmtagton  on  the  propagation  of  tuberculo- 
sis?** rec4*ives  very  thorough  consideration. 
A  large  numbiT  of  authors  —  from  Huhllng  in 
1771,  to  Villemin  and  Koch  in  our  own  day  — 
are  cited  to  prove  tlie  contagious  nature  of  the 
<llscase.  A  summary  of  the  reasons  for  tlie 
opinion  that  animal  and  human  tuberculosis 
,ire  one  and  the  same  is  given  (pp.  8.3-98)  ; 
and  this  portion  of  the  work  is  concluded  by 
a  short  r4sum^  of  Koch's  labors  on  this  dia- 
eaae. 

The  diicusaioQ  of  the  thini  question,  **  What 
are  the  preventive  measures  which  should  be 
had  recourse  to,  in  order  to  arn»st  the  injuri- 
ouft  effecls  which  may  result  from  the  use  of 
lh«  rtesh  and  milk  of  tuberculous  cattle?" 
^I^pencn)  with  a  review  of  the  ancient  laws 

llnst   the   u^   of  diseased   meat,    together 
[with  some  account  of  the  varioun  attemi>ta 


made  in  more  recent  times  to  regulate  this 
traffic. 

The  two  plans  for  the  regulation  of  the  sale 
of  diseased  meats  are  thus  summarized:  '^a^ 
All  preventive  measures  may  be  reduced  to 
the  simple  advice  to  cook  the  flesh  well  before 
eating  it;  and,  5,  Flesh  of  tuberculous  animals 
should  be  confiscated,  either  in  every  case,  or 
in  certain  circumstances/'  The  first  method 
of  procedure  is  unsafe ;  because,  in  the  first 
place,  it  would  probably  not  be  thoroughly 
done,  and,  in  the  second  place,  a  recommenda- 
tion alone  would  not  infiuence  in  the  least  those 
whf>  are  in  the  habit  of  eating  raw  or  almost 
raw  meat  (a  common  pr,actice  in  Central  and 
North  Germany).  The  objections  to,  and  the 
difllculties  in  the  way  of,  the  adoption  of  the 
second  method,  that  of  regulation,  are  men- 
tioned, and  discussed  in  an  exhaustive  man- 
ner; the  ctTect  of  laws  of  partial  or  cKjmplete 
confiscation  of  affected  animals  is  shown  ;  the 
action  of  '  warranty  *  laws  upon  the  morals  of 
the  Initcher  and  owner,  and  the  general  effect 
of  any  attempt  at  regulation  upon  the  cupidity 
of  owners  and  of  all  concerneil,  are  well  illus- 
trated, 

A  number  of  recommendations  to  the  con- 
gress are  made  for  adoption,  too  long  for 
quotation,  l:»ut  seemiugly  based  upon  a  firm 
ground-work  of  knowledge  and  experience. 
The  report  was  brought  on  for  discussion  at 
so  late  a  period  in  the  session  that  not  much 
was  done  in  this  direction.  Tlie  sense  of  the 
meeting,  however,  seemed  to  be,  that  some  law 
should  be  framed,  restricting  at  least  the  sale 
of  the  meat  of  animals  afTectcil  with  tubercu- 
losis. 

The  report,  as  a  whole,  contributes  nothing, 
from  an  exi)erimental  j)oint  of  view,  to  t»ur 
knowledge  of  this  disease,  but,  as  before  stat* 
ed,  is  a  very  complete  r^auftii'  of  the  i|ueslioii 
as  it  stands  to-day  in  its  hygienic  and  pecun- 
iary relations.  It  will  be  of  interest  ami  im- 
portance to  all  veterinarians,  as  a  summary  of 
the  knowledge  thus  lur  obtained,  and  as  an 
index  to  the  original  sources  tVom  which  this 
knowleilge  may  be  drawn.  To  scientific  men 
a<*tually  engage<l  in  tlie  %vorking-out  of  the 
problem  of  the  etiology  of  tuberculosis,  it  can 
lie  of  interest  only  a^  presenting  tin-  case  from 
the  veterinarian's  stand -point. 

The  book  is  well  gotten  up,  an<l  clearly  print- 
ed, but  few  errors  having  escaped  the  t^ye  of 
the  proof-reader.  For  ourselves,  we  should 
prefer  cynt  to  ky^t.  The  addition  of  an  index 
w  made  the  book  more  serviceable  to 

tin  _  1  reader,  and  for  purposes  of  rvfer- 

enoe. 


(>:}K 


SCIENCE. 


[Vol.  III..  Xo.  08. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT    ORGANIZATIONS. 

U.  8.  gMlogicftl  rarrey. 

yfineraUtatUticHOf  the.  CnWd  .S/a^ea. —  Mr.  Albert 
Williams,  jun.,  is  arranging  for  the  issue  of  a  second 
volume  on  the  mining  industries  and  mineral  re- 
sources of  the  United  States,  and  is  now  engaged 
in  the  preliminary  work  necessary  to  f.icilitate  its 
preparation.  This  report  will  cover  statistically  the 
calendar  years  of  1S*<3  and  18x4:  preserving,  how- 
ever. th»'  record  for  former  years,  already  published 
in  his  first  report.  The  general  form  and  scope  of 
the  work  will  bt*  similar  to  that  previously  followed. 
]^?petitil•n  of  text  matter  will  be  avoided,  and  the 
chief  aim  will  be  to  treat  in  greater  detail  sucli  topics 
as  could  not  well  be  enlargeil  upon  in  the  tir-t  n»port 
without  exleinling  it  beyond  the  pnip^r  limits. 

Tlie  second  volume-,  while  complete  in  itself  from 
a  statistical  pcjini  nf  view,  will  complement  the  first 
in  the  matter  of  description  of  lo«aliiiOM,  metallur- 
gical processes,  etc.  A  change  which  will  aild  to 
tin*  interest  of  the  work  will  be  the  intnMluction  of 
a  -ieries  i*f  irraphic  statistical  charts,  showing  at  a 
i^lanee  the  proi^res'*  in  ih»-  .several  industries.  A  fair 
start  has  alreaily  been  made,  and  the  w«»rk  will  be 
pu^hi'd  eiirrLji'tieally  with  a  view  to  secure  the 
proniptn«-ss  in  publication  which  i:*  so  necessary  in 
rep<»rt8  of  this  class.  The  value  of  such  statistics 
to  tlie  iiiduotries  whuse  progress  they  reconl  is  the 
riulcku«'>s  with  which  they  an-  irivm  to  the  public. 
Thirn-  is  a  somewhat  prevaleni  i.lea  that  sui'h  work 
cannot  b..  published  within  a  nasmiable  time  after 
th.:  expiratinii  c,f  ih.*  tinif  tci  wlii«'h  it  refer-.  This 
is  refuted  by  Mr.  Williams's  first  n-port,  which  was 
i>sued  i-arly  in  tli.*  fall  of  i^^:\\  and  lb.*  n-^ults  of  the 
work,  in  a  c«»niliMi»ii*d  form,  wenr  i^iven  tr»  the  public 
wiibin  a  ffw  wiM-ks  after  the  manuscrii>t  was  i;iven 
t«)  the  prijiii-r,  which  was  on  the  :j')th  of  June,  to 
which  date  the  pniductioii  statisijes  were  carried. 

fil'irinl  strinf.  —  Prof.  T.  i\  rhamberlin  is  lollect- 
ini:  ami  ronipilini;  all  obsi-rv.iiirms  oii  i^lacial  striatlon 


within  the  limits  of  the  United  States^  The  resal:* 
of  his  work  will  be  embodied  in  a  bulletin  to  be  pub- 
lished by  the  sur\-ey.  He  would  be  glad  to  incur- 
porate  any  unpublished  notes  which  obferrers  iiu> 
be  kind  enough  to  <*ommunicate.  As  fall  details  v 
practicable  are  desired,  relating  to  the  character  of 
the  striations,  locality,  kind  of  rock*  inclination  of 
striated  surface,  altitude,  and  other  topographiol 
relations,  etc.  Professor  Chamberlin  woold  ako 
esteem  it  a  favor  to  have  his  attention  directed  to 
ob8cr\'ations  n.'corded  in  unusual  publications,  or  in 
tli(»sc  not  readily  accessible,  or  for  any  other  reasons 
liable  to  be  overlooked. 

Topotjrafftic  rmtes,  —  The  work  of  compiling  topo- 
graphic material  for  the  map  of  the  District  of  Colum- 
bia and  adjoining  territory  has  been  completed;  azid 
the  party  under  Mr.  S.  H.  Bodfish's  supervision  was. 
during  March  and  April,  engaged  in  field-work  f«r 
the  purpose  fif  obtaining  data,  with  the  object  of 
tinishing  the  survey  of  the  area  left  untouched  U 
the  ci»a«*t  and  geotlelic  survey.  —  Field-work  for 
the  ctmipletion  of  the  map  of  the  Denver  basin  will 
so«in  be  unilertaken.  Mr.  Anton  Karl,  who  taaj 
charge  of  the  topographic  work  in  the  Hocky  Moun- 
tain district,  has  left  the  Wa»hington  office,  and  if 
on  his  way  to  Denver  to  begin  this  work,  which  wa.* 
temporarily  sus|)ended  la«t  summer.  He  expects  to 
fmlsh  it  in  about  six  weeks.  All  that  remains  to  be 
done  is  to  earn'  the  triangulation  over  the  area,  aii'l 
to  complete  the  tilling-in  of  the  contours.  The  map 
will  include  about  a  thousand  square  miles,  on  a  scale 
«»f  one  mile  to  one  inch.-^—  In  ih**  division  of  th»' 
Pacific,  work  during  March  was  much  interfered 
with  by  rainy  weather.  Mr.  Hoffmann,  after  com- 
pleting his  map  of  the  New  Idria  district.  proceetM 
to  Sulphur  Hank,  where  he  wa*  making  good  proii- 
ress.  correcting  and  a»lding  t««  his  former  work  then-. 

(.MUci'-WMik  i<  proi:res*ing  satisfactorily.     Som«? 

of  th«*  maps  are  fast  approaching  completion,  and 
]>reparati(»ii>  will  si.>on  be  maile  for  putting  the  vari- 
ous parti  I -s  in  the  tiidd  for  the  coming  season. 


HKCKXT  I'ROL'KEDISaS   OF  SCIEXTIFIC  SOCIETIES. 


Torrey  botaoical  club,  Nvw  York. 
.V#i//  /.?. — Mr.  liicknell  read  a  paper  upon  (.'arex 
Peniisxlvanica  and  r.irex  varia,  i«-f»rriii;:  particu- 
larly to  the  dilTereuei;  ni  habit  i»f  the  subterranean 
parts  nf  the  plants.  ('..  Pennsylvariica  thp^\v^*  out 
runti<-i-s  early  in  the  year,  which  soon  root,  and  be- 
c<mie  umler^round  8tenl^.  Th^'-e  .-xtenil  in  all 
direi'tions  from  the  parent  plant,  each  foNt«'rin::  a  suc- 
cession of  shoots,  some  of  which  tli>Mn«c]ves  h*>coTne 
ccntnrs  of  a  f»econtlary  ^=^.•^ie^,  of  rijnn«rs.  1  have  un- 
earthed these  runners,  bearin;;,  at  interval  of  a  few 
inches,  four  or  more  generatioiit  of  living  shoots,  to- 
gether with  the  remains  of  several  ohb-r  gen-rations. 
It  thus  appears  that  the  new  shoots  do  not  always  t>e- 


come  e^itabii^'hed  a**  separate  planu.  but  that  often  i 
series  of  tufts  remain  jK*rmanenily  attached  by  under- 
i;rouiul   connection   for  many   years.     The  sej-anitf 
tufts  dn  n.'t    app<:-ar  to  live  more   than  about  two 
years.     Where  this  sedce  grows   in    abundance  its 
runners    may    be    found    crossing    anil    re-crossius; 
b»'neaih  thi-  "urf-ice  of  the  gnmnd:  and  careful  exca- 
vation w  111  shiiw  that  many  apparently  distinct  plant- 
lets  belong  tu  the  <ame  sy$trm  of  underground  stem. 
Thf  runniTS  are  a:  fir*:  ci-thed  wi:h  closely  imbri- 
cated scales,  arislu::  f.-om  m^ie^  all  along  the  ttem. 
These  ultimately  'lecay.  and  btoome  frayed  Int^  * 
coarse  frin-'-,  which  remains  apnnsed  to  tbe 
whorls  from  ever>-  node.     In  «.'.  varia  S 
gn)wtb  is  entirely  different.     This  sp^ 
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di»po«itioTi  to  spread  laU^rally,  but  grows  iti  close 
liiftt.  These  spring  from  a  dense,  knotty  mast  of 
small,  closely  aggregated  root-stocks,  which  bear  a 
profusion  of  loug»  fibrous  roots.  Year  after  year 
tlvesc  rooty  masses  produce  au  abundance  of  new 
shoots,  which  rise  from  the  surface  amid  the  old. 
Kach  ultimate?  root-«tock  becomes  the  site  for  a  closely 
clustered  colony  of  compound  shoots;  and  these  sec- 
ondary tufts,  compacted  into  a  single  mass,  make  up 
the  plant.  A  slight  tateral  prolongation  of  a  shoot  is 
sometimes  necessitated  by  an  obstruction  In  the  most 
direct  way  to  the  surface,  but  this  is  the  nearest  ap- 
proach  to  subterranean  9prea<liuf;.  In  no  other  of 
our  »*t)ecles  of  C^irex,  of  the  section  Montauae,  do 
we  And  the  counterpart  of  the  underground  stems  of 
C*  FennsylranicA.  The  clofcst  approach  towards 
them  Is  ahoim  by  C.  umix^llata.  From  its  dense 
undergrouDd  tuftA,  thin  plant  sometimes  produeen 
short  underground  stems;  these  are,  how(*%er,  more 
like  suckers,  and  do  not  stray  far  from  the  parent 
plant,  merely  assisting  to  increase  its  dimensions. 
C.  pultescens  is  of  leas  tufted  habit  than  cither  of 
the  other  sfH'ciet  of  this  section;  the  shoots  being 
Irregularly  produced  by  a  progressive  underground 
stem,  or  root^stock^  which,  however,  bears  no  resem* 
blatiee  to  the  underground  nmners  of  C.  Pennsyl- 
vanlciL 

Tba  BrookrUlA  sooietj  of  natoral  histoiy,  IndJajuu 
Mttjf  6\  —  A.  VV,  Butler  described  the  extent  of  the 
Niagara  formation  In  Franklin  county,  and  gave  a 
section  showing  the  stratification  near  the  town  of 
Laurel.  He  descritwd  the  varying  thickness  of  the 
strata,  the  economic  uses  of  the  stone,  the  south- 
westward  dip  of  the  strata,  and  the  quantities  of 
chert  which  are  found  in  locations  on  top  of  the 
best  building-stone. D.  R.  Moore  gave  an  ac- 
count of  some  peculiar  mounds  In  Butler  county, 
O,,  and  Franklin  county,  Ind.,  confining  hU  time 
mostly  to  the  *  Glldewell  mound/  four  miles  north* 
east  of  Brookville.  This  mound  ts  situated  near* 
ly  three  hundred  feet  above  the  east  fork  of  the 
Whito  Water  Klvcr,  on  tho  point  of  a  ridge  jttittng 
out  into  the  river.  The  mound  is  sixty  feet  in  diame- 
ter, and  at  present  i*  twelve  feet  hich.  It  is  built  of 
oarth  which  h;is  been  brought  from  some  other  local- 
ity^ as  no  fuch  earth  has  been  found  within  about 
half  a  mileiif  its  location.  The  mound  hjis  been  cov- 
ered with  large»  Hat  *tone«,  overlapping  each  other 
after  the  manntT  of  shingle*  on  the  roof  of  a  house ; 
and  tlie»<!  stones  are  now  covered  with  Tegetablf 
mould,  in  some  places  to  a  depth  of  almost  two  feet. 

Afladsmy  <d  mtorkl  id^noMt  Philadelphia. 
April  in,  —  Mr.  Joseph  Willc«>x  culled  attention  t^) 
a  fine  collection  of  upwards  of  eighty  vpeciTnenv  of 
fifty  specie*  of  marine  sponges  made  by  him  during 
the  winter  in  Florida,  and  presenlcMl  to  the  acndemy. 
Conllnuiiii:  Iih  remarks  on  the  geology  and  natural 
hiv  i.  Mr.  WlHcr.x  stated  that  the  rocfei 

wh  t  const  extend  out  for  many  miles 

Into  the  Uo:  ioo,  making   the   waters   ver>' 

at    Thif  I  f  the  streams  from  the  maln- 

te  yut  iHrough  ihnnift  rocky  ahoaU  In  the 


same  direction,  and  with  the  tame  tortuous  course 
as  before  reaching  the  shore.  The  limestone  of  the 
peninsula  ia  soft,  and  eroded  into  a  vast  number  of 
caverns  and  sink-holes.  Where  exposed  at  an  ele- 
vation, the  roek  becomes  hard  and  firm,  in  some 
localities  resembling  marble.  Referring  to  Agasslz'a 
suggestion  that  the  sea-urchins  of  the  coast  which 
cover  themselves  with  seaweed  do  so  for  protection, 
the  speaker  remarked  that  such  an  explanation  was 
open  to  doubt,  m  allied  forms  which  have  the  liabit 
of  covering  themselves  with  little  mounds  of  white 
shells  are  rendered  thereby  much  more  conspicu- 
ous. The  common  conch  of  the  coast,  Busycon 
pyrura  had  been  found  spawning  under  the  sand, 
the  egg-cases  always  being  attached  to  a  shell  at  least 
eight  inches  below  the  surface.  He  had  been  in- 
teiMisted  in  the  numerous  saw-fishes  which  swim 
about  in  shallow  water.  When  approached,  they 
settle  quietly  In  the  satid  until  partially  covered, 
when,  feeling  secure,  they  will  allow  thcui selves  to 
be  almost  touched  before  darting  away.  In  this  con- 
dition, they  are  readily  held  down  with  a  spear,  when 
they  elevate  the  head,  turn  up  the  saw,  and  pull  it 
repeatedly,  and  with  sutHcient  force  to  make  a  deep 

notch   In   the   wooilen  handle. Referring  to  the 

collection  of  sponges,  Mr.  Edward  Fott^  remarked 
that  they  were  all  siliceous,  with  the  exception  of 
one  Interesting  calcareous  species.  He  had  received 
several  fine  fresh-water  sponges  from  the  SL  John's 
River,  in  the  neighborhood  of  Palatka,  collected  by 
3klr.  Mills  of  Buffalo.  Re  believed  one  of  the  forms 
to  bo  an  undescribed  species  of  the  genus  Meyenla, 
for  which  he  proposed  the  name  subdivisa.  He  was 
Informed  by  Mr.  Willcox  thai  the  comparative  scar- 
city of  fresh- water  sponges  In  that  region  was,  doubt- 
less, owing  to  the  sup<.^rabundance  of  confervoid 
growths,  which  not  only  covered  submerged  logs, 
etc.,  but  also  flourished  on  the  backs  of  the  alligators. 


NOTES  AND  NEWS, 

Thk  uimerican  of  Philadelphia  annouitces  the 
ptrnonnel  of  the  new  biological  department  of  the 
University  of  Pennsylvania  aa  follows :  **  At  the  head, 
as  director,  and  professor  of  anatomy  and  zoology, 
was  placed,  of  course,  Dr,  Joseph  Leidy,  whose  selec- 
tion guarantees  to  the  scientific  world  the  value  of 
the  new  department.  With  him  are  to  be  assocUted 
Dr.  J.  T.  Rothrock,  professor  of  botany;  Dr.  A. 
J,  Parker,  professor  of  comparative  anatomy;  Dr. 
Harrison  Allen,  pn^feasor  of  physiology;  Dr.  Horace 
Jayne,  professor  of  vertebrate  morphology;  and  Dr. 
Benjamiji  Sharpe,  professor  of  Invertebrate  morphol- 
ogy. That  there  will  be  enthusiastic,  earnest,  and 
thorough  work  done,  is  Insured  by  all  of  these  names."* 

^  Satttre  states  that  tickets  have  been  applied  for 
as  follows  for  the  Montreal  meeting  of  the  British 
association :  members  elected  prior  to  October,  18S2, 
871»;  members  elect4»d  since  October,  1882,  181;  aa- 
MK^iates  (relations  of  members),  120;  total,  680. 

—  Mr,  W.  T.  Lynn,  late  of  the  Royal  observatory, 
I  Greenwich,  writing  to  ilie  Obnirrvatorjf^  on  the  ecUpeet 
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during  the  war  of  Xerxes  with  the  (Greeks,  makes 
an  attempt  to  decide  upon  the  most  probable  nature 
and  dates  of  tlicse  *  eclipses,*  which  liave  occasioned 
chrouologists  so  much  trouble,  from  tlie  assumption 
that  tliey  were  solar  eclipse!*,  and  from  the  «lilliculty 
of  finding  any  such  eclipses  that  could  be  identified 
with  them.  In  the  history  of  Herodotus,  two  *  por- 
tents *  are  said  to  have  happened  in  the  sky  (besides 
many  terrestrial  ones)  during  the  memonible  war  be- 
tween the  Greeks  and  the  Tersians  under  Xerxes,  and 
(after  his  flight  from  Salamis)  under  Mardoiiius.  The 
first  of  the  two  is  mentioned  in  the  seventh  book  of 
Herodotus,  where  he  says,  that  in  the  early  spring, 
while  Xerxes  was  at  banlis  preparing  to  set  out  on 
the  Grecian  expedition,  "  tlie  sun,  leaving  his  seat  in 
heaven,  became  invisible,  and,  instead  of  day,  it  be- 
came night."  The  date  when  this  expedition,  and 
the  battles  of  Thennopylae  and  Salamis,  to^»k  place, 
is  considered  to  have  l>een  B.C.  4S<).  Xo  eclipse  of 
the  8un  could,  however,  have  been  visible  in  western 
Asia  (luring  the  spring  of  that  year.  Sir  George 
Airy  suggested,  in  185:j.  that  the  total  lunar  eclipse 
of  B.C.  470,  March  14,  was  the  probable  cause  of 
the  alarm  and  inquiry  of  Xerxe>.  Mr.  Lynn,  re- 
viewing briefly  the  evidence  on  this  point,  concludes 
that  this  'portent  at  Sanlis'  (respecting  which  He- 
rodotus could  not  have  l>een  in  possession  of  full 
information)  was  really  of  the  nature  of  some  re- 
markable meteorological  phenomenon.  But  «»f  the 
otlier  '  portent '  refernMl  to  by  Hero<lotus  in  his 
ninth  book,  Mr.  Lynn  regards  his  account  as  likely 
to  be  more  accurate,  as  it  was  visible  in  Greece.  The 
prodigy  was  this:  "While  he  was  olT«*ring  sacrifice 
to  know  if  he  sliould  march  out  against  the  I'ersians, 
the  sun  was  suddenly  darkened  in  nild-sky.'*  Mr. 
Lynn  flnds  thrit  a  largo  solar  eclipse  (but  not  nearly 
total)  occurred  on  the  lid  of  October,  B.C.  4S();  and 
he  is  inclined  to  the  belief  that  this  was  the  phenom- 
enon which  frightened  Cleunibrotua,  the  brother  of 
Leonidas,  who  was  in  command  of  the  Spartan 
troops. 

—  In  a  recent  scientiflc  fculUctnn  in  the  Paris 
JJebats,  Mr.  Henri  Parville  (quotes  a  reference  to  the 
8inj:ular  action  of  oil  on  waves  by  Theoidiylacles,  the 
Byzantim'  historian  of  the  sixth  century.  The  passage 
occurs  in  a  dialogue  on  'vari<»us  natural  «iuestions.* 
The  question  propounded  is,  why  d«»<.-s  oil  make 
the  sea  calm?  and  the  answer  j^ivcn  is  to  the  effect, 
that  as  the  wind  is  'a  subtle  and  d<'llcale  thing,'  and 
oil  is  'adhesive,  unctuous,  and  sniontli.*  the  wind 
gli<les  over  the  surface  of  the  water  on  which  oil  has 
been  spn»ad,  an«l  cann(»t  raise  wav»'s.  not  beinir  able 
to  obtain  any  hold  on  the  water. 

—  The  Linnran  society  of  New  South  Wales  offers  a 
prize  of  a  hundn.'d  pounds  for  an  essay  on  *  Tin*  llfe- 
histtiryof  the  bacillus  of  typhoid-fever.'  The  essay 
should  be  received  by  the  society  not  later  than  Dec. 
31,  ISSl.  The  intention  and  wishes  of  the  <lonor  of 
the  prize  will  be  best  given  in  his  own  words:  —  **  The 
questions  chiefly  to  be  solved  in  the  investigation  of 
the  life-history  of  the  bacillus  of  typhoid-fever  arc: 
1°.  What  are  the  specific  characters  of  the  organ- 
ism, as  distinguished  from  other  bacteria?    2°.  Wliat 


are  the  changes,  if  any,  which  the  organism  awkr- 
go«»s  in  the  liuman  body?  3«>.  What  are  its  m«l«i 
development  and  reproduction  in  the  human  hoAj* 
4°.  Wliat  changes  or  metamorphoses,  if  any,  doestbe 
organism  undergo  after  ejection  from  the  hnmin  tiodj. 
or  in  any  otlier  condition  of  its  existence?  5=.  Whs 
fluids  or  other  substances  seem  best  adapted  for  iht 
growth  and  multiplication  of  the  organism?  (P.Cm 
the  organism  live  or  l)e  cultivated  in  pore  or  diitilki 
water?  1^.  What  are  its  limiU  of  endurance  of  hctt 
cold,  dryness,  or  humidity?  As  far  as  these  poiai 
are  concerned,  the  autlior  should  confine  himself  » 
tirely  to  facts  which  come  under  his  own  obsenratkB: 
and  those  should  be  given  in  detail,  with  a  fall  expii- 
nation  of  tlie  method  of  investigation.  But  in  da!- 
ing  with  the  results  obtained  by  these  inTestigstioBL 
and  the  consideration  of  the  means  wherebj  a  knovl- 
edge  of  the  life-history  of  this  most  dangerous  orpur 
ism  may  help  towards  its  eradication,  the  theorieiui 
observations  of  others  may  appropriately  be  lefemd 
to;  but  in  every  such  case  the  authority  most  be  cor- 
rectly cited.  The  chief  points  to  be  ascertained  ic 
this  branch  of  the  subject  are:  1^.  How,  and  untie: 
what  conditions,  does  the  organism  get  access  to  Uh 
human  body?  2°,  How  can  its  growth  be  impeded 
or  its  vitality  destroyed,  in  the  human  body,  wiihoa 
serious  injury  to  the  individual  affected?  3^.  Hoi 
can  it  be  eradicated  or  rendered  innocuous  in  well; 
water-holes,  drains,  etc?  " 

The  president  of  the  society,  in  announcing  tk 
prize,  remarked  that  the  present  seemed  to  be  a  ver 
opportune  time  to  bring  this  matter  forward,  is  th 
«ubject  was  now  engaging  the  serious  attention  o 
medical  men,  owing  to  the  prevalence  of  typhoid-feve: 
He  had  been  given  to  understand  that  Austnli 
offered  exceptional  opi)ortunilies  for  the  invest igatio 
of  the  bacteria,  as  the  climate  was  favorable  for  the 
growth  during  the  greater  part  of  the  year. 

—  Professor  Tyndall  has  given  during  the  p* 
winter,  at  the  Koyal  institution,  a  course  of  lector 
on  *  The  older  electricity,  its  phenomena  and  i: 
vestigators,'  showing  what  was  known  of  electrici' 
up  to  the  time  of  Faraday;  at  first  thought,  not 
promising  subject,  but  apparently  successfully  worki 
out  by  the  lecturer. 

—  Prof.  ( '.  .\.  Young's  *  The  sun '  (one  of  the  Intt 
national  science  series)  has  been  translated  into  Ru 
sian,  as  well  as  into  French,  (Jermau,  and  Italia 
In  England  eii^ht  thousand  copies  have  been  ^ol 
and  it  has  been  very  favorably  received  in  this  cou: 
try. 

—  A  very  ingenious  arrangement  has  been  msc 
by  the  (4reat  northern  teb'grapli  company  of  Enj 
l;in<l  for  telegraphing  to  China.  The  peculiarity  < 
th(*  Chinese  language  is,  that  the  single  charactei 
do  not  stand  for  letters,  but  wonls.  of  which  there sr 
six  thousand.  For  use  on  the  new  Chinese  lines,  th 
company  has  had  special  wood  blocks  made,  00  «■ 
end  of  which  the  word  and  facsimile  are  cut. 

on  the  other  end  a  number  specially  standliv 
word  is  cut.    The  telegrapher  substitute' 
bers  for  the  words  in  transmitting  a  tel< 
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nrtiving  in  the  iiumbt^r!)  are  decipbered  in 
the  tftina  manner  by  meuDB  of  tbe  blocka. 

—  An  attempt  will  be  made  to  {>tace  the  collections 
f>f  the  iHte  Dr.  Engelmann,  of  which  he  made  no  dls- 
poaal»  in  fhe  Shaw  botanic  gardens  of  8t.  Louis. 

—  In  a  n>C€nt  article  on  tht*  Kdinburgh  university 
leslivait  yaturc  says,  "SUenlly  and  unronscioualy, 
perhaps,  the  unirersitlefl  are  pa^^fllng  from  ttR«  exclu- 
sive domlnntion  of  tlie  oltler  l**{truing»  At  Edinburgh 
the  emancipation  is  far  advanced,  but  haa  yet  to  talce 
»hA|K^  in  a  deljnit*!  re-arrangement  of  tiic  curriculum 
of  study.  No  thougiiiful  soleiitltic  man  would  adv«K 
cale  a  merely  scientific  education.  The  foundations 
of  every  vnan's  culture  should  be  laid  broud  and  deep 
In  lln»»«e  hunuinlzing  department*  of  tlmught  which 
the  experience  of  centuries  has  proved  to  i»e  ad- 
mirably fitted  for  the  mental  and  mural  discipline 
of  youth.  But  the  day  it  not  far  dijitant  when  It 
will  be  acknowledged  that  modern  science  must  be 
admitted  to  a  place  with  ancient  philosophy  an<l 
literature  In  the  scheme  nf  »  llbor;iI  educatioiu  when 
in  all  our  universities  provision  will  be  mmie  for 
praclicaj  lustrucliou  in  scientific  methods^  and  when 
at  least  as  much  eneouragement  will  be  given  by 
fellowshipx  ftnd  scholarships  to  the  (irosecuiion  of 
original  sclentiiic  research  as  has  hltlierio  been 
mvarded  to  claiaical  study  or  learned  Indolence.'* 

—  Dr,  V.  B.  Wittrock,  curator  of  the  herbarium  of 
the  Royal  academy  of  sciences^  Stockholm,  Sweden, 
has  issued,  in  a  handsome  folio  volume,  Uie  (lr»t  fas- 
ciculus of  his  Eryihraea  exalecata,  tn  which  he  pro- 
(loses  to  represent  and  illustrate  all  the  known  species 
and  forms  uf  this  critical  genus,  lie  wlshc-s  to  Include 
the  American  forms,  and,  likewise,  the  few  Europe- 
an ones  which  artj  naturalized  in  North  Anierlc;^ 
In  this  view,  he  invites  the  correspondence  and  co- 
oiM?ratiun  of  those  American  botanists  to  whom  spe- 
cies of  Erythraca  are  accessible.  No  truly  indigenous 
species  occurs  on  our  Atlantic  bonier;  so  this  an- 
nouncement is  t^rticularly  addressed  to  bot^iUta  in 
Arkansas,  Texas,  and  especially  New  Mexico  and 
California, 

—  Antimony  om  have  been  found  in  numerous 
parts  of  New  South  Wale*.  The  ore  consists  of  oxida 
and  sulphide  of  antimony,  and  oi^uni  in  original 
bundles,  oecaslonally  of  a  couJtiderable  sixe,  enclosed 
tn  a  «)uartK  matrix,  which  forms  the  chief  constitu- 
ent of  the  lodes, 

—  Whoever  wishes  to  consult  a  concbe  compilation 
on  primitive  metallurgy  will  find  Dr,  Andrec's  Die 

metallc  6ei  den  naiurvuLkcrn  (Leipzig,  IHM,  KVi  p*)  a 
mmt  useful  work.  The  subject  in  illvlded  according 
to  the  geographical  distriliulion  of  tbe  peoples  using 
the  metals.  The  first  two  chapters,  about  one  thlrtl 
of  the  b'MTik,  iin>  ?lven  i*>  ttic  discussion  of  iron  and 
copper  ^  ^;   anollior  third  is  taken 

up  witii  r  Aftintic  metallurgy;  and 

this  is  ^  on  the  irun,  copper. 

^bronsse.  r,h  a  final  etiapier  on 

th'  Th<Te  are 

ill  'furnaces, 

|i«||i:^%  iiito  i«:iud  ^iaiaytta^  and 


of  tlie  metal  implements  sad  ornaments  of  America. 
These  all  are  referred  to  their  original  sources.  A 
great  number  of  authorities  have  been  consulted,  and 
all  are  noted  conscientiously.  The  work  deserves  a 
place  in  the  working'library  of  every  student  of  the 
primitive  arts;  while  its  method  and  style  art!  Mich  as 
to  Interest  the  general  reader. 

—  In  a  lecture  on  the  dawn  of  mind,  delivered  at 
Owens  college,  Manchester,  Eng.,  March  28,  by  Mr, 
G.  J.  Romanes,  he  claimed  that  the  whole  structure 
of  mind  took  its  rise  from  excitability,  or  the  aptitude 
to  respond  to  nervous  stimulus,  which  was  a  charac- 
teristic of  all  matter  that  was  alive.  Next  to  excita- 
bility, in  an  ascending  scale,  they  had  tbe  functions 
of  discrimination  and  conductibility.  Diseriutlnatlon 
he  believed  t^)  be  a  function  of  all  nerve-celU:  it  was 
the  power  to  discriminate  one  stimulus  from  another, 
Irrespective  of  the  degrees  of  their  mcchanicfil  Inten- 
sity. Conductibillty  was  a  function  which  admitted 
the  possibility  of  refiex  actioi»,  and  of  the  co-ordina^ 
tion  both  of  muscles  and  of  ideas.  In  the  faculty  of 
discrimination  they  had  the  physical  aspect  of  that 
which  elsewhere  was  called  choice;  because  choice,  if 
it  was  analysed,  was  merely  the  power  of  diMiriminat- 
Ing  between  one  stimulus  and  another.  With  the  aid 
of  an  elaborate  diagram,  Mr,  Uomanes  traced  what  he 
held  to  be  the  various  grades  in  the  process  of  mental 
evolution  from  excitability  as  the  root  of  the  mind. 
The  diagram  bad  forty  lines  or  levels.  Any  given  level 
represented  the  earliest  stage  in  the  development  of 
all  tbe  faculties  named  therein;  the  animals  in  which, 
and  the  ^^;e  of  tbe  human  being  at  which,  they  first 
appeared;  also  the  grade  of  development  at  which 
human  intelligence  was  arrested  in  idiocy  and  deaf- 
mutism.  The  diagram  was  not,  he  said,  a  mere  pro- 
duction <»f  his  imagination,  but  was  the  result  of  bis 
study  of  the  subject.  At  the  bottom,  on  a  level 
with  excitability,  be  placed  protoplasm.  Reason,  he 
thought,  arose  out  of  the  powers  of  perception;  for 
the  simplefrl  puSMihle  perception  Involved  some  act  of 
Inference, —  an  act  uuconsciou»ly  f)erformed,  perhaps, 
but  performed  all  the  same.  Regarding  reason  in  its 
lowest  phAsc,  it  must  be  placed  immediately  above  tlie 
association  of  Ideas,  because  they  might  regard  It  as 
a  process  of  unconscious  or  deliberate  inference,  and 
this  occurred  in  monkeys,  dogs,  and  elephants.  Next 
Above  reason  he  placed  indefinite  morality,  or  the  germ 
of  conscience.  Indefinite  morality  was  the  feeling  of 
dislike  at  ofTetjfling  lUmv  for  whom  the  child  or  anh 
ui^  having  it  felt  an  aflfectiun.  Definite  morality  was 
mud)  higher  in  the  sc.de:  it  was,  In  fact,  at  the  top, 
on  a  level  with  man.  A  chlbl  at  birth  be  placed, 
in  this  procoft^  of  mental  evolution,  on  a  level  with 
jelty-fi^h;  at  five  months  old,  he  put  tbe  child  on  a 
level  with  pigs,  hordes,  and  cats;  and  at  nine  months, 
on  a  level  with  Uie  imthropoid  apes.  He  could  not 
help  feeling  that  the  doctrine  of  evolution,  as  a  whole, 
was  a  somewhat  bard  doctrine,  —  bard  as  an  answer 
to  the  que^stiun  whicli  must  at  some  titne,  or  \u  some 
shape,  have  occurred  to  most:  ^  Shall  not  tha  Judge 
of  !h<^  whole  earth  do  right?  *  The  answer  that 
evolutionists  marl**  to  that  scorned  to  blm  to  be  a 
hant  one;  for  it  said,  tliat  In  the  order  of  nature  the 
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r.ve  w%-  always  tr»  tlif  ^wift.  and  ilif"  battl«-.  nitlmut 
fAil,  to  ilie  Biroii;j.  TluiJi  ihe  voire  of  M'i<-iirc  pn»- 
'litiiiied  a  ii4*w  lifiititii'l*-:  •  ]{|fssi.'«l  arffilif  tit,  fur  thi'y 
'^hail  inherit  tli*-  r^arth.*  T)il»  'irictriiirr  seeiiitMl  to 
f'oif^tilutt;  Tiiiixht  tlu;  only  ri;!ht.  liut  if  t)ii>  world 
\\ax  a  wf/rld  of  sorrow,  Mruir^N-,  pain,  and  death,  at 
:lII  i-vi-nt-,  the  f^iilt,  ho  far.  haii  not  li«M-n  altOK<*tlifr 
jipdiiN'S-t.  Whati-v*;r  the:  'far  off  divin»f  i-v»-nt ' 
miiiht  Iw.  tti  whirh  * ilio  whol*'  creation  niov*-?,'  th** 
whole  (Ti^atitfii,  with  all  its  pain,  and  in  all  its  travail, 
was  certainly  moving,  and  niovin;;  in  a  direction 
wliii'h  made,  if  not  for  ri^hteouBne*»!>,  Cfrtainly  fur 
iinprovcim.'nt. 

—  The  Italian  Kuvernment  has  determined  t(»  ofTt^r. 
nn  the  (H:('aNlon  "f  th*-  o|H'nini:  of  the  Turin  exhibi- 
tion, a  pri/<-  of  four  hundn-d  i>oiind9  for  th**  most 
practical 'if  proc«'!«-  for  the  transmission  of  «'lfciricity. 

—  At  a  n-ci-nt  mectin;;  of  tin*  N<'W-Vi»rk  arad«'n)y 
of  iti-if-ncfS.  Mr.  (v.  K.  Knnz  statt-d,  that  wiiilt*  iin- 
parkin;;  M»m«*  ^perimms  i.f  fluorite  fn»m  Ami-lia 
county.  Va.,  h«»  had  noticed  the  display  of  ]diosph(»- 
n'sf«'n('i',  a  pale  ^'n-enish  li;;ht,  hy  tin*  mutual  attrition 
of  the  spfirimms,  tln^  same  beiuK  «'xcite«l  aNo  hy  tlie 
warmth  rif  tin*  hanils.  Hy  the  lieat  (»f  a  candle,  this 
phosphore'-reiice  was  increased,  and.  on  a  red-hot 
stole,  hecame  a  deep  enierald-^^reeii.  This  led  Mr. 
Kunx  to  examine  fluorite  from  (»vit  a  di>7.eu  localities, 
and  he  found  that  only  chloropliane  yi«'lded  phon^dio- 
re>cent  li;;ht  hy  attrition.  In  riiillips's  Minerali>f;y, 
edition  of  lsi£{,  a  ^im^cIiimmi  of  flur>rite.  descrihed  by 
I'alla**,  froui  Siheria.  is  mentioned,  which  yielded 
li^ht  by  the  warmth  of  the  hand.  The  fact  that  at- 
trition will  cauMi-  ]ihos|)hore.scence,  Mr.  Kunz  coiisid- 
I'l-eil  new:  ami  a**  the  .same  result  was  produced  by 
chjorophant;  fnMii  Hranchville,  roitii.,  it  was  looked 
upon  as  a  new  ilistiniiui-liini;  charactiTi'-lic  between 
chloi'iiphani*  and  cdmnioii  tluoriie.  :is  pirtolite  from 
L*er.;en  Mill  jv  di-fini;ui«'hi*il  from  I  he  tibri»u«^  zeolites 
anil  other  a^suciateil  minerals. 

Dr.  Otii»  Sirnve  .states,  in  a  letter  tr»  Dr.  Davl<l 
<;ill.  that.  (Iuiiii'4  the  piibliealion  of  \m].  \.  of  the 
I'uikova  ol)siT\ali«»ns,  he  lia>  mmIucimI  a  aeries  of 
parallax  measiirenienis  of  n  Taiiri  ( Aldi-baran)  made 
thirty  \eais  ai:o.  Twi-iily  <»hs«T\alion»s  ;;i\e  fur  tin* 
parallax  (Irom  posit iuM-ani;les  1,0  ..'lOo  •  i»  .uT.'i;  while 
ihi"  di-iarn-e-nie.iHiiri'H  i^ive  (»  .W,\^  :  u  .i'»n1»,  tin*  irieaii 
iM'inu  M  .''I'l  :  "  .'J'jT.     The  ai^rcenwrii  nf  tin*  \alues 

•  ibiairied  by  these  t«ilall\  dilTerent  method>  i**  lo  be 
(■(•i^iudeil  as  cvidi'Mce  nl  a  etiinparal i\ e|y  l.iri;e  pai-:il- 
l;ix.  arid  -hows  that  tln-re  are  still  lar^je  parallaxes  to 
III'  liHil.rd  for  aniori:^  the  stars. 

Mr.  Klier  •■vaiioll,  director  ^^\  ibe  Iri-titut  des 
lii-eiii'  III  ■  lb"-   piiiit-.«t    eliaiis*!-!'.   ol    M.    Petersblirv:, 

I I:ib'ii,ti«  ij    a    pr.iji-cl    fi.r   a   -rand    wnrk   on   the 

.,l,..Mr.,l    i:ipliv    "I"    Kussia.     Wueikiif,  the    weli- 

I  liii'A  II  iiieii  (iiMlii"ist,  has  Just  issued  a  volume  un  the 
rliiii.iii- .  «.!  ililfer.-iil  parts  of  the  earth,  llarab-'sh 
li.i-.  ih-M.f*-'!  oiiir  yeais  to  ilie  study  of  .Manchuria. 
'11,1-  II  111!-,  of  lliisi-  NlUilie^.  made  on  the  spoi.  ba\e 
.,1  I.,  I  I,.  •11  piinl'-il  by  the  auihorilies.  but  tin*  work 
,.  I,., I   on     .lb-      'Ihe  annexation  of   .Mi-rv  has  ai^ain 

•  .iii"l  lie-  .III"  rifmn  ot   '_'i-i.«;rapliers  to  the  i^real  work 


of  CirrNlekoff  oil  th*^  Turk(tm:*7i  country.  r,i  wLicL-Ji- 
third  vol u rue  has  recently  apfieared.  acd  th4'  f.v:r: 
is  printing.  A  work  by  Alikhanoff.  printed  \''< '-a 
;;encral  Rtaff.  as  well  as  tlse  detailed  ref*ort  of  L^sir. 
recently  huiumarizeil  in  these  columns.  Lavr  l«t 
iMUfd,  hut  are  al«o  withheld  from  publicaLion.  Iri- 
Far  ha9  received  the  gold  medal  f*t  the  Im(4rial  :*<.' 
graphical  sr>ciety,  and  is  aj;ain  at  work  in  the  t-'A. 
wh«*n*  he  U  charged  with  the  recon*truc:i"L  an^  is- 
proveinent  of  tlie  wells  alon;;  tlie  route  frorij  Askibi*: 
to  Merv. 

—  The  ;;reat  chart  of  Kus>ia  in  Asia,  compris;:.; 
not  only  the  Russian  possessions,  but  f>i>rtiocs  •( 
China,  India.  Persia,  tlie  wliole  of  Beluchistan  asu 
Afghanistan,  and  nearly  the  whole  of  Ru«Ma  ^ 
Kuro|)e.  lias  been  apfiearin^  in  sheirtc  during  the  iitf: 
six  m«>nths.  and  is  now  completed.  In  spite  of  tlie 
faults  inherent  in  such  a  vast  undertaking,  it  wiL 
prove  most  useful :  and  the  eight  lar^e  sheets,  on  i 
scale  of  1 :4.*J<)0,iKM>.an-  -old  at  the  low  price  of  :t:. 
francs. 

—  There  lia«  rec^-ntly  been  formed  at  St.  Lfiuis-  lur 
St.  Louis  society  of  microscopists.  This  oriianizatioD 
is  distinct  fnmi  the  St.  Louis  microscopical  society. 
T)ie  <d)icers  are:  pr(tsid«*nt.  Frank  J^.  Janjei^.  Ph.D.. 
M.D. ;  vice-president.  W.  B.  Hill,  M.D- ;  >ecretarj. 
II.  Olinian-Dumesnil,  M.D. :  treasurer.  Thomai  F. 
Kumbold,  M.D. 

—  A  prison  congress  is  to  lie  lieM  in  Kume  in  i>CiO- 
ber,  1SS4.  Tlie  circular  calling  attention  to  the  co:.- 
gp-ss  is  issued  hy  tlie  l.'.S.  bureau  of  oducation,  wi:li 
an  aiKdogy  for  toucliiiig  U|)un  such  niattt^rs  as  bavin;: 
to  do  witli  the  discipline  of  this  life. 

—  In  the  discussion  at  a  meetinu  of  the  Lombifi 
Society  of  arts,  on  Dr.  Percy  Fran klani  1*8  paper  on 
Thames  water-supply.  Sir  RoIhtI  Rawlinson  L'av.- 
soim-  facts,  from  bis  bmg  experience  as  :i  governmei!: 
sanitar>  engineer,  that  an*  of  special  interest  with 
reference  t^»  the  theories  brought  into  prominence  by 
the  cholera  commi'^siohs.  He  denie<I  that  the  mucli- 
praisfd  mountain  streams  wen;  any  purer  in  re:;ani 
to  organic  matter  than  ordinary  rivi'r-war«»r.  sincf 
•*  i'very  ]>article  of  -.xrowing  matter  was  inilMinl  with 
ammonia,  which  woubl  combine  with  the  water,  anil 
thiTe  was  also  the  chance  of  other  forms  nf  impurity 
from  decayini:  oruranic  matter,"  and  they  i»ften  liad  a 
bail  effect  on  the  health  of  strangers,  who  wen-  well 
enough  where  the  water  was  supposed  to  In-  much 
Worse.  *•  It  heeme«l  to  be  a  ({Uestiou  t»f  aoc!liniati7a- 
tion."  and  he  believed  ihat  the  chan«;ing  fnmi  one 
class  of  water  to  another  might  be  very  injurious. 
•*  Itut.  lakini:  >\ali'r  as  it  is  found  on  tlie  surface  ot 
the  rarth.  he  would  say,  that,  out  of  the  whole  fKipu- 
lation  of  tin*  globe,  ninety-tivi'  per  cent  nnisi  \m» 
ilrinkiug  water,  which,  according  to  cliemiral  lesr.s, 
iMiL^ht  most  seriously  to  injure  the  health;  .md  more 
than  lifty  p«'r  cent  of  the  water  would  hi>iTify  any 
person  who  bad  its  chemical  contents  explained  to 
him."  in  India  and  rhina.  water  wns  always  pol- 
luted :  and  on  the  Kuropean  continent  wells 
almost  iiixariably  sunk  in  farmyards.  In  1888- 1 
and  ls.*')4.  chob'ra  prevaih-d  in  iIm' di.striia  of  2 
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shlrc,  wlilch  t|riLiiir:i)  into  the  river  Thame,  frotu 
wliieli  Birmiiig1t»ni  ilniwe  iu  water-supply;  v»a  Bir- 
tttingUam  escaped*  WUpd  iherv  wfrt'  two  IbuuMiiid 
cji5es  o(  cholcm  in  N<*wcii8tle-iipon*Tynt\  aiul  the 
water  at  TynetiKiutb  was  m*  had  thai  U  was  aoUI  hi 
can*  wllh  tlaumd  tied  ov«t  thii  nozzles  lo  keep  the 
iitapurities  back,  not  a  liu^lu  otis«.«  of  chult'ra  occurred 
\n  TyuftinoiiUj.  In  the  rriinea  the  Surdiiiian  cotilhi- 
gont  of  tUt?  army  waa  sUtfoiieit  on  a  hill,  and  thoir 
wat4.'r-i!iup|dy  wiw  drawn  from  a  Fargo  Prussian  fmin- 
tiiin  in  (hu  ooliiic  rnck;  yet.  of  the  »ixleen  thousand 
men,  a  thousand  dird  from  cholera  in  the  first  month. 
Whf^ii  he  came  hack  Ui  England,  he  heari)  Dr.  Snow 
explaining  the  theory  that  choiei-a-fiolhUed  wat4>r 
was  neCGionry  to  the  production  of  cUoleru;  and  Ije 
then  said  to  him,  Umt  he  mu*t  be  mistaken,  beeause 
he  Had  ie4^n«  on  the  largest  jHi.^sible  s«'ate,  th.it  It  wasi 
not  a  fact,  and,  whatever  might  produce  cholera,  he 
vitm  satitfied  that  li  cuuld  not  \yt*  imputf*<l  iti  all  cajien 
jM>kdy  to  impure  water. 

—  Appendix  No.  7  of  the  eoa«l-«urvey  report  for 
l^i  is  a  *  Table  of  ileptlis  for  harbors  on  the  eoiAta 
of  the  Unite^l  Staiea,*  prepared  In  niitline  by  Com- 
mander Lull,  and  expanded  by  Messrs,  Brailfortl  and 
Faritms.  TIm*  harbors  iir*.*  arnin^e<l  In  onler  along 
the  coai*t  from  Maine  to  Texus,  and  fmm  California 
to  Ahuka;  and  for  every  one  the  depth  of  water  h 
given  for  the  various  bars,  cbanneU,  and  anchorage* 
at  high  und  low  water  of  mean  and  of  spring  liden. 
This  occupies!  one  hundred  pages,  and  b  followed  by 
an  indi'X  of  i went) -four  more,  making  a  work  of 
great  thoroughne'ss,  that  must  prove  of  high  i-alue 
to  all  of  our  coastlng-vejsseli.  A  brief  Introductory 
meDtitin  of  the  tldei  ttatcs,  that  along  our  eastern 
coast  to  St.  Augustine,  Fla,,  the  tides  show  no  diurnal 
Inequality,  the  two  tidal  waven  of  a  single  day  being 
pracUeally  e<|ual  in  range.  On  the  roclfic  coast  the 
tide*  are  of  the  more  normal  type,  nbowlng  n  diurnal 
ine<)ualUy  in  height  of  flooil,  that  tieeomea  most  ap- 
parent when  the  moon  is  farlhe«t  north  or  south  of 
the  equntor,  and  dtsapfiears  when  it  In  on  theequat^^r. 
ThU  ii  alMj chamcten!»tlc  of  the  penhisulaof  Florida; 
but  along  the  northern  coast  of  the  Gulf  of  Mexico, 
to  the  Rio  <«rande,  there  is  but  one  tide  in  each  lunar 
day,  and  that  is  of  »malt  range,  and  disappears  when 
tb«i  moon  is  on  the  equator,  '  Wind  tide^i  *  are  lie  re 
very  marked,  especially  with  on  or  off  shore  winds 
that  blow  for  several  days.  The  range  of  tide  can  l>e 
closely  determined  from  the  har(N>r  tables* 

—  The  retH>rt  of  Admiral  Mourbex,  director  of  th# 
Parti  observatory,  was  presented  to  tin*  ct>uncll  at  a 
recent  meetltiE'  Thr*  number  of  merblian  ot>*erva- 
tlons  made  I :  unted  to  t  he  n  unilier  of  'jS,i<M>, 

five   times    t ^     '    numl*er   made  at  any  ntU«"r 

establiahmeut,  A  now  ftfteen-inch  teieiicof>e  was  couj- 
plettd  during  the  year,  and  with  it  one  of  the  s;itel- 
litea  of  Mars  was  oljsenwl  during  the  opposition  of 
Jftouary.  After  the  r«  ii«!hij  if  W 
a  special  dtHcusHion  ti 
prlfKlo.il  In^tniment^  <■ 
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impoflslbility  of  finding  a  ki^oU  foundation  for  large 
Instruments,  A  piece  of  ground  was  purchased  from 
the  city  a  few  years  airo,  on  which  to  mount  the  great 
telescope  of  twenty-nine  inches  ai»erture»  which  Is 
DOW  in  course  of  constrnciion.  The  whole  region  i^, 
however,  so  mined  by  the  catacombs,  that  no  gtiod 
foumlation  can  be  secured;  jind  it  is  considereil  abstv 
lutely  necefifliiry  to  mount  it  outside  the  city.  It  Is 
considenHl  that  the  grounds  now  owned  by  the  obser- 
vatory could  be  sold  for  a  sum  sufficient  to  found  a 
new  establishinent. 

—  Mr.  Arthur  F.  Gray  has  earned  the  thanks  of 
conchologlsts  by  preparing,  in  a  neat  o<*tavo  of  twelve 
pages,  a  complete  list  of  the  scientific  papers  of 
Thomas  Bland.  Tlie  works  of  this  veteran  and  phil- 
oBophreal  student  of  the  Mollusca  extend  over  the 
|ierim]  of  thirty  years  subsequent  to  1H52,  and  are 
seventy-two  in  number.  Several  were  pubiislied 
Jointly  with  Mr.  W.  G.  Blnney,  and  the  series  is  one 
of  which  any  naturalist  might  well  be  proud.  We 
trust  ^Ir.  Bland  may  be  spared  to  enlarge  It  In- 
detinitcly. 

—  The  Immense  work  of  Mr.  EHs^e  Rt^lus,  the 
ytmt^He  ijiographie  univerMrlle,  t>egun  in  1874,  has 
now  reached  Its  ninth  volume.  The  subscribers  have 
received  their  promlBed  instalments  regularly,  and 
without  fail.  The  last  volume  deals  with  south- 
western Asia,  The  Athenaeum  says,  **That  one  man 
should  have  been  able  to  do  so  large  an  amount  of 
work,  is  matter  for  surprise;  and  that  h«  shouM  have 
done  it  so  well,  Is  almost  phenomenal. 

—  Lieut.  £.  K.  Moore,  in  a  paper  reprinted  from 
No.  20  of  the  Proceedings  of  Uic  U,  S,  naval  Insti- 
tute, haA  given  a  detailetl  description  of  the  method 
of  testing  chronometers  at  the  Xaval  observatory. 
A  small  *temperature*room^  was  built  with  doable 
walls,  the  space  between  Che  walls  being  filled  with 
sawdtist.  This  room  is  heated  by  the  circulation 
of  hot  water,  and  is  cooled  by  ice  In  a  refrigerator 
beneath  the  flooring,  when  a  temperature  below  that 
of  the  outside  atmosphere  is  required.  The  lieating- 
apparatus,  which  is  in  a  room  adjoining  the  teni- 
perattire^rooin,  consii«ts  of  a  small  copper  boiler, 
under  which  are  two  Hunsen  burners.  The  tmiler 
is  fed  ifom  a  tank  overhead.  In  the  gas-pipc  sup- 
plying the  burners,  there  is  a  spring  vaI\  e,  opentted 
by  the  armaiurfr'  of  an  electro-magnet.  Two  minute 
gas-jets  serve  lo  light  the  larger  burners  when  thta 
vah*e  is  opened.  The  electro- magnet  is  In  circuit 
with  a  mercurial  thermostat,  which  is  so  adjusted, 
that,  when  the  mercury  In  the  tub*:  of  the  ther- 
mostat Is  at  or  above  a  height  corn>sponding  to  the 
teni}>crature  at  which  it  is  desired  lo  keep  the  room, 
the  circuit  is  ctosi^d,  anil  the  gas  is  cut  ofT  from  the 
burners;  but.  If  the  mercnry  falls  Ik^Iow  this  tK»lnl, 
electric  contact  is  bnjkcn,  th*  valve  In  ojH^ned,  and 
ttjc  \uit«'r  Ii>:.Lh  <t  iiml  caused  to  circulate  In  the  plpres 

^  room  and  return  to  the  tMiller. 
I  Mgenient  has  hern  found  to  keep 

the  !•  M  within  a  range  of  two  degrees, 

Soni  I  ring  tiie  cooler  months  of  their  trial, 

the  chronormvters  which  are  to  im  tested  are  placed 
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ill  -li**  t'lnprratup'-pHnii  fur  a^oiit  tifiy  ilays,  and 
tlurifiu'  t]iis  tifn»-  ih«-yari*  L,'iv*'ii  twiiU-i'*  ;it  ibroc  dif- 
fer •nt  » em  ji*Taliir»*-»  i}it:tw»'eii  (.'i' and  '.*'  ; :  one  »et 
•^'•Iv.i:  fmin  a  lowtT  to  u  hi;:lier  u-inpfratun*.  and  one 
fr<»in  a  lii.'lier  to  a  Iow«»r,  always  lit-ninniiii:  wiili  one 
PXtPiii»-.  arid  i'ridiii^  witii  t)i«;  saiiip.  'J'li«*  dirnnonK^- 
tnr-  an;  .ilv»  lenti.'il  for  j>olarity  !»y  ratiiij;  lln-ni  witli  lh«* 
XII  'tf  Ihoir  fares  north,  soiitli,  ♦■a.-'l,  and  w»M  siic- 
fos-iv.-ly.  ''flreat  *-anr  >hould  !«»  taki-ii.  wlim  rhro- 
n«ini»r»T^  an*  ^ti»|M-nded  in  tli**ir  jrinilialN.  that  they 
swirm  [ifrfiH-ily  fnr*;.  hut  wirliMijt  play  t-nnimli  to  Liive 
th«'iii  a  jar :  and  tin*  ^iiiihals  «hould  he  ^'>  adjuMtcd  that 
the  ciiroiiMnietrrs  wdl  always  liani;  with  tlndr  fac«?8 
lev»«l."*  Two  ♦•hrnnonietfTft.  hoth  runninL:  mtv  regu- 
larly, wtTt;  caiitfii  '.•'-',  first  with  tin-  XM  ihiwri,  tli»*n 
with  the  VI.  IX.  ami  III  d<iwn  suit.  ..>iv«  iy.  I*Mviiig 
lli«;ni  two  'ttrrni-'  of  9»-\«*n  day-  in  t-arli  position,  and 
placing  them  levfl  again  for  two  t«'iiu«'  hit\v»M'n  the 
*^llCC^•^^iVl■  rliani:«*s.  *' Tin  y  hulh  ^'.^/  on  tlirir  Irvid 
rat»'.«*,  varyini;  from  liv»r-tei;ths  l"  thn-f  >«i«»ni|>.  and 
w»Te  ni«»r»'  or  h'^s  irr<':;nlar:  hiiT.  whi-n  |il;ir«'il  level 
a;:;iin,  ili»*y  i-a«-h  tim»;  rann-  hruk  tn  thiir  n-iiular 
rates,  runnini;  a  littN-  irr»-irularl>  at  tirst."  Tin.*  i»aper 
i«i  illii'.tr.it»'il  hy  a  numht-r  **i  ilra\\ln:;s  nf  ihi-  appa- 
ra'u*,  diaiiratn"  <»f  t«.'inp»Tatiir«'  r:iivt'*.  «Mi'. 

—  The  fMllowini:  itirm  conies  tr*im  th*-  IMlni-rhait 
data,  •■nllerji'd  !•>  lh«J  hyiiroi;r:iphii"  ntlii-*-.  undi-r  date 
i»f  I'hilailelphia.  May  ITi:  "Selinoner  M.  A.  Nufti-r 
(liiiiisli:.  at  thl^  p'Tt.  from  liahia.  n-prntM  'in  April 
•Jl.  at  tt  A.M.,  laliJii'le  lil  '  »J  mnlli.  Ii'iiiiitndi-  (il  ^  44' 
we-.!.  Ill*'  ve.^!*el  Was  -h:iK«'n  Irum  "t^'m  In  >l«'rn  hy 
tlie  >h<«'k  lit'  an  i>arth'|iiake,  apjiarenlly  from  the 
\ve*twaid.""  Tin-  p<i-iti«>n  a^*i::n«'il  I'»r  tin'  vi-sel 
|ii:ti'i-x  il  in  rh'fp  \vat«-r  (ahdiii  ihife  tlmii'-iinil  I'.ith- 
iiiii-  .  :ihr»n!  two  liinnln'd  niiN-»  ri'Mfli-i-a-i  "i  >iim- 
i.j.  r-.i.  \Vind\\:iril  l-iand-:  .imI  th*-  ij  iti-  ff  tln'^lmrk 
!-  !i..!»-\v«»rih>  as  ln'iiiv:  .1  <I  i>  I- (■•:'■  Jin-  i.iMi*  i|is- 
i:i:  ihini''-  III  Kn'jiiiid. 

|l'!i  M«>?i*./  Iliiiii'^iii.'Mi"-  li:*-'."-"  I'-f-'in-'TiM". 
v...i|..-.l  I.-.  rI..ii.i.Mll\  ii.lM"'l  li'-.i:,  li;i-  l-.-.ii  ii-.-il 
i«  .:iii.iii\  -iiJ-'  Man-li  -H  l"i  |i  i--'i.'^'r  !  r  .illn-  Ih-- 
t\i.«r.  Sti-lli'T.:.  ii'-.n  Ai\  l.i-<  luip'il'-,  mipI  WnrirhMi. 
Wli'ii  fjj.u'j'-'l.  it  i"  l"iiii.i.  \\it  III' .  iip-fivi-  \\ill  -•) 
(iir  t  \m1\i    lr"iii  •. 

C'ljii.  >iir''ii*«'n   li;i*^  i-nrMfiiuni'Mii'il  Ni.nii- impnr- 

i.tnl  nhMTvaiiniiv,  i;ilviri  m  th*  .mii.-  -im*.  to  the 
Soci«'li-  de  L'l'oL'liiplii*:  of  r.!!:"".  i  ln>  iiirjii-li-  nil- 
iM'-rons  n-i-tili«Mti'Mi>  of  ih«-  <'har:^  «if  >|iii/.l)i'i"_'«'ij, 
e^pi'cially  of  til'-  ^linr«-s  of  tin*  i-.m-il  hi-tw«-«ri  tin' 
West  Nl;irid  ami  rriiH'i- ( "ha!  h*^  Nl.iiid.  ."nl  nt  \\i>i»\ 
li.iy.  Ill'-  li«  ad  'if  whiili  i^  ilivi'h  d  into  i\\..  ;iini*i.  liki; 
Wijth'  IJav.  From  r'api-  I'la'in,  N-Mlh  la-*!  I.unl. 
('apt.  Sori'hNen  saw  on  iIm-  'J"*lh  of  AuLiiist.  'u  ihr 
north  and  ra**!,  a  land  e.impo.snl  of  :in  .-livahil  pla- 
teau, «'Mt  inlotwo  parts  li\  a  linid.  A  sliijinn^lir  from 
Troms')  also  saw  this  land  in  \*>1*k  ami  it  is  iml'i-ateil 
on  a  chart  of  these  seas  issued  :ii  Tinm-'.  hy  ihe  i-ap- 
lains  of  that  port.  'I'his  is  pro]iahly  the  (;:lli«.  Kami 
of  <dil  charts,  lyiiiL;  hetwtn-n  Spiizher^i-n  and  Kianz 
Jofttrph  Land. 

—  One  afternoon,  1 1 II  ring  th«' recent  eruiM- ni  ilu* 
Albatross,  in  llie  Carih!>ean  Sea,  several  hoohifs  wen? 


Ihim:  arouml  thr  'Lij-:  a.v  i  ri-i.-v  r.r  ■:■:  '':.-:r.,  i  ;:.'• 
ed  Dii  •:.♦•  f'frecas:!**.  wL'ii  J--  wa*  cai^l.*  '7"-^- 
tlie  meti,  wlio.  af:#-r  a:z:U5lr.z  L.r:.*-.f  -'.  !  ':  »  *!.: 
mat'  s:i  whih'.  to««^"!  ::oTrrr-:-*r.:.  •'^x;-*-::  r.,;  ::  x.-  : 
take  its.  If  otT  .'isouickly  a*  j^'isl'  '.t  :  t-.:.  :  •  '\.*^.z^.-- 
prise,  it  r«*!unied  imn'.ediat'-ly.  alLs'.i.'n^  •  :.  '\.-  ra. . 
wliere  nearly  ever>-  niar.  r-i  ihe  cr-rw-  hi-i  •?•.  L.:rr,-i:-! 
t«)  wati'h  its  perf«"rmar;i-e.  I:  •:!•!  :;■  :  *-Tn.  :•■  - 
distresseil  In  any  w.iy.  an.i  w.  :.:  .:-:.r«ra:»^;y  :  ■  w-'i 
re-arrancini:  it«  phima^*-.  which  i.^l  c— .:.  ^  n:r»;.i: 
ru tiled  liy  Iiandlrng.  e;4:nily  *i;rvey:n.r  Th-  r:"'>>  *.t-'*  : 
of  men  gallieri^il  anmnd  it.  Tb*>  :r:e«i  ".•-ftr-i  :. 
offering  every  thing  that  cu!  1  l-^  f--:r.«i.  t'j:  :.o!L.:: 
seen  led  ti»  suit  its  Liste.  I:  woui'i  r.*-:  «utni::  •i-:'--j 
to  beinir  liandled.  but  inade  !!'■•  attemp:  :•:•  fly  awir: 
and,  although  to-seil  overb«.iani  «:x  tirK»>*  dtirirz  tL-: 
afternoon,  it  returned  as  often,  inranar-iy  al:;i:>.: 
in  till-  .same  place  among  the  men.  wLere  ::  Cr.aily 
took  up  it8  quarters  for  the  night,  remaining  ti:I  <:x 
o'clock  the  next  nnoming.  when  i:  left  without  cere- 
niony.  and  was  not  seen  afterward. 

—  The  working  in  agate,  jailr.  .-inJ  cha:ceii«-»r.y.  lion- 
at  IiKir  and  f  H»er>iein  in  Gerraany.  was  de<cribed  ty 
Mr.  r;.  F.  Kunz  at  a  recent  me»?tln2  of  the  N't.'W-T-rii 
academy  of  science.*,  and  many  of  the  article*  man'.nV- 
tured  tliere  exhibited.  Some  i-.-rforateil  carnelian  or- 
naments were  shown,  in  which  the  pert orati«  -n*.  rou.r'i 
at  one  rnd  auil  (»ver  an  inch  acro«»s.  run  to  an  .viiv 
point,  and  vary  in  length  from  two  .ind  a  half  to  f  ■i: 
inehes.  These  ornaments  are  sent  to  the  interior  of 
Africa,  and  sohl  at  from  four  to  ti%'e  cents  each,  a:.'! 
are  there  worn  hy  tlie  natives.  A  jade  pondanr  wa* 
shown  ov<>r  an  inch  ami  a  half  long,  being  one  of  i 
lot  of  over  two  humlred  pounds  r»f  jade  made  u; 
ariil  >ent  to  New  Zealand.  Mention  w.i<  made  of  i 
ma*-»  wei'^hinc  nearly  three  hundri-d  j>. .iii,d«.  :■»  •• 
us«'i|  for  tin'  same  ])ur))ose.  The  co*>:  i.f  makin.' 
the-e  iirnainentN  at  Olu-rstein  was  al».ui:  fiTivc**'* 
each,  wliii'li  waN  much  less  than  they  fniiid  h.iv.-  :■•.••:; 
nnide  fi.r  hy  native  or  skille«l  Ni-w -Zealai.d  la:--. 
Th»'re  was  also  «xhil'ited  an  oval  carnelian  d:-k  :!j.r. 
hail  been  ?.hapi'il  for  «"Uittni:  by  chij^pinL:  w-irh  a  >n!.\.; 
hammer:  thi**  chipping  is  equal  to  any  tli.i!  t\\\\  b'- 
si«n  on  Ann-rii'an  ^lone  antiquities,  and  tln'  •  ntir*' 
eo-^i  i-  perhaps  one  cent,  .^'iome  onyx  l.»e.ad«*  were  aNi* 
shi»wn.  thai  in  London  or  (.'eyhni  would  l>rini:  ir.-ni 
tj-n  piMinds  lo  iwi-nty  pounds  sterling  ]>er  >trii!S.  an-l 
Were  h«ri'  made  for  as  many  dollars.  Mention  wa? 
made  of  an  Am«rican  who  achieved  a  furtnne  b> 
imjiorting  the  ele))han!ine  dentaliuni  frcmi  the  Keil 
Si-a,  and  s.-lling  to  (Mir  American  Indian*.  Thev? 
Instanci-s  illustrated  the  far-n'achinK  inlliu-nres  ..f 
modern  eommerce  in  the  most  renn)te  regi«»n^  of  ihe 
earth,  and  aUo  the  increasing  difllculty  in  determin- 
ing the  gniuine  character  of  supposed  ahuriginal 
work  in  jade.  chalciMlony.  and  otlxT similar  material. 

--  Charli'S  Ad(»lphi'  Wurtz.  the  distinguished  French 
chemi'^i,  ilied  May  TJ,  in  his  sixty-seventh  year. 

—  The   Houghton   faim  has  issued    in    pamphlet 
form  (ser.  iii.,  Xo.  'A\  an  account  of  experiments  mi 
the  diseases  of  plants  as  affected  by  different! 
i/.ers  and  the  condition  of  the  soil. 
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COMMENT  AND  CRITICISM. 

The  despatches  fVom  Washington  recently 
eontaincd  the  following  paragmpii :  **  Owning 
to  l\w  fill  hi  re  of  congress  to  appropriate  the 
money  asked  for  to  publish  the  monthly  pilot- 
chart  issued  from  the  hydrographif  office,  and 
to  cover  the  expenses  of  the  branch  odiees  at 
the  varioufl  ports  of  the  Atlantic  and  Pacific 
coasts*  onlers  were  issued  from  the  navy  de- 
partment to-day  to  close  those  offices  on  the 
1st  of  July  nestt,  and  to  discontinue  the  puT> 
Ucation  of  the  pilot-chart  after  that  date/'  A 
disinterested  observer  might  exi>ress  regret  at 
the  necessity  of  economy  so  stringent  as  this^ 
and  surprise  at  so  marked  a  sign  of  national 
poverty.  His  surpris^e  would  probably  be  in- 
creased, on  reading  further,  in  the  news  of  the 
same  day,  the  statement  that  it  is  proposed  in 
congress^  with  much  probability  of  success,  to 
remove  a  former  limitation  of  the  pensions  act, 
so  as  to  make  valid  about  fifly  thousand  claims 
filed  for  arrears  of  t^ensions,  averaging  twelve 
hundred  dollars  apiece, — a  bill  for  hixiy  mil- 
lion dollars.  An  additional  amount  would  be 
required  to  provide  forsimilarcluims.  that  would 
be  filed  In  ca^e  this  wholesale  V»ill  became  a 
law  ;  so  thai  it  would  involve  in  the  end  the 
expenditure  of  over  a  hundred  million  dollars. 


We  may  well  leave  it  to  the  economical 
]K>ltticians  and  (Kiliticat  economists  to  decide 
/irhrther  so  considerable  n  share  of  the  sum 
*^lely  n?ix»rto<l  to  be  in  the  treasury  vaults 
should  l>e  expended  on  unexpected  pensions* 
X  is  sufficient  for  our  puriK^m^  simtily  to  call 
lentiou  to  the  fact  that  the  |M>ssibility  of  the 
mere  consideration  of  such  a  pmsioiis-arrears 
liill  is  enough  to  convince  any  disinterested 
observer  that  true  economy  can  liave  no  share 
in  the  crippling  of  the  work  lately  entered  on 
the  hydrographic  office.     The   failure   to 


vote  appropriations  for  this  work  is  a  selfish 
economy*  practised  in  a  quarter  where  those 
in  power  hope  it  may  not  seriousl}'  affect  them. 
The  lavishneasof  the  proposed  pensions-arrears 
bill  is  a  seifisli  generosity,  ariiiing  less  from 
regard  for  the  pensioners  than  from  desire  for 
the  votes  they  may  control.  On  the  basis  of 
special  appro(>riations,  the  hydrographic  office 
undertook  a  task  that  has  been  well  jR^rformed* 
bringing  out  valuable  results,  that  have  been 
well  received  ;  and  now,  just  as  it  is  fully  under 
way.  an  unfair  and  undeserved  neglect  requires 
its  suspension.  There  is  neither  propriety  nor 
justice  in  such  arbitrary  action. 


It  hapficns  tliat  a  reducctl  copy,  prepared 
several  weeks  ago,  of  one  of  the  charts  in 
question,  appears  in  this  number  of  Sckmce^ 
from  which  our  i-eaders  nmy  form  some  enti- 
mate  of  the  care  ex|>emled  in  its  production, 
and  of  the  value  to  nautical  men  of  the  great 
amount  of  timely  information  presented  ujxjn 
it.  It  is  difficult  to  understand  how  a  con- 
gress tlmt  is  professedly  desirous  of  renving 
and  encouraging  our  shipping  interests  can 
wish  to  discontinue  the  issue  of  a  set  of  charts 
that  contribute  directly  to  the  safety  and  suc- 
cess of  our  merchant  marine ;  or  to  dis-estab- 
tish  the  branch  hydrograijltic  offices  in  several 
of  our  larger  ports  tlmt  furnish  the  most  recent 
and  trustworthy  nautical  information  to  mas- 
ters of  vessels  about  embarking,  and  that 
gather  in  and  preserve  for  the  best  ftiture  use 
the  observations  of  those  who  have  just  oome 
ashore  from  voyages  across  the  seas* 


UsQUESTioKABLr,  mauy  of  our  agricultural 
publications  deserve  the  severe  censure  which 
has  been  bestowed  on  them  fur  diffuseneas^  and 
for  a  tendency  to  use  padding  to  an  unwarrant- 
able extent ;  but  these  two  censurable  faults 
are  due  to  the  exigencies  of  the  case.  Most 
of  these  i)ul>lications  are  designed  for  the  en- 
tertainment,   or  rather   the   imprnvcmentf  of 
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bucolic  readers,  and  tliey  doubtless  serve  llieir 
pur|K)se  :  it  is,  however,  a  ftiinjuestiou,  whether 
a  scientific  man  has  the  right  to  hurv  his  dis- 
coveries, or  even  the  eonlirniatorv  results  of 
his  researches,  by  giving  them  only  to  publica- 
tions of  this  character.  The  wheat  may  be 
served  up  with  chatf  as  provender,  if  need  be ; 
but  a  portion  of  the  same  wheat,  judiciously 
winnowed  for  presentation  in  the  journals  of 
our  learned  ssocieties.  or  in  tlieestabli>heil  peri- 
o<licals  whi<-h  are  widely  accessible  to  s<ientitic 
men.  would  doul'th'ss  yield  a  fairer  return  to 
science.  It  is,  in  short,  exasperating  to  find 
iiuporlant  facts  regarding  the  structure  and 
the  life  <»f  <lonie>tic  animals  and  cultivated 
plants  piiblislu'd  only  in  the  midst  of  details 
which  are  of  little  interest  to  any  one.  except 
as  they  may  havr  a  remote  intluence  upon  pos- 
sible appr<)[jriations  by  a  h-gislature.  We  sub- 
mit, that  it  is  the  duty  <»f  e.\}KMimenters,  who 
are  obliged  to  ])ublish  in  such  ephemeral,  not 
to  say  trashy  pages,  to  present  the  sfientific 
fi-atUH'S  of  thrir  useful  work  also  in  a  more 
worthy  manner. 

TiiK  account  given  in  our  n«»tfs,  of  an  engi- 
neering work  planned  in  western  New  York, 
may  serve  lo  eon\inee  thoM-  eaulious  legislators 
^\hu  l<Mik  eiiielly  fur  inunediat*'  results  fn^m  the 
forei--  whieh  they  s<'t  in  motion,  that  even  m) 
theoretical  an  all'air  as  a  state  lo[)ographical 
«»urv(y  may  have  direct  and  [»raetieal  en(N.  A 
large  -wamiJ  <^>ceupies  a  district  that  might  be 
valuable  agrieuiliiral  land,  and  spreads  its  un- 
healthy exhalations  o\ri-  the  adjoining  eountry. 
The  farmers  thereal.»i)Uts.  impaiient  at  the  slow- 
ness of  the  outlet-stream  in  euiting  down  the 
rocky  barrier  that  hoi<ls  up  tin-  -\\amp.  ask  for 
state  aid  to  hasten  the  ileepening  <»rtlie  ehannel. 
The  slate  surveyor  is  ealle«l  to  their  aid  :  he 
examines  the  ground,  and  li'ports  that  the 
iin<lertaking  is  entirely  feasii>le.  and  that,  while 
thus  to  discount  natuie's  work  will  cost  some- 
what over  one  hundred  thousand  dollars,  the 
operation  may  nevertheless  eounnend  itself 
even  to  the  most  carelul  counter  of  the  cost, 
for  the  value  of  the  drained  land  will  be  in- 
creased over  one  million  dollars. 


LETTERS   TO   THE  EDITOR. 

The  cranial  ribs  of  Microptema. 

In  No.  (10  of  Science,  Mr.  Shufehlt  lias  called  atten- 
tion to  :i  pair  of  ril>-like  structures  articulating  with 
the  *b:ise  of  the  occiput  *  in  Micropterus  salnioides. 
lit*  i<i  apparently  inclined  to  refer  them  to  an  occipi- 
tal vertebra.  Sagemelil  has  lately  (in  the  Morphvlo- 
uii*chiHJahrhuch)  advanced  a  theory  to  the  effect,  that, 
in  t)ie  (»ccipitai  region  of  all  teleostean  ftkuUji,  tk«re 
arc  a  certain  luiniber  of  vertebrae  which  are  to  be 
conipanMi  to  the  anterior  spinal  vertebrae  of  the  elu- 
niobranclis.  and  whieh  have  fused  more  or  less  com- 
pleti'Iy  with  the  true  coalesced  occipital  vertebrae: 
1.  e.,  those  rr»rrespoiidin<;  to  the  vagus  branche«. 
Without  eillier  condemning  or  supporting  this  the- 
ory, I  may  |Miint  out.  that«  even  though  spinal  verte- 
brae >lioiild  have  been  taken  up  into  the  skull,  there 
is  no  apparent  reason  why  iheir  ril)s  should  pen*i«-i. 
The  ribs  of  teleosts  are  ossifications  of  the  intonial 
portions  of  tin;  my<»conimata.  and  on  tlie  disappear- 
ance of  these.  eonse(|uent  on  tlie  abortion  of  the  ?i»j;- 
nient,  one  would  naturally  expect  the  UisapjM'aniiJce 
of  th«  ribs  also. 

I  have,  unfortunately,  not  b«'en  able  to  examine  ;i 
black  bass  ostettlo^ically.  and  therefore  caiiuot  sjieak 
with  any  decree  of  certainty  as  to  the  nature  of  the 
structures  ^l♦•^c^b«'d  by  Mr.  Shufeldt.  Tht*re  is.  how- 
ever, a  very  jios^ii)!**  explanatiou  for  them;  and  ihiu 
is,  that  they  are  portions  or  rmlimenis  of  the  supra- 
cIavicMla«v  In  many  tisb  these  are  two  T->]]aprd 
structures,  the  {Mtrtion  correspomling  to  the  periK-u- 
dicuhir  limb  of  the  T  beinj:.  in  each,  horizontal,  and 
articulatini;  with  the  lower  portion  of  the  i>ecipita] 
region;  while  one  end  of  the  i>ortion  c«)rre$|x>nding 
to  the  tnmsvcrse  liml)  articulates  with  the  pterotic 
and  (>i)i()tic,  and  tlic  other  end  with  the  niesiicla- 
vicula.  If  the  i>erpendicular  limb  were  to  ossify  sep- 
arately, or  if  the  tran»<ver»e  limb  should  become 
rudimentary,  a  comlition  would  result,  apparently 
bimilar  to  what  Mr.  Shufeldt  describes. 

Thi**  is,  of  «'i»iir>e,  merely  a  suggest  ion,  tlirown  out 
for  the  purpos(»  of  arriving,  if  iH)ssihle,  at  a  correct 
identification  of  these  peculiar  structures. 

J.    PI..VVFAIU    McMl  KUICH. 

Oiitariii  nifiicultiinil  cullrifi',  liiii'lpli,  Ciiii., 
Miiy  U. 

A  singular  optical  phenomeuon. 

The  plirnonirnnn  do^'cribed  by  *  K.  J.  JS.'  in  >r<>«ff. 
No.  .^)7.  and  wliich  I  at  Hr^t  thought  nnist  have  been 
a  biiiiicular  phantom  image.  I  now  think  has  l>een 
truly  oxpiainiMJ  by  Mr.  Oliver  in  No.  tyU.  If  sn,  it  is 
iinly  om.»  nf  a  rlass.  i-xampies  of  whieh  may  be  Sfi»n 
on 'i'V«Ty  sith?.  1  m-ver  pass  a  iiicket-fenee.  \\i:li 
an«>tljer  similar  fence  beyond,  without  observiiij;  :inil 
admiring  the  broail  waves  of  interference  runniui; 
rapidly  in  one  direetinn  or  the  oih»*r.  I  nevor  look 
tlirony:h  two  lly-MTe<ns,  one  liehind  the  other,  wiiii- 
ont  remarking  the  t«»riu«uis  shifting  waves  of' inier- 
fen*n«'c,  like  waves  of  irnt<r*d  i<Hk.  A  ladv's  silk 
veil  loosely  folded  shows  the  sannr  effect  beau  t  if  nil  v. 
Of  cour>e.  the  phenomenon  is  well  known  aiul  uii- 
ileistooil;  but  I  was  misleil  by  the  fact  that  '  F.  J.  S  ' 
deseribeil  it  as  In  mid-air,  and  nearer  the  llv-s*ert!en. 
1  suppose  it  may  b<'  imagined  at  any  distance,  but  is 
usually  n-ferreii  to  the  plane  of  mieof  the  objects. 

Jo^Ki»ii  J.kConte. 

rurkiUy.  Cal.,  April -s.  **- 

Popular  names  of  California  floorers. 
A  botanist,  coming  to  tlie  Pacific  cosist,  may  be  nuw 
prist>d  at  the  large  nuTnl>er  of  plants  that  are  genaial 
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known  bytV    -•"■■    ^^:,  --r. .  ^^^^^^^     Thlsfa  thecaae 
vihh   Esch  I,   Clematis,    l^onieria, 

Silena,  Mui  ii     aclda,  Hlbea,  Phacella, 

Gilia,  aiid  many  uibers  lor  which  the  g«saeric  iiiime 
hA8  become  a  papular  name. 

This  is  owing  to  various  ciiuses,  one  b«Hng  the  dif- 
ficulty of  applying  ihe  old  familiar  curden  names; 
which  are  us«d,  howevfir,  when  any  rt'semblancc  can 
Im  traced,  a^  is  the  case  with  larkspur,  honeyaucklc, 
cohniihlDC,  etc.  Many  of  the  settlers  have  also  be- 
come familiar  witli  the  Inie  names  of  these  flowers 
by  having  received  them  from  parties  that  havt*  in- 
troduced them  to  cultivation,  for  which  the  greatest 
credit  i»  due  to  the  late  James  Yick. 

Many  visitors,  as  well  as  settlers,  seek  to  learn  the 
namt*8  of  the  many  strange  and  beautiful  flowers, 
t-hai.  by  massingt  become  such  a  feature  in  the  scenery, 
-  and  And  tbe  '  dry '  scientific  names  as  easy  to  learn, 
f  ^ftiid  ft*  senMhIe,  aa  the  old  Spanish  names,  but  few  of 
which  Burvivt?  in  the  populiir  mind.  Thanks  to  the 
little  hfktany  of  Volney  Itattiin,  largely  supplemented 
by  visiting  and  amateur  botanists,  all  are  enabled 
to  learn  the  more  common  species  with  comparative 
e?i«e.  C.  R.  Okcttt, 

The  uee    of   the    method    of    rates    in    mathe- 
matioal  teaching. 

in  the  ease  of  the  question,  *'  Does  change  In  the 
rate  of  motii>n  take  place  at  an  instant,  or  d tying  au 
interval:*  '*  I  am  surprised  lo  find  that  Professor  Wood 
iSclcncr,  May  16)  reganls  my  amendment  as  only 
increasing  the  difficulty.  It  muy  be  that  I  have  been 
misunderstood:  permit  me,  therefore,  to  answer  the 
questions  which  tlie  profess4'>r  goea  on  to  ask  in  iJlus« 
traiiHU  of  this  difficulty*  Assuming  (of  course,  cor- 
rectly) that  my  answer  to  the  question  is,  thai  it  takes 
tiriK*  to  pMMluce  a  change  in  the  rate  nf  motion,  he 
oak*,  *'  How  lung  is  this  inter\ar?"  1  answer^  **A8 
long  as  you  please  usually:  of  course,  the  longer  the 
Interval,  the  greater  the  change/'  —  **  If  ever  so  small, 
is  the  rate  variable  during  the  interval  ?"■  —  «*  Certain- 
ly/' —  **  If  variable,  the  orlginul  question  arisen,  and 
we  wish  to  know  if  chawje  involves  a  part  of  the  In- 
tiTval.'*  —  **Of  course,  a  part  of  the  change  takes 
place  in  a  part  of  the  interval,  and  the  rest  of  the 
change  take^*  place  in  the  rest  of  the  intenal.'^  — 
*'  Docs  change  in  the  rate  take  place  at  *  a  point'  in 
the  p»th,  or  during  *  a  space  *  of  the  path? ''  —  "  Dur- 
ing '•  space  '  of  the  path;  that  Is,  while  the  point  is 
passing  over  a  space  of  the  path/'  —  **  Jf  at  *  a  point,' 
Is  it  not  rqiiiviilent  to  as<ierting  that  a  change  takes 
place  in  no  time?  [Most  ceitalnly  It  would  he,  but 
we  do  not  a«rsert  this  at  all.]  And  if  an  interval  is 
necessary.  mt»M  it  not  he  conceived  asinfinite?^imal?*' 
-^•*By  no  I  r  you  want  a  finite  change,  and 

that  i^  will  V  meant  by  it  change,  vou  must 


L**t  U4  f>ul  prtHjiiM^iy  punUki  quftiiiuus  with  respect 

t<»  Uii»  fumtitm  of  »  moving  point.     Dour  ctmn?'*  <'f 

p'  '■  '  an  instant,  or  i 

\  val.     IIowJoii 

Ti  is<'  amourH  nf  *  !  , 

\  '  U  everi'ji  -w-.-W    i  ■■  i,:-  ;•,>-■■  ,.  -i 

Ol  iluring  lh«'  in:rrv:il    '       <    rt  :.iinJ\  , 

If  I  lie  iMiiitl  itiMve)».      Does  chHitgt'  nf  pofiitioii  take 
vX^iM^  %i  a  point  In  the  fmtb?    f-'ertaltily  not:  a  |M)int 

iiceiifing  lh«^  velocity 


VftHable;  In  other  words,  in  c 'M.  ivm-  the  pns-iibilUy 
of  motion  itself.  It  should  W  rvin.  iiil»>red  that  the 
deQnttion  of  the  measure  of  a  vuriibie  velocity,  pre- 
su[»posed  in  this  discussion,  is  simply  tbut  which  we 
find  in  such  treatises  as  Tait  and  Steel's  Dynamics  of 
a  particle:  '*  Velocity  Is  said  to  lie  varbblo  when  the 
nifjving  point  does  not  describe  equal  spaces  in  equal 
times.  The  te!ocity  lU  any  hitftant  i»  thm  mea^iretf 
hy  the  ftpae*'  which  wvuhi  ftutt'  htrn  dt'ttcribed  in  a  unit 
qf'  time^  if  th^  point  had  itioted  on  uniformly  for  that 
interval  with  the  vdocity  \xyhich  it  had  at  th^  itiMant 
contcmpltUed/'  Wm.  Woolsky  Johnson* 

Aaumpollmt  May  19, 

Pleuracanthue  and  Didymodua. 

In  your  issue  of  April  11,  my  friend  Professor  Gill 
communicate*  his  views  on  the  relationships  of  Pleu- 
racauthus  and  ChJamydoselachus,  and  endeavors  to 
correct  some  of  my  opinions  and  statements.  On 
some  points  I  stand  corrected,  thanks  to  Professor 
GiH*8  superior  knowledge  of  the  literature  of  the 
subject.  However,  as  Professor  Gill  has  not  s^een  my 
mat«'rial,  nor  the  paper  which  I  reati  before  the  Phil- 
osophical society  upon  it,  I  may,  in  turn,  enlighten 
him  on  some  important  aspects  of  the  case. 

Professor  Gill  objects  to  the  ideniitication  of  the 
genera  Didymodus  ami  Chlamvdoselachus  on  the 
sole  ground  of  the  divei-sity  in  the  forn*  of  the  teeth. 
He  probubly  has  other  reasons  for  objecting ;  but.  witli 
his  usual  mngnanimity,  be  has  not  used  his  most 
effective  weapons.  He  doubts  the  pertinence  of  the 
recent  and  extinct  genera  to  the  sauvc  order.  He 
points  out  that  the  oldest  name  of  the  genus  called 
Diplodus  is  Pleuracanthus,  and  that  my  order  Ich* 
Ihyotomi  has  been  already  defined  and  named  by 
Lutken  na  the  Xenacanibini. 

On  these  positions,  I  make  the  following  com- 
menls:  — 

1.  There  Is  no  generic  difference  to  be  detected.  In 
my  opinion,  between  the  teeth  which  are  typical  of 
Diplodus  Agass.  antl  Thrinacodus  St.  J.  and  W.  and 
the  r*  '  '  ^  '  himydo»elachus.  Difference?*  there  are, 
hut  1  not  of  generic  %alue.  The  Identifica- 
tion *nt  and  extinct  genera  rests,  as  far  as 
th\n  [lonit  goeK,  on  the  same  basis  as  thatof  the  recent 
and  extinct  Cera  tod  us. 

2.  At  the  time  of  my  proposal  of  the  name  Didy- 
modus, I  was  not  convinced  that  finhes  of  this  type 
i)ore  the  spines  n?ferred  to  Ihe  getius  Pleuracanthus 
Acass.  None  •  *f  the  authors  cited  figure  any  specimens 
which  present  both  tricuspidat^^  teeth  and  a  nuchal 
spine.  Nnne  of  my  ten  specimens  f>o5scss  a  spine, 
Ilowever.  Kner  do»cribes  two  specimens  aa  exhibit- 
ing both  t;!  e  teeth  and  a  spine,  and  Sir  P. 
Egerton'>  ^  \ic.)  on  this  t^int  are  i>ositive- 
So  we  mu>.  ..  '  'TI  can  thus  as  the  name  of  this 
genus,  with  Dm  i  synnnyme, 

3.  Diplmlus  I  udejd  as  a  synony me  of  Pleu- 
racanthus, it  foUuwK»  that  Cblamydoselachus  Garm,  is 
distinct  on  aernimt  n(  the  dijf'erent  fttrttcture  qf  the 

'     '    '  !''  and  elongate  in  Pleuracan- 

/  and  Kner.  The  presence 
itrac;inthus  is  also,  probably, 
u,  although  we  do  not  yet 
rte  is  concealed  In  Chlaray- 

dojn  I  ((»L. 

4.  ty  of  Didymodus  (type,  Diplodus  com- 
pres»it>  NiVUMMTy)  and  P'  *  v  be 
questioned-     None  of  tip  rid 

*1p«f>riKi  if  hv  iiu^  nutlioiv  .,  ..     .  -,    --.,-;  an 

!♦>,  or   jx»-  ntal  comua.     Mr 

1  udymoduF^  -m  do  not  exhihlt 


64^ 


SCIEXCE. 


[Vol-  IlL.  No. 


r -- 


T  ir*  r. 


;  -f  :>.-  n;  '.;•!:.  a*  Ki.t*r  il»-scrilx»5. 
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i*'-^:  "A.-.;.  ::..-  *'<!k'.i*.  ii:iire*-vi>r.  pre- 
■*■--■-  -.:;.-*  :yr-:-.-:  - -i-fTh**  r«--t.  A;::is*iz 
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■..  •-  *  :  .  .:  :..-  ■  .•:■  ::.  TL-ir  iut:.::  i*.  how- 
■  ■  -  ■  i  -  '  >  I  •:•■  \r-r  .:!..*r.t::.-r.  TLtr  I  alter 
.-   «  •-•::_::     A-..TAf\:.   :.yn:r "f  P'eiiraiMiJthii". 
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sionor.  to  piiMish  with  prorai»lne&s  ne-i-i-ri  •:•: 
its  siK.'iL'il  a;j:eMi>  iiik»ii  jiartieular  topif-*.  Mr:- 
this  canru»t  fail  to  stimulate^  tliose  en^5Lg»-i  ii 
it^  work,  an'l  to  enhniice  the  value  of  iLc  'li-l-r 
iuii  in  th*-  L-\e>  of  our  large  airrieulri:ral  j.--::- 
lati^ii.  il  ■lestTvi-s  coiiiiDemlation.  ^Ve  veL;:ri 
to  siijiit's:  tlia:  the-  iilaii  coiihi  }*e  impr-i-Tei  - 
is^uiiii:  liie  i»ulli*lin  ai  state*  1  int*-rval=>.  ll: 
luakiiiiT  it  a  j^TiiMlifal.  to  which  «>oiilri''i;"  i» 
from  all  •jiiartei;?  !«houI<i  be  inviie*i.  Ail  Vjz 
en:oiiioi<>ji>t>  r^f  the  country  might  thus  :ie«>':w 
Ciy.!aiH..ra:oi>  of  iht- «I(-jiartuaeiit  wiihou:  f^m^r:: 
ci'>:  to  ihv  tii-asury  than  the  pulilicatioL  •' 
ihi-  rt-*iilts  of  Tiifir  rc-^earches  :  it  would  i»r..vr 
a  i-if  i::  :«»  ihi-  hiin-aii.  a  vast  encouragtriL-*L: 
to  vo'ii'jiir.r  L-nlom«.«l«rj:y.  and  a  }<m^u  lo  -m: 
&ip-:'--i:l:i:r:frts.  The  former  exi^erience  of  \lr 
j-ri-^.:.:  :.-:i.l  vT  the  division  renders  him  il 
vir.::.v:.:o  -*  iir>on  under  whom  to  inaugurjie 
sui-ii  a  i«'.:»ii. 

In  frw  o.'iir- tries  in  the  world  would  stjC- 
a  j''.:i!i  :■*■  iiiMrv  •ifsiraMe.  more  advanlagf-yj*. 
o:  morv  !:ke!y  to  succeed.  Covering,  as  o:.: 
o'.:i.:ry  .k^rs.  :i  wMo  extent  of  fertile  terriiorr 
>;::;vv:  to  mo<  varit-d  climatic  conditions.  aD-: 
Lt  L'-e  em:  rating  unusual  diversity  of  econoiL:-; 
pr-.'  '-v::is.  our  j»i-opie  are  at  the  same  tincc 
t-x:rt-:i:r'.y  rt  ady  to  <.x»ntriViute  their  knowleijit 
or  cxivr^eLtv.  without  com]  len  sat  ion.  for  the 
;  .:  .:.■  wv.s'..  Am«.ricans  are  not  always  anx- 
:.  />  f.  r  ;  r-  .t- :•!/.«  :  vii.if  prece^ient  is  demaiid- 
*:• ;.  : :.-:  .1  .  'i  j ,'r ,*  d€  /•*  .^c it ^ ce  ti r/ro/i o m  fque  i ; us: 
;  ■.:  ■  -..-.•:  ::r.  '.vr  lix-  aT'.sj»i«x*s  of  the  minister  of 
:^:t.:  \:..rv  .  :„e  vrir;.''.:?  reviews,  such  as  :Lt 
3.'- .  .•  fr  -.•.-:•••*  >  '.'autff  and  tht-  3ihUo:f>'i\i 
>  "  ■  V  >>  ■  i  .-•►*  '''hU$  i\o\i'Z  piibiishe-.i  ":•; 
:.  .  •■  :  -■' -  f  :  ;■  l!'-  :L-:ruction ) .  toiro:!:*^ 
w.::.  :_...  E-:\'\*  ..inri"m€  ff  col-jjivUe  (Us::^-.i 
:.:  ■;:  :.  ;  :^.^  :.  ■  f  ::.f  :!;:!.isier  of  mariut  . 
>..*:«■  ^ :.:.".  rri:..t-  a.  ne  Lia*  doiio.  in  s:ni:.&r 
■n.-  -.  :  --...:. .V  a:,  i  iniustn*  during  the  jcs: 
'.'•■■■■  -'■■>  ."  ■  •*'^-  It  i>  t::iK- our  govern  me  r.t 
>..;.. ..:":t*    >:....;.:  :..  :^  :o  iiialeiiai   and   intei- 
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:..s  p'ar:.  a  further  extcu- 
::-e  ii  virion  would  ].rove 
.;::  :i    r;ot   \^   feasible  lo 

■  •zz\Vi:n^  the  stirrile  j^or- 
:»  ;  -.  v:  • : .  ii  rt- a :  a  r va  s ,  i  •  a  se^l 

istri^  ;:;o:i  of  iht-  main 
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im  nts?  in  v;inc»ufi  piirts  of  the  countn'.  A 
skilled  entoriiok»oist  at  siidi  n  c-nitre,  with  one 
trained  assistant  whom  he  iniy:ht  despateli  to 
stiifty  local  prolileni8  not  far  disttmt*  would  «c- 
coinplihh  more  than  twice  that  nmnber  coidd  on 
the  border  of  the  eontineiiL.  whence  the  anisist- 
ant  uiufcit  otU^u  travel  many  lhoui>and  miles  to 
reaeh  a  tield  requiring  investigation^  and  he 
able  to  remain  there  only  a  brief  period.  The 
stiite  entomologists  are  not  numerous  enough 
to  affeet  the  question  in  the  least.  Illinois  and 
New  York  alone  support  oflleers  who  are  iloing 
a  really  creditalile  work  ;  and  tliese  great  states, 
rieh.  populous,  and  fertilct  would  be  insnfll- 
dently  served,  under  this  seheme,  without  the 
aid  of  their  own  otHcials. 

Thi"?  would  require  a  doubled,  perhaps  a 
trebled,  appropriation  for  the  division.  What 
of  that?  Its  work  should  be  meawured.  not  b\ 
what  it  has  been  able  to  do  wiili  in.^uttieient 
means*  but  l»y  its  inherent  im^>ortance  to  the 
largest  ami  most  wide-spi-ead  industrv  in  the 
oouatry.  A  trebled  allowance,  uiulti plied  a 
thousand- fold,  would  not  equal  the  losses  year- 
ly sustained  by  ngri*'ulture,  reasonably  to  be 
classed  as  avoidable  by  means  which  the  study 
of  their  causes  will  reveal.  The  work  of  the 
division  for  the  past  six  years  has  lieen  admir- 
able, as  far  aa  it  has  gone :  it  hag  gained  the 
approval  of  those  who  know  what  scientific 
work  is*  and  the  appreciation  of  the  great  class 
who  have  seen  its  practical  benefits.  It  is  time 
to  ask^  and  to  grant,  the  means  for  a  forwnjt] 
step. 

7 

RECENT  GEOLOGIt^AL  OBSERVATIONS 
IN  THE  CANADIAN  NORTH-WEST 
TERRITORY,^ 

Ix  a  former  number  of  Science  (i.  p,  477)  a 
note  was  given  on  some  ix)lnts  relating  to  the 
glnclatioti  of  that  part  of  the  North- West  Ter- 
ritory which  occupies  the  angle  lietween  the 
eastern  base  of  the  Rocky  Mount^iins  and  the 
41*th  parallel.  During  the  summer  of  1883 
the  examinations  necessary  for  the  prtHluction 
of  a  proximately  exact  geological  map,  covering 
an  area  of  over  twenty  thousand  square  miles 
\n  this  district,  have  been  completed,  and  the 
mapjiing  of  die  contiguous  area  to  the  t^astward 
has  lK*cn  begun.     A  number  of  new  facts  of 

Serological  interest  have  been  brought  to  light 
nring  the  j)roseeution  of  the  workt  a  few  of 
the  more  imjH)rtant  of  which  it  is  propo§ed 
*  ire  briefly  to  mention. 

Id   the  article  above  alluded  to,  the  great 
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elevation  at  which  Laurentmi^atKl  lluroniaii 
erratics  occur  near  the  mountains  was  specially 
not^d  ;  and  some  of  the  greatest  heights  up  to 
that  time  observed  were  statetl  as  4,200,  4,31>U, 
4jjGt»  feet,  respectively,  above  the  sea-level. 
tn  August  last,  however,  several  in(bibital>le 
Latirentian  bowlders,  representing  different 
characteristic  varieties  of  gneissic  and  granitic 
rocks,  were  found  at  an  elevation  of  5,280  feet* 
at  a  point  in  the  foot-hills  about  twenty  miles 
north  of  the  41»th  parallel.  The  ridge  upon 
which  these  occur  lies  within  a  few  miles  of 
the  |>ale07;oic  rocks  of  the  mountains,  and,  like 
many  others  in  this  vicinity,  is  evidently  a 
slightly  modified  moraine,  due  to  the  local 
glaciers  of  the  mountains.  The  bowlders  are 
aw^iX'iated  with  many  blocks  derived  from  the 
neighboring  mountains.  They  cannot,  how- 
ever, have  come  from  the  Hocky  Mountains,  as 
a  tolerably  complete  examiuatton  of  the  range, 
between  the  41ith  and  alst  parallels,  has  con- 
firmed the  statement,  previously  made  in  a  more 
general  way,  as  to  the  absentee  of  crystalline 
ix)cks  in  the  constitution  of  the  range  ;  their 
origin  must  therefore  be  sought,  with  that 
of  the  immense  profusion  of  similar  erratica 
strewn  over  the  neighboring  lower  country,  to 
the  east  or  north-east,  in  the  great  Laurentian 
axis. 

In  the  Cypress  Hills  (latitude  49M0\  longi- 
tude no**),  which  constitute  an  isolated,  high 
plateau  of  irregular  form,  IMr.  K.  (t.  McConnell 
has  noted  some  interesting  points  connected 
with  the  limit  in  height  of  the  drift  and  bowl- 
der deposits.  The  w^estern  end  of  the  hills  ia 
highest,  and  is  flat-topi>ed  and  regular  in  form  ; 
while  the  eastern  and  lower  part  has  been  worn 
down  to  an  irregular,  rounded,  and  rollii»g  pla- 
teau, on  w^hich  uumerous  I^aurentian  and  lime- 
stone bowlders,  resembling  those  generally 
8cattere<i  over  the  plains,  occur.  The  highest 
j)oint  at  which  these  were  founil  is  4,*^40  feet 
above  sea-level ;  while  at  4,400  feet,  and  other 
jioints  exceeding  this  elevation,  no  such  erratics 
occur.  From  the  observations  first  referred  to, 
it  is  certain  that  this,  though  locally  the  up- 
ward limit  of  the  glacial  deiK)sits,  is  surpaased 
by  that  of  other  places  farther  to  the  west; 
and  it  adds  to  the  evidence  already  obtained^ 
indicating  an  unetiual  depression  of  the  plains 
in  glacial  times. 

In  these  hills  another  very  interesting  dis* 
CO  very  has  been  made  by  Mr.  McC'onnell ;  viz,, 
that  of  the  occuiTence  of  considerable  outly- 
ir  -  of  an  upper   tertiary*  formation  of 

li  i^e,  consisting,  in  lai^e  part,  of  rolled 

shingle  which  has  been  derived  entirely  from 
tlie  harder  rocks  of  the  mountains.     The  peb- 
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l)Ic-bo(1s,  or  congloino rates,  :ire  frequently  com- 
posed of  stones  several  indies  in  diameter ; 
and  as  tliey  occur  at  a  distance  of  over  two 
hundred  miles  from  their  nearest  ix)S8iblc 
source,  and  no  siicns  whatever  of  ice-a«tion 
appear,  the  problem  of  their  mo<le  of  transtioit 
l)ecomes  a  dilHcult  one.  A  few  vertehrnte  re- 
mains obtained  from  these  beds  appear  to  be 
referable  to  Brontotherium. 

It  may  l)e  mentione(i,  in  this  connection, 
that  the  discovery  of  these  tertiary  pebble- I)e<l8 
to  some  exttnit  tends  to  modify  statements 
previously  made,  respecting  the  origin  of 
somewhat  similar  8hingle-de|)osits  of  later  date 
in  this  vicinity*.  The  trans|)ort  of  a  portion, 
at  least,  of  the  quartzite  shingle  immediately 
underlying,  and  apparenth*  attached  to,  the 
bowlder-day,  may  have  occurred  in  the  mio- 
cene  periotl,  and  its  denudation  and  re- 
arrangement been  elfected  in  early  glacial 
times.  Of  the  older  formations  in  this  part  of 
the  north-west,  the  following  classification  has 
been  adopted  :  — 

(  Vim'n\t\nv-U\\\  hoiU. 
I.aramle.       J  Willi ►wt'ri'ok  bed»«. 

I  St.  Mury  KJvor  )km1i«. 

(  Fox-Hill  lUtiiiUtoiK'H  (Inconstant). 
CretacoouH   J  ru-rri'  Hhali-it. 
proper.       |  lk*ll.v-KiVfr  Mt-rii'it. 

( J)urk  »lialfM,  Huppi)i«cil  tu  uiiiiiTlU>  tlio  n)K>ve. 

The  subdivisions  of  the  Lai-amie  appear  to 
be  of  local  importance  only,  but  are  useful  in 
the  region  here  specially  referred  to.  on  account 
of  the  very  great  thickness  of  that  formation. 
The  upper  part  of  the  Helly-Kiver  series  evi- 
dently represents  the  pale,  sandy  beds  which 
occur  on  the  ^lissouri  in  a  similar  position 
with  reference  to  the  Pierre  :  ami  the  latter 
holds  (roal  or  lignite  at  the  base  in  this  dis- 
trict, as  describ(?d  by  Trof.  K.  I).  C'oi)e  on  that 
river.  In  ISSl  the  lower  portion  of  the  Helly- 
Kiver  series,  characterized  by  yellowish  and 
brownish  tints,  was  found  to  be  highly  fossil- 
iferous,  ami  to  hold  shells  like,  and  in  some 
cases  consprcific  with,  those  of  the  .ludith- 
Kiver  group.  In  conse^jnence  of  this  fact,  some 
doubt  was  felt  in  accepting  the  evidence  of  the 
apparent  stratigrnphical  position  of  this  por- 
tion of  the  series  :  and  a  re-examination  of  the 
district  was  made  witli  the  ol)ject  of  deciding 
this  point.  The  result  of  this  furtlier  investiga- 
tion has  been,  however,  to  eonfinn  the  virws 
lirst  hel<l  by  much  a<l<lition:d  stratigrajjiiical 
evi<h'nce.  which  cannot  h<*re  1m'  d«'tailed.  and, 
further,  to  prove  the  existen<*e  in  tin*  upper  or 
pale  be<ls  of  the  lielly-Kiver  series  of  a  niolius- 
can  fauna  of  the  same  kind  with  that  charac- 
terizing the  vdlowish  beds  above  referred  to. 


The  sections  arc  such  that  no  doubt  conld  a: 
any  time  be  entertained  with  regard  to  the 
relative  positions  of  the  Pierre  and  the  pak 
beds. 

The  comiK)sition  of  the  cretaceouB,  hen 
found  to  obtain,  is  thus  brought  into  exact  par-  ! 
allelism  with  tliat  clearly  proved  in  the  Peact 
River  country  (Ueiwrt  of  progress,  1879-^Ji. 
where  a  similar  imix)rtant  estuarine  sencs, 
with  Laramie-like  fossils,  follows  the  Pierre  in 
descending  order.  The  fossils  of  the  Bellv- 
River  series  have  not  3*et  been  criticallv  eMo- 
ined :  but  their  resemblance  to  those  of  the 
Judith  River  is  so  complete,  that  I  am  stroDglj 
inclined  to  revert  to  Messrs.  Meek  and  Hav- 
den's  original  views  respecting  the  stratignpb- 
ical  tiosition  of  the  latter  beds,^  and  to  suggest, 
though  with  some  hesitation,  that  the  species 
figured  on  plates  37-39  of  Meek's  work  on 
the  cretaceous  and  tertiary  fossils  of  the  Upper 
Missouri,  as  from  a  i)eculiar  local  development 
of  the  Fox-Hill  group,  have  really  been  derived 
from  beds  underlying  the  Pierre."  One  at  least 
of  these  fossils  (Mytalus  subareuatus) ,  has  been 
found  in  our  district  in  this  position. 

The  occurrence,  among  the  paleozoic  rocks 
of  the  |x>rtion  of  the  Roek3-  Mountains  be- 
tween the  40th  parallel  and  Bow  River,  of  ex- 
tensive crctaceous  areas  on  both  sides  of  the 
main  waterahed,  is  an  interesting  addition  to 
our  knowledge  of  the  range,  and  importaDt 
because  of  the  contained  coal-seams,  which 
vary  in  character  from  bituminous  and  coking 
coals  to  anthracite.  A  coal  of  the  latter  class, 
containing  eighty-six  per  cent  of  fixed  carbou, 
was  found  last  summer  in  the  valley  of  Cas- 
cade River,  on  the  Upper  Bow;  and  mining 
operations  have  already  been  commenced  on  if. 
The  trough  of  cretaceous  rocks  is  here  compara- 
tively narrow,  and  the  beds  very  sliarplv  folded. 

Space  will  not  permit  any  detaileii  notice  of 
the  investigation  of  the  paleozoic  rocks  of  the 
mountains.  It  may  lie  stated,  however,  that 
the  limestones  appear,  for  the  most  part,  to 
hv  of  Devonian  age.  and  are  very  variable  in 
thickness.  One  nieasureil  section  on  the  Crow- 
Nest  l*ass  showed  a  thickness  of  ninetv-six 
hundred  feet.  They  i\re  u  neon  form  ably  under- 
lain ]>y  a  great  series  of  slaty  and  quartzite 
rocks,  iVoni  which  no  fossils  have  yet  l^een 
obtained  in  place.  On  the  evidence  of  de- 
tached fossiliferous  fragments,  they  are,  how- 
ever, ]»rovisionally  referred  to  the  Cambrian 
an<l  closely  resemble,  lithologically,  those  O 
this  age  in  the  Grand  Canon  ol'  the  Colorado. 
Georoe  M.  Dawsob 

Ui>uluglcal  ^un•t•y  of  Camilla,  Ottuwu. 

•  Proc.  ncnd.  nut.  *«'.  PhiOvi.,  lSo7,  p.  114, 
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FIVE  BRAZILIAN  DiAMONDS. 

At  the  luteruatioaal  exposition  held  at 
Amsteniom  during  the  summer  of  1883,  was 
exhibital  II  suite  of  wonderful  round  diamonds, 
thjit,  for  their  size  and  merit,  were  awarded  the 
prize  for  *  round  bort.*  They  were  purchased 
hy  a  New- York  firm,  who  offered  thera  to 
Messrs.  Tiffany  &  Co*,  and,  on  examination, 
were  found  as  follows  :  — 

They  are  of  Brazilian  origin,  four  in  num- 
ber^  and  alt  as  round  as  marbles.  In  this  form 
they  can  be  used  for  drilling- purposes  to  equal- 
ly good  advantage  with  the  black  amorphous 
carbonado,  as  the  intricate  twinning  or  com- 
iwunding  destroys  the  easy  cleavage  property 
that  renders  ordinarj*  crystals  unfit  for  this 
purpose* 

No*  1  (fig.  1),  the  largest  diamond,  is  entirely 
round,  of  a  light  vitreous  brown  color,  and  trans- 
lucent;  its  entire  surface  being  covered  with 
re-entering  angles,  giving  it  the  appenr- 
of  the  fjbrou?,  or,  rather,  bunched  crystals 
of  acioular  rutile,  variety  uigrine,  from  Magnet 
Cove,  Ark*  These  markings,  numbering  hun- 
dretls,  arc  over  the  entire  surface,  and  render 
it  very  evident  that  the  crystal  is  the  result  of 
a  multiplicity  of  tw innings  of  cubic  crystals, 
as  is  often  the  ease  with  iron  pyrite.  It 
ts  17  millimetres  in  diameter,  and  weighs 
3.542  grams  (41 1  carats)  ;  specific  gravitv  is 
a.51054. 

No.  2  (fig.  2)  is  entirely  round,  of  a  milky 
gray  color,  and  translucent.  To  the  eye  the 
surface  appears  quite  smooth ;  but  under  the 
glass  the  same  markings  show,  on  a  smaller 
scale,  as  in  the  large  diamond,  though  the  sur- 
face IS  duller.  It  is  10  millimetres  in  diameter, 
and  weighs  2.0815  grains  (10^  carats)  ;  spe- 
cific gravity  is  3.522, 

No,  3  (fig,  3)  is  almost  entirely  round,  of  a 
milky,  translucent  white,  no  crystalline  mark- 
ings being  visible,  and  has  a  fused  vitreous 
apt>earanee.  as  if  it  had  been  originally  round « 
with  small  pit-mnrkings,  and  then  the  entire 
mans  fu^ed,  thus  nearly  obliterating  the  pittirig. 
It  is  9  milUmetres  in  diameter,  and  weighs 
1.289  grams  (6|  carata)  ;  its  specific  gravity 
15  3.5218, 

No.  4,  the  weight  of  which  was  1.47^*  grams, 
and  its  specific  gravity  3*C49,  proved,  on 
imination,  not  to  be  a  diamond,  but  a  red 

^malitc  sj^here  that  had  been  rolled,  and  was 
evidently  a  pscudomorph  after  liinonite  or 
iomc  other  like  mineral,  or  was  filled  with  air- 
oavities  (sec  low  specific  gravity).  Not  com- 
ing into  ownei*8hip  of  it,  I  .  -  ^^  nly  try  the 
surface^  whereas,  if  it  could  n  broken, 


more  definite  results  might  have  beea  arrived 
at* 

It  eeems  very  remarkable,  however,  that  this 
spticimen,  having  been  viewed  by  the  majority 
of  the  Amsterdam  diamond-dealers,  examined 
by  the  judges  and  experts,  and  then  passed 
through  the  himds  of  several  old  and  experi- 
enced im|)orter8  of  diamonds,  should  have 
deceived  them  all*  So  perfect  was  its  color 
and  lustre,  that  even  a  diamond-cutter,  when 
informed  of  the  facts  in  the  case,  was  not  con- 
vinced until  he  had  tried  the  stone  on  the 
wheel. 

Another  curious  diamond  (figs.  4  and  5)  is 
now  in  possession  of  Messrs*  Tiffany  <&  Co*, 
weighing  U/j  carats,  the  original  weight  of 
whicli  was  1  (I J  carats,  4  carats  having  been  loat 
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in  cutting.  This  stone  has  eighteen  facets,  of 
which  four,  of  the  top  and  the  table,  are  white* 
and  four  are  a  distinct  black  ;  on  the  back,  four 
facets  are  white,  and  the  other  four  and  the 
culct  arc  black*  The  stone  was  found  to  be 
excessively  hard,  much  above  the  average  of 
hardness,* in  fact;  and,  although  apparently 
po4iriy  cut,  the  cutter  had  sustained  a  loss, 
owing  both  to  the  longer  time  required  in  the 
work,  and  also  to  the  fact  that  he  was  remun- 
erated at  a*certain  rate  per  carat.  This  dia- 
mond is  of  Brazilian  origin,  and  was  origiaally 
an  octahedron*  When  found,  the  entire  stone 
was  a  jet  black,  and  it  was  cut  with  the  inten- 
liun  of  prmlucing  a  black  stone.  Atlcr  the 
table  had  been  put  on  one  of  the  points,  and 
tlu*  four  edges  of  the  octahedron  had  been 
removed  to  make  four  facets,  it  was  found  that 
tlie  black  color  was  only  a  superficial  coating, 
and  that  the  inside  of  the  crystal  was  entirely 
white,  with  the  exception  of  an  occasional  car- 
bon inclusion.  It  shows  no  more  play  of  color 
than  a  black  stone,  but  gives  very  decided 
brilliant  metallic  rellections.  The  curious  effect 
of  five  white  and  four  black  reflections,  and 
the  appearance  of  a  clearly  defined  Greek  cross 
in  black  outline,  when  viewed  by  transmitted 
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light,  make  tlie  stone  a  remarkahle  freak  of 
nature  :  and  not  a  liUle  interest  is  addecl  to  it 
by  the  fact  that  its  strange  features  were  so 
well  developed  hy  mere  accident. 

Among  curiously  marked  diamonds  resem- 
bling the  above,  may  also  be  mentione<l  the 
two  presented  to  the  Jardin  des  plantes  by 
llalphen,  and  descril>ed  by  Dcscloizeaux  (see 
PoggendorJTa  annalen,  1849,  ix.  p.  447). 

These  stones  are  colorless  and  round,  and  a 
distinct  three-leaved  clover  in  black  occupies 
the  entire  dimension  in  each  stone.  Another 
in  the  Duke  of  Leuchtenberg's  cabinet,  now  in 
the  Bavarian  state  cabinet  at  Munich,  has 
three  leaves  united  by  a  circle.  All  these  three 
are  of  Indian  origin. 

A  curious  diamond  (fig.  (J),  also  in  the  pos- 
session of  Messrs.  Tifiany  and  Co.,  is  a  red 
brilliant,  that  at  lirst  glance  appears  brown, 
while  through  it  a  beautiful  dark  rose-red  light 
breaks  in  every  direction :  really,  therefore,  it 
is  a  red  brilliant,  or  combination  of  red  and 
brown  ;  or,  more  correctly,  a  red  diamond  with 
a  l)rown  cloud,  the  red  predominating  as  the 
stone  is  turned,  or  the  light  strikes  it  in  diller- 
ent  directions.  This  change  of  color  gives  the 
stone  its  dichroitic  effect,  although  no  effect  is 
pro<luced  in  viewing  it  by  the  dichroscope. 

By  artificial  light  it  appears  brown  ;  but  the 
entire  stom;  throws  out  bright  red  retlrctions, 
such  as  are  produced  by  the  <liamond  only. 

One-half  of  the  stone  is  HIUmI  with  hundreds 
of  irregular-shaped  cavities,  either  empty,  or 
nile<l  with  a  tran-^parent  fluid,  or.  as  in  nearly 
all  cases,  with  earl^on.  which  in  some  instances 
is  in  pieces,  or  so  frMctnred  as  to  admit  the 
ligiil  through  it.  Tlu'sc  inclusions  jipi>ear  to 
alfect  the  color  sulHciently  to  produce  the 
brown  appc.-irancc 

Light  seems  to  l)c  very  faintly  restored  under 
the  crossed  Nichols  prisms,  in  ad<lition  to  that 
produced  by  the  cutting  of  the  gem.  The  spe- 
cific gravity  is  ;).;m;'.m;.       (1k<u{<;i:  K.    Kin/.. 

TifK  DisTfiinrriox  of  comets  with 

IIEFERENCE  To  SOLAR  MOTION. 

TiiK  regions  of  space  outside  the  solar  sys- 
U'm  furnish  a  sup})ly  of  <'omcts  which  seems  to 
be  inexhau-itible.  Their  origin  is  simply  a  mat- 
ter for  speculalion  :  ami  it  is  not  reasorial»ly  to 
be  ex])ected.  that,  even  with  the  large  amount 
of  attention  being  given  to  cometary  investiga- 
tion, any  delinite  information  upon  this  subject 
can  be  attained  for  centuries  to  come.  Tiiere 
is  no  pro))al)ility  that  any  considerable  number 
of  them  have  had  their  origin  in  the  mass 
which  has  gone  to  form  the  solar  system. 


Between  six  and  seven  hundred  coniets  have 
been  recorded ;  and  if  we  take  the  large  pro- 
portion of  telescopic  comets  which  have  l«wii 
discovered  when  searching  has  been  vigor- 
ously prosecuted,  to  the  number  visible  with- 
out the  aid  of  a  telescope,  it  would  not  be  an 
exaggerated  estimate  to  place  the  number  of 
comets  which  have  come  into  our  system  since 
the  )>eginning  of  the  Christian  era,  under  such 
conditions  as  to  have  been  visible  bj*  the  aid 
of  our  moilcni  appliances,  at  four  thousand. 

rndoubtedly  there  are  manj',  which,  either 
from  their  small  size  and  faintness.  or  from 
the  unfavorable  positions  of  their  orbits,  never 
could  be  seen.  Were  the  orbits  of  all  thes« 
known,  the  discussion  would  fhrnish  some  rea- 
sonable basis  for  an  hypothesis  in  regard  to 
the  origin  of  the  comets  themselves  ;  and  liglr 
would  be  thrown  upon  other  problems  coneeru- 
ing  the  system  of  the  universe. 

While  the  sun,  drawing  all  Inxlies  within  its 
influence  towanls  itself,  swings  the  comets  into 
or))its  which  may  bring  them,  at  some  point, 
almost  into  contact  with  the  sun's  surface,  or. 
on  th(»  other  hand,  never  within  the  confine^ 
of  our  planetary  system  at  all,  the  motion  of 
the  sun  itself  must  have  an  influence  upon  the 
ix)siti«)n  of  these  orbits.  The  limited  amount 
of  material  at  hand  Airnishes  some  features 
which  are  at  least  suggestive. 

There  are  two  hundred  and  eight3--five  com- 
ets, which,  up  to  the  present  time,  liave  had 
their  orbits  determined  with  greater  or  less 
exactness.  The  axes  of  the  orbits  lie  in  the 
directions  along  which  the  coniets  come  to 
the  sun. 

The  table  exhibits  the  grouping  of  the  points 
which  represent  the  directions  of  the  origins  of 
these  comets  about  that  point  which  investi- 
gation has  indicated  as  the  direction  to  which 
the  solar  system  is  moving. 

The  metho<l  of  making  the  reductions  will 
be  apparent.  The  elements  were  retiuced  to 
ISoO.  and  the  longitude  and  latitude  of  the 
perihelion  point  computed  for  each  comet. 
The  point  directly  opposite  this  was  then  re- 
duced to  a  new  system  of  co-ordinates,  havins 
the  directi<m  of  solar  motion,  as  the  |X)le. 

The  p</int  toward  which  the  sun  is  moving 
is  taken  at  longitude  l'5G°,  latitude  -f-57**. 

For  convenien<-e  this  may  be  referred  to  as 
the  north  pole  of  the  new  system  ;  and  the 
hemisphere  surrounding  it,  as  the  northern. 
This  hemisphere  is  then  divided  into  ten  zones 
of  equal  area,  the  most  northern  surroundins 
the  pole,  while  that  at  the  base  ma3'  be  called 
the  ecpiatorial. 

The  southern  hemisphere  is  similarly  dH 
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ed,  and  in  thp  table  the  figures  in  the  top  line 
arc  for  the  north  and  south  polar  zones. 

Those  adjoining  each  are  given  next*  so  thiit 
lliL*  lower  line  eontaius  the  zones  immediately 
north  and  south  of  the  equator.  Zones  ou 
the  same  lint*  are  at  the  same  distance  from 
the  north  and  south  poles  respectively. 

The  folumns  give  the  number  of  comets 
whose  points  of  api)areut  origin  fall  in  each 
zonct  and  the  mean  of  the  perihelion  distances 
of  the  group. 
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So  many  conditions  that  will  readily  occur 
to  any  one  come  in  to  utfect  the  number  of 
comets  discovered t  and,  to  a  certain  extent, 
the  discovery  of  those  cM^ming  from  any  par- 
ticular ([unrter,  that  the  collection  of  so  small 
5  (>roportiou  cannot  give  much  satisfaction. 
It  will  l*e  notice^l  that  the  zones  farthest  south 
have  a  larger  number  than  the  corresponiUiig 
zones  north,  while  near  the  equator  this*  ditfer- 
enoe  is  reversed. 

Tho  mean  perihelion  distances,  taking  the 
columns  separately,  vary  in  such  a  way  that 
there  is  Ultlc  encouragement  for  discussion  as 
11  whole. 

But  taking  the  oorreffponding  zones  in  ttie 
two  hemispheres,  the  comparison  is  interesting, 
if  not  iustructive.  The  first  seven  from  the 
north  iH>lc.  ordirecUou  of  solar  motion*  down- 
wartl,  have  greater  mean  f>enhelion  distances 
than  those  in  tlie  southern  hemisphere  simi- 
larly situated.  The  c(jiiatoriaJ  zones,  where 
the  distinction  would  not  be  so  great,  have  an 
op|K»site  ditTcrcnce. 

With  the  same  data  combined  In  other  pro- 
jjortious,  the  differences  will  U*.  found  to  con- 
firm ll»e  tendency  shown  by  this  division. 
Thus  doubling  the  area  of  the  /-ones,  making 
five  nc»rthern  and  five  southern,  the  excess  of 
mean  perihelion  distances  of  the  north  over 
the  sontli  exists  in  the  three  polar  sets.  Com- 
parisouR  can  also  be  made  by  fours  and  thes, 
and  also  liy  tsnn' 
polzir  zones,  thf 
finally  tho  four  ihi^L  liurlh  Aud  »uuih  ui 


equator.     Any  one  can  make  these  compari- 
sons with  small  uncertainty,  from  the  tattle. 

The  most  satisfactory  confirmation  of  the 
tendencies  here  indicated  is  found  in  the  dis- 
cussion of  the  comets  of  the  last  hundred  years 
only.  These  have  been  well  observed  in  gen- 
eral, and  the  number  does  not  contain  so  large 
a  proportiou  of  anomalous  orbits.  The  table 
above  includes  all,  probably,  that  have  been 
computed  ;  but,  in  summing  up,  notice  was 
taken  of  the  effect  of  the  unusual  cases,  like 
the  large  ix*rihelion  distance  of  the  1 72ti  comet, 
and  the  combination  of  several  ver}'  small  dis- 
tances in  one  zone ;  and  in  no  case  would  the 
sign  of  the  compared  difference  have  lieen 
changed  by  the  omission  of  jiny  extrnonlinary 
comets. 

For  the  one  hundred  years  the  numbers  in 
the  zones  are  more  uniform,  with  a  siimlar  ten- 
dency to  that  above. 

In  the  comparison  of  perihelion  distances 
by  zones,  seven  of  the  northern  exceed  the 
corre8i>ondiug  southern. 

The  general  results  may  be  summed  up  iu  a 
few  lines.  There  is  an  indication  that  more 
comets  come  in  from  the  hemisphere  from 
which  the  sun  is  moving. 

The  zones  in  the  hemisphere  towards  which 
the  sun  is  moving,  and  which  has  for  its  pole 
the  direction  of  solar  motion,  have  in  general 
greater  perihelion  distances  than  the  corre- 
spomUng  zones  in  the  other  hemisphere ;  the 
tendency  being  best  exhibited  as  we  go  from 
the  equator  of  the  system. 

As  the  sun  moves  on,  the  comets  at  great  dis- 
tances would  come  into  the  system,  eventually, 
behind  the  quarter  in  which  they  first  yiekled 
to  the  attraction.  Under  the  same  general 
conditions,  those  which  have  come  from  behind 
the  sun,  and  have  been,  as  it  were,  dragged  in 
its  train,  would  pass  nearest  to  the  point  of 
attraction  when  overtaking  it. 

These  are  the  suggestions  which  most  natu- 
rally occur.  A  coiu|*lete  discussion  of  the  ef- 
fect of  the  solar  motion  upon  the  distribution 
of  cr»met-origins  can  hardly  receive  any  de- 
cided confirmation  with  the  amount  of  material 
that  is  likely  to  be  available  for  generations  to 
come.  R.  H.  Tlckkr,  Jun. 

t.phlfh  tttilr«rf»lly. 


VOLCANIC  5.4iV/>  WfttCN  FELL  AT  UNA^ 
LASHKA,  Af  i\A  1^  OCT.  SO,  I8S3,  ASD 
SOME    CO  iTiONS    COAyCERN- 

ISO  ITS  t^  I  nay. 

Mii.  Am-KOATi:,  the  signal-servScA!  observ- 
r  At  UnidftKhka,  reports  that  on  the  20th  of 
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Octol>cr,  1883,  about  2.30  p.m.,  the  air  became 
8U(Mt*nly  darkened,  like  night ;  and  soon  afler, 
a  shower  of  mixed  sand  and  water  fell  for 
about  ten  minutes,  c*overing  the  ground  with  a 
thin  layer.  Tiie  windows  were  so  coated  that 
it  was  impossible  to  see  through  them.  A 
small  portion  of  the  sand  was  referi-ed  to  me 
for  microscopical  examination;  and,  at  this 
time  of  general  concern  in  atmospheric  dusts, 
it  may  be  well  to  note  the  products  of  one  of 
the  Alaskan  craters,  which  for  some  time 
has  been  in  a  state  of  more  or  less  vigorous 
activity. 

The  sand  is  composed  chiefly  of  crystalline 
fragments,  of  which  felspar  is  the  most  abun- 
dant. It  generally  occurs  in  irregular,  angular 
splinters,  but  notinfreciuently  in  well-preserved 
crvstals  with  large  inclusions  and   a   distinct 


multitude  of  microlites.  Very  rarely  partides 
of  clear  volcanic  glass  may  be  found,  and  thej 
arc  generally  freighted  with  ^ains  of  magne- 
tite. The  grains  of  sand  are  fresh,  and  it  ui 
undoubtedly  of  recent  volcanic  origin.  Its 
mineralogical  composition  is  that  of  a  horn- 
blende andesite.  Mr.  Chatarrl  of  the  U.  S. 
geological  survey,  who  made  a  partial  analv- 
sis  of  the  sand,  found  52. 4d  %  of  silica.-^ 
an  amount  which  is  certainly-  much  below  the 
average  for  hornblende  andesite.  This  paa- 
cit\'  in  silica,  as  well  as  in  glassy  particles, 
may  be  readily  comprehended  by  considering 
the  origin.  comi)osition,  and  d'istribation  of 
volcanic  sand  and  dust. 

Among  the  various  sands  and  dusts  exam- 
ined and  compared  for  the  purpose  of  seek- 
ing an  explanation  for  the  iK>vert3'  of  silica  in 
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zonal  striK'lure.  Those  crystals  are  sli<(htly 
tabular,  parallel  to  the  clinopinacoid.  and.  lying 
on  that  plane,  they  present  an  approxiniatrly 
hexajronal  outline,  about  0.1 .'»  of  a  millimetre  in 
diameter.  Lath-shaped  felspars,  so  abundant 
in  iKisalts,  wore  not  observed.  A  few  thin 
cleavage  lamellae,  with  parallel  extinction, 
showed  no  banding  due  to  polysynthelie  twin- 
ning ;  but  by  far  the  greater  portion  of  the 
fragments,  in  polarized  light,  were  distinctly 
striated.  The  pale  green  augite  appears  usu- 
ally in  the  form  of  broken  prisms ;  and  the 
deep  ]>rown,  strongly  pleochroitic  hornblende, 
which  is  less  abundant  than  either  the  augite 
or  felspar,  occurs  for  th(»  most  part  in  cleav- 
age plates.  Irregular  grains  and  crystals  of 
magnetite  complete  the  list  of  minerals  which 
form  an  es'sential  part  of  the  sand.  Crystal 
fragments  of  the  minerals  already  mentioned 
constitute  the  largest  portion  of  the  santl ;  but, 
besides  these  simple  grains,  there  are  others 
complex  in  their  nature.  They  correspond  to 
the  groundmass  of  a  porphyritic  rock,  and  are 
composed  of  an  amorphous  base,  containing  a 


the  sand  from  Unalashka,  is  one  collected  aboul 
a  dozen  miles  north-east  of  Mount  Shasta,  in 
northern  California.  This  sand  is  considerabh 
coarser  than  that  from  Unalashka,  and  is  com- 
IXised  chiefly  of  crystal  fragments  of  felspar, 
augite,  hypersthene,  hornblende,  and  magne- 
tite, with  particles  of  microlitic  groundmass. 
and  considerable  pumiceous  glass.  The  min- 
eralogical composition  of  the  sand  is  the  same 
as  that  of  the  hornblende  andesite  which  issued 
from  the  prominent  and  well-preserved  cratci 
named,  by  Capt.  Dutton,  Shastina.  upon  tht 
north-western  flank  of  Mount  Shasta.  Then 
can  be  no  doubt  that  the  sand  was  ejectei 
from  Shastina,  for  all  the  other  craters  of  tha 
region  have  erupted  difl'erent  material.  Moun 
Shasta  itsi^lf  has  elfused  hypersthene  andesite 
and  the  smaller  craters  to  the  eastward  hap 
furnished  basalt.  Accortiing  to  Mr.  Chataid'i 
analyses,  the  sand  contains  60.92  eg  of  silin 
while  the  Shastina  lava,  to  which  it  bek* 
contains  04.10  %  of  silica. 

As  far  as   deflnite   observations    \ 
subject  have  been  made,  it  appears  I 
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in  ^oncmU  that  volcanic  sand  is  composed 
cliiudy  of  crystallino  fragments,  and  eontains 
a  lower  percentage  of  silica  than  the  lava  to 
which  it  belong*.  With  volcanic  dust,  how- 
ever, the  ease  i&  verv  different.  That  which 
fell  in  Scandinavia.  March  29  and  30,  1875, 
jUler  having  been  carried  by  the  wind  from  the 
i^grt*at  eruption  in  Ic«'land  n  di8taut?c  of  at  least 
seven  hundred  and  11  (\v  miles,  was  composed 
ttlmoHi  exclusivf^ly  of  irregular,  angular  [jarti- 
cles  of  volcanic  glass.  Through  lUv  kindness 
of  Professor  Rosenbusch,  in  UeidellRTg,  I  have 
obtained  vaiious  samples  of  volcrmic  dusts  for 
i-omparison.  In  the  accompanying  ligures, 
•cries  1  represents  the  acute,  angular,  curved* 
sided  JVagments  which  are  common  in  the 
Norwegian  dust.  In  an  excel h»nt  article  by 
Murray  and  lienard,  which  appeared  in  Nature^ 
April  17,  1884,  p.  TiSa,  the  forms  of  vitreous 
particles  of  Krakntoa  dust  are  represented. 
It  is  nndonbtedly  true  that  the  8ha[»e8  repre- 
sented arc  those  which  prevail  in  volcanic  dust, 
but  they  appear  to  be  less  charactt^ristic  than 
the  curious  outlineii  of  fragmpnts  from  thv^  same 
dust  given  in  series  2.  In  the  succeeding 
series  (3)  are  outline<l  the  less  common  frag- 
meiita  in  rhyolitic  dust,  collected  by  Mr*  L  C. 
Kussell  along  the  Tnu'kee  River,  in  wrstern 
Nt*vada.  That  these  acute,  angular*  curved- 
si<led  forms  are  the  most  characteristic  ones 
of  volcanic  glass  particles,  is  iniprt'ssed  by  a 
study  of  old  tufas,  in  which  the  glass,  origi- 
nally  mixed  with  other  clastic  material,  is 
completely  replaced  by  quartz.  An  interest- 
ing tufa  of  this  kind  occurs  at  Rreakheart  Hill, 
Baugus.  north  of  llo^ton.  Where  vitreous  frag- 
ments of  the  most  common  shapes  are  re- 
plactNl  by  another  material,  the  pseudomorph 
doe.^  not  always  suggest  the  original  constitu- 
ent;  but  when  we  find  huch  formn  as  are  rep- 
n»8cnted  in  series  4,  from  the  Breakheart-Hill 
tufa,  there  can  be  but  little  question  as  to  the 
original  presence  of  volcanic  glass. 

Krakatoa  dust  which  fell  at  Baluvia  has 
been  analyzetl  by  Mr.  Uenard,  and  found  to 
contain  GhAH  %  of  silica,  while  tlie  pumiceoiis 
form  of  the  same  lava,  act'ording  to  Mr.  Id- 
dlngs.  ccmtains  otily  C2  %  of  silica.  It  is  well 
known  that  volcanic  fUiM  is  composed  chiefly 
an<l  c»Krnlially  of  minute  particles  of  natural 
gfaAs ;  and,  so  far  a^  definite  observations 
liave  l>ecn  made,  ti»€y*  warrant  the  genend  as- 
sertion, that  with  occasional  exceptiourt.  which 
Can  be  readily  explained,  volcanic  dust  con- 
tains a  higher  |K*reentage  of  siliea  than  the 
lava  to  which  it  belongs. 

Volcftoic  aiand  ami  dunt  must  br  regardtnl 
as  dilTertng,  not  merrly  in  Ihe   nmi  cif  their 


particles,  but  also  in  their  physicid  and  chem- 
ical constitution  ;  sand  being  composed,  in  the 
main,  of  crystalline  fragments,  and  containing 
less  silica  than  its  corresponding  lava,  while 
volcanic  dust  is  made  up  chiefly  of  glassy 
particles,  which  have  a  higher  percentage  of 
silica  than  the  magma  from  which  they  were 
deiTved.  Between  these  two  extremes  there 
are,  of  course,  all  possible  intennediate  terms  i 
but,  nevertheless,  it  is  evident,  thai,  as  a  ix?8ult 
of  the  operation  of  natural  causics,  there  is  a 
decided  temiency,  in  connection  with  violent 
eruptions,  to  separate  the  magma  into  a  basic 
and  an  acidic  portion.  The  degree  of  sepa- 
ration ultimately  attain etl  de{jends  upon  the 
final  influence  of  the  utuio^i»here  upon  their  dis- 
tribution. Under  favorable  conditions,  the  dust 
may  be  spread  many  hundreds  of  miles  from 
it6  source,  while  the  sand  is  scattcrc^l  within 
a  comparatively  small  radius;  but,  under  less 
violent  and  favorable  conditions,  h*Ali  may  be 
precitJitated  near  the  crater  from  which  thoy 
issued. 

The  inception  of  this  divisional  process*  is 
to  be  founcl  in  the  condition  of  the  magma  lie- 
fore  it.^  enn>tiou.  It  i?;  well  known  that  crys- 
tals are  fre(|uently,  and  sometimes  abundantly, 
<levcloped  in  a  mrigma  ;  so  that,  before  its  extru- 
sion, the  magma  may  be  regarded  as  made  up 
of  a  crystalline,  solid  [K>rtiou,  and  an  amor- 
phous, more  or  less  fluent  portion.  These 
are  generally  thoroughly  intermingled,  but  oc- 
casionally they  are  arranged,  as  in  obsidians, 
in  alternating  bands;  and  they  di Her  ft-om 
each  other  in  several  im|K>rtant  [mrtieulara, 
besiiles  those  alread}*  mentioned.  The  earliest 
proilucts  of  crystallization  are  basic  minerals, 
such  as  the  ores  of  iron,  hornblende,  anil  mica  ; 
and,  as  the  process  continues,  the  amorphous 
jjc»rtion  of  the  magma  liecomes  more  and  more 
siliceous.  On  this  account,  the  crystalline 
{xirtion  of  the  magma  does  not  contain  as 
Idgh  a  percentage  of  silica  as  that  which  is 
amorpluius.  Cafjt,  Dutton.  in  his  researches 
ufion  the  volcanoes  of  the  Hawaiian  Islands, 
made  the  interesting  observation,  that,  at  the 
moment  a  magma  solidifies,  a  large  quantity 
of  vapor  of  water  is  given  ofl\  In  the  proeess 
of  crystallizatioa,  the  gases  absfirbed  in  the 
magma  are  rejected  from  the  crystallizing  sub- 
stances, and  accumulate,  under  enornious  ten- 
sion, in  that  p«3rtion  which  is  amorfihous.  In 
this  manner,  the  non-crystallioe  [>ortion  of 
the  magma  becomes  §tored  with  explosive 
comi)ounds,  under  such  stress,  that,  when  the 
pressure  is  relieved,  they  may  blow  it  to  fine 
siHceons  glass-dust ;  while  the  cryHtalline,  solid, 
bajtic  portion  of  the  magma,  pulverized  rather 
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by  oxteriial  than  internal  forces,  is  riHluoiHl  to 
sand. 

It  is  (lonhtU'Ss  true  lliat  a  part  of  tho  vol- 
canic sand  ami  dust  results  from  tiic  tritura- 
tion of  solid  material  in  liie  process  of  vi(»lent 
eruption  ;  but,  at  the  same  time,  it  is  generally 
lK*lieve<l  that  by  far  the  largest  portion  of  the 
latter  is  prcxluced  directly  by  tiie  <listenlion 
and  explosion  of  multitudinous  vesicles  in  the 
amorphous,  viscous  iwrtion  of  the  magma,  and 
is  the  extreme  product  of  the  same  operation 
whieli  pro<luces  pumice.  Mr.  I.  C  Uuswll  has 
recently  <lescribed  some  interesting  volcanic 
dust  from  the  Great  Basin  of  Neva<la.  It 
has  been  trae<ti  two  hundred  miles  from  its 
source,  the  Mono  craters,  and  has  al)out  the 
same  chemical  comiM)>iliou  as  the  glassy  hiva 
of  that  place.  This  can  be  rea<lily  understo<Kl 
when  we  con>idt^r,  that,  at  the  time  of  its  erup- 
tion, tiie  magma  containeil  f«'W,  if  any.  well-ile- 
velopetl  crystals.  The  <lirteri'nce  in  chenii<al 
composition  between  volcanic  sand  or  dust,  ami 
the  hiva  to  whicii  it  belongs,  appears  to  be  di- 
rectly i)roportional  to  the  amount  of  crystalli- 
zation wliich  has  taken  place  in  tiie  magma 
before  its  etlusion.  The  compositit>u  of  the 
Unalashlva  sand  is  such  as  to  indicate  that  be- 
fore its  eruption  there  were  many  crystals 
secreted  in  the  magma,  so  that  there  would 
be  a  proportionally  small  amount  of  siliceous 
dust  produced.  Whili*  it  is  evi<lent  that  the 
constitution  of  volcanic  saii<l  is  very  variable 
from  place  to  place,  yet  it  is  sucii  in  this  case 
as  to  clearly  indicate  that  it  came  from  a  cra- 
ter <'ni|)ting  hornbliMide  andcsite.  and  that  its 
basic  character  may  !>(»  explained  l)y  suppos- 
ing that  the  siliceon>  portion  of  the  magma 
was  canied  away  in  tiie  form  of  dust.  Tiie 
unaltcnMJ  conditicui  of  the  minerals  and  ground- 
nia>s  indicates  that  the  sand  has  not  Im-cii 
exposed  to  atmosplicrie  influences  for  any 
consi<lerable  length  of  time,  and  favin-s  tiie 
opinion  of  Mr.  Applegate,  that  th«'  sand  caiin' 
from  the  new  crater,  near  the  Island  of  Bogos- 
lotf.  about  sixty  miles  to  the  westward. 

The  precipitation  of  volcanic  dust  has  l»een 
reiiorled  from  several  phn^es  in  the  Uniled 
States,  but  it  is  all  of  verv  questionable  de- 
termination. Mr.  (i.  \\  Merrill,  of  tiie  U.S. 
national  museum,  has  recently  investigated 
that  which  fell  at  Home,  X.Y.,  and  proved  it 
to  be  an  ordinary  dust,  composed  chiefly  of 
minute  fragments  of  fjuartz  and  iron-stained 
pro<lucts  of  decomposition.  All  of  the  re- 
ported dusts,  of  which  1  have  been  abh'  to 
o])tain  snmples,  iiave  l)een  found  to  ]>e  like 
that  which  is  most  common  ai)Out  dusty  cities 
and    plains.     A  little  experience  will  readily 


enable  one  t<j  distinguish  the  P^I^'s-hair  soi 
glass  globules,  in  tiie  dust  of  blast-fumacf= 
and  Other  iron- works,  from  the  glass  jiarticlw 
in  volcanic  dust. 

The  origin  and  distribution  of  the  uncomcm 
forms  of  thist  are  U^ginning  to  receive  the  »:• 
tention  they  deserve ;  aud  it  is  a  matter  of 
gratulation,  that  the  signal -ser\' ice  of  this  coqd- 
try  has  already  taken  steps  towards  systemaa 
observations  upon  this  subject  at  several  tiie- 
vatinl  stations,  such  as  Mount  Washington  aiw 
Pike's  Peak,  as  well  as  in  Alaska. 

U.  S.  jri-ol..i,'lr.il  iiurwy.  J.    S.    DiLLU. 


MKT/WnOLOGICAL    CHARTS    OF  THE 
Nunril  ATLANTIC. 

One  cannot  fail,  in  studying  the  progress  of  m&r- 
tiine  mcteorolocy,  to  be  impressed  with  the  Talcc 
placed  on  th«»  Maury  charts,  as  evinced  by  the  fiv- 
quiMicy  with  which  they  have  been  copied,  or  biv* 
served  as  the  basis  for  more  extended  work  iu  forei^. 
countries.  But  it  is  also  tobcuotioed.  that  in  reccDi 
years  the  tendency  lias  been  towards  uiore  oripnalitr 
and  independence  in  the  work  of  the  several  nation! 
that  take  part  in  tliis  branch  of  physical  invesrigt* 
tion;  and,  further,  that  while  Maury's  principle  ^i 
exhibiting  as  far  as  possible  the  separate  obseni 
tions  on  which  averai;es  arc  based  is  retained,  his  pUi 
f>f  dividing  charts  according  to  topics  has  been  re 
placed  by  the  much  more  practical  division  accordini 
to  time.  The  master  of  a  vessel,  beginning  a  voytgi 
in  May,  does  not  care  to  find  on  his  chart  infomu 
tion  about  the  winds  of  all  the  year,  hut  prefers  in 
formation  of  all  kinds  about  May.  and  esp«>cially  abou 
the  winds,  calms,  gales,  squalls,  and  fogs  of  tbi 
month. 

Having  considert^l,  in  a  previous  article,  the  d^ 
velopnient  of  maritime  meteorology  as  shown  in  tb 
wind-charts  of  the  North  Atlantic,  publisheil  b 
various  furoiirn  governments  since  Maury's  time, 
is  with  satisfaction  that  we  can  now  turn  to  a  wor 
on  the  Atlantic,  executed -in  our  own  country,  i 
which  the  advance  from  the  earlier  styles  of  chartii 
is  as  well  marked  as  in  any  of  the  examples  give 
above. 

On  the  charts  whose  title  is  given  in  the  note,*  n 
fnid  the  atmospheric  conditions  over  a  large  an 
shown  with  greater  detail,  and  based  on  a  larg- 
series  of  observations,  than  in  any  other  charts  y 
published.  The  number  of  obser\'ations  is  extrac 
dinary.  The  chart  for  March  alone  has  wind-obsc 
vat  ions  for  211,0.')7  hours.  That  part  of  the  cha 
which  corresponds  to  the  six  of  Toynbee's  ten-degr 
squares  north  of  the  equator  has  G3,846  hours:  tl 

*  Mctoonttut(icnl  chnrts  of  the  North  Atlantic  Ocean  for  t 
iniiiithfi  of  March,  April,  and  M»y.  I^iblinhod  June,  188S,  at  I 
bydrotfrnplilo  oflico,  WaMbington,  I>.  C.  J.  C.  1*.  Dekrmft,  eo 
niudorcs  i:..S.N.,  liydrugraphcr  to  the  bureau  of  aavlgalk 
Prop:in>d  und.M-  the  suporvi«iun  of  Lieut.  Jou?c  II.  MoOBB,  17 JL 
(/burtH  for.Tuiu'  and  'luly  wore  publiHhcd  iu  ^anih  *— 4 
I43i.     J'.  K.  BiirtUat.  oominandcr,  l-.S.N.,  hydrogr^lMi 
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same  art- a  iit  Tnyiib*<''H  monograph  has  for  March 
ou\y  0,H23  wiTjiJ  oh^rr\atioii».  Que  of  the  five-degree 
•quai'<?8  (No.  670.  latitude  (P  to  &^,  longitude  20^  to 
23*')  into  which  the  ocean  is  divided  on  our  cliwts 
hfts  10^329  hours  of  record  :  this  is  practically  equiva- 
lent to  a  continuous  hourly  record  in  this  aquure  for 
liwu'ly  fourteen  Marches.  If  the  other  months  maln- 
tatn  Ihe  same  number  of  North  Atlantic  observations^ 
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*  hours  of  record.  On  the  other  hand,  loany  coast 
8quare«»  and  most  of  those  off  Newfoundland  and 
L&brador,  have  insuffieient  ohservalions.  The  wind- 
ohfiervattoat  in  thia  vnat  quantity  of  material  corae 
from  the  Maury  records  and  from  more  recent  logs 
in  almnt  o<itial  number,  but  the  datii  on  the  side  of 
the  Hquiirea  rest  on  the  recL*nt  logs  alone. 

Chief  attention  U  given  to  classifying  the  wind  In 
direction  and  forcCi  m  this  Is  the  factor  of  great^at 
use  to  the  practical  seaman*  The  percentage  of  the 
number  of  obt«ervation-houra  during  which  the  wind 
Is  recorded  as  having  blown  from  every  two  points  of 
the  compass  is  shown  by  the  fractional  radius  drawn 
Inward  from  the  appropriate  part  of  the  circle  wit  bin 
the  square.  The  average  force  for  every  wind-direc- 
tion, in  unita  of  the  IT.  S-  navy  (=  Beaufort)  wind- 
ecalo,  Is  meaauriKi  by  the  number  of  divisions,  out- 
side the  circle  (flg.  l|,  connected  by  a  cross-line. 
The  percentage  of  calms  and  variable  winds  is  shown 
on  the  radial  |Kire«ntage  scale  by  a  ring  and  a  cross 
St  the  centre  of  the  circle.  North-west  and  north- 
east gales  {G)  arc  shown  in  percentages  on  the  top  of 
the  square;  soutb-west  and  90uth-<^u^t,  at  the  lK>ttam. 
Moderate  squalls  {MS)  and  heavy  squalls  {US)  are 
I>taced  on  the  lower  half  of  the  left  and  right  itides  of 
the  square,  rain  (iifj  and  fog  (F)  being  aliove  them. 
All  these  are  given  in  pen^eniages  of  their  total 
hours,*  and  consequently,  when  taken  together*  give 
to  the  nattgator  a  very  close  measunt  of  the  kind  of 
wisather  he  m»y  ex}H:ct  for  any  part  of  the  Nortlj 
AtJantic  south  of  50^  latUud«u    The  figures  in  the 

*  Tbe  Ifgvfii]  ciu  tliv  eharu  mum  that  the*«  •lil<^  '  '  '  ti 
•  •maJlar  numiMr  (if  linur*  tli»n  t»  f>oor4«4  for  tM  i 


corners  of  the  squares  record  the  average  stand  and 
the  average  daily  variation  of  the  barometer  {13)^  air- 
thermometer  (-4)^  w^et-bulb  thermometer  (  W  Ji),  and 
S4^a-thermometer  (*S  IF),  thus  completing  the  list  of 
the  more  Important  and  practically  useful  cliraaUc 
elements.  The  most  serious  omission  is  the  number 
of  observations  on  which  these  side  data  depend. 

The  mechanical  execution  of  the  work  is  excellent. 
The  charts,  twenty-seven  by  thirty-four  inches,  are 
clearly  and  sharply  engraved.  The  figures  are,  per- 
hai>s,  rather  flne^  being  smaller  than  in  the  accom< 
panying  cut,  which  does  not  fairly  represent  the 
clearness  of  the  original,  but  they  are  not  so  fine  as 
some  in  Toynbee*s  work;  and  some  of  the  lines  are 
too  delicate  for  rapitl  reading,  but  they  are  perfectly 
distinct  on  a  closer  examination.  Some  ease  of 
counting  might  be  gained  by  emphasizing  the  fifty^ 
per*cent  divisions,  as  here  marked.  In  comparing 
the  graphic  method  of  these  new  charts  with  the 
numerical  and  verbal  form  of  record  in  the  volume 
for  Lbe  North  PaeJIic,^  issued  by  the  hydrographic 
offloi*  a  few  years  ago,  it  is  difficult  to  make  a  choice, 
except  as  a  matter  of  preference.  The  restilta  shown 
are  about  the  *ame  in  both.  On  the  Pacific  charts^ 
from  which  a  five-degree  square  is  given  in  fig.  2, 
the  number  of  observations,  and  average  force  of 
the  wind  for  every  two  points,  are  given  in  tlui  nuter 
circle:  the  perc<mtage  that  these  observations  make, 
of  the  total  of  winds,  calms,  and  variables,  is  in  the 
inner  circle.  The  other  data  explain  themselves. 
In  the  centre  there  is  a  verbal  description  of  the 
characteristic  local  weather,  for  which  there  Is  no 
space  in  the  Atlantic  charts.  But  the  frequency  of 
gales  from  the  four  quadrants  is  not  shown;  and 
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In  making  a  comparison  of  winds  from  square  to 
square,  or  even  within  a  single  square,  the  numbers 
have  first  to  be  read,  and  then  com]>ared;  which  is 
certainly  more  difficult  than  when  the  wind  pert.*ent^ 
ages   »•'*    -♦-..-«>.-   are  expressed   in   liues,    whose 

<  lit  ^  of  the  Kotlb  Pacific  0<Hs&ti  ftom  di« 

equnioi  h.  an<!  from  tbc  Amerlcmti  eonat  to  tlie 

18dlll  fi<  iQU,  1ST8.     (Prepared  undof  iht  dlreo- 
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relative  length  is  qulrkly  seized  by  the  eye.  AVhen 
the  subdivisions  go  down  to  one-degree  squares,  then 
tabulation  is  ninressary  to  save  space,  if  a  variety  of 
data  is  to  be  shown ;  but,  on  flve-degree  squares,  we 
believe  the  general  preference  would  be  for  graphic 
representation,  unless,  what  would  be  still  better, 
both  methods  were  combinetl,  somewhat  as  in  Toyn- 
bee's  charts;  but  thin  would  increase  the  size  of  the 
sheets.  After  all,  tlie  choice  between  the  two  methoils 
must  l)e  made,  not  so  much  by  the  reviewer,  as  by  the 
practical  seaman,  for  whom  the  charts  are  especially 
constructed. 

Currents  arc  not  attempted  on  these  charts:  it  is 
the  intention  of  the  hydrographic  office  to  give  them 


ference  of  reading  of  one  or  two  hundredths  of  uIk 
between  the  two.    The  broken  and  dotted  line*  r 
sea-water  isotherms,  with   8*Usfactoi7  coincktaet 
The  arrows  show  the  average  wind*:  the  onlynoafe 
divergences  are  in  the  region  of  Tariablet  andoJii 
On  attempting  to  draw  out  the  isobars  for  the  vb;-* 
of  our  March  chart,  smooth  curves  can  be  triad  n 
to  latitude  2XP  or  35°  by  admitting  conectioM  of  :t^  1 
or  three  hundredths  of  an  i  nch.    Farther  north.  »br?  | 
observations  are  fewer,  and  barometric  variation* » 
known  to  be  greater,  corrections  of  five-hundredibT 
more  are  sometimes  needed.     This  is  probably  dnr- 
the  great  difficulty  of  finding  closely  checked  Ur^- 
eter  records,  especially  in  the  older  logs.    Alihoai 
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special  study  as  soon  as  possible,  with  particular 
alteiitioii  to  the  t<Mnporary  and  local  winds  at  the 
time  of  every  observation.  It  may  thus  l»t'  jiossible 
to  explain  the  rather  discordant  n\sults  shown  on 
many  current-charts.  Before  this,  howcvrr,  it  is  the 
desire  of  tlie  offic<'  to  ronipletc  the  meteorological 
charts  for  the  other  oceans,  dii  tin*  plan  now  so  well 
carried  out  for  the  North  Atlantic.  All  who  are  in- 
terested in  the  success  of  this  long  piece  of  work  will 
join  in  the  wish  that  every  aid  and  opportunity  may 
be  i^iven  to  its  pr()«;ress. 

The  accompanying  figure  (fig.  8)  is  inserted  for 
comparison  of  these  new  charts  with  those  <»f  Toyn- 
bee's  squares  that  they  cover,  for  the  month  of 
March.  The  full  lines  are  isobars,  the  fainter  ones 
being  Toynbee's.  Their  agreement  in  general  atti- 
tude is  goo<l,  but  there  appears  to  be  a  persistent  dif- 


all  defective  records  have  been  thrown  out  when* 
detected,  it  is  evident  that  some  still  remain;  as. 
example,  in  s(iuare  78tl,  on  the  March  sheet.  We  i 
therefore  infer  that  the  next  improvement  in  thest 
of  oceanic  meteorology  will  come  rather  tlirou*^h 
creased  accuracy  than  through  increased  numbe 
observations. 

Another  style  of  work  undertaken  bv  the  hyi 
graphic  fdfice  is  seen  in  the  monthly  Pilot  chart 
the  North  Atlantic,  begun  last  December,  of  wl 
mention  has  already  been  made  in  the  columni 
Scienrc.  These  are  designed  to  answer  a  dot 
purpose, —  first,  to  give  a  general  representatloi 
the  prevailing  winds  for  every  month,  baaed  «■ 
materials  from  which  the  more  detailed 
logical  charts  above  described  are  conati 
second,  to  serve  as  a  ready  means  of 
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[  sedentary  people,  under  flited  liiws  and  or- 
ciety* 

|i  Ma4)isr>n,  {n  1S03,  applied  first  to  the  works 
es*  *  SHcred  euclosures,' '  temple- mounds,*  *  sac- 
mounds;  etc.  Few  of  the  successors  of  this 
—  AtwAtei',  Squier,  Baldwin,  etc.  —  have  done 
lag  to  lift  the  veil  of  mystery  which  eneom- 
■lie  suhjecl,  PrcUisloric  Ameriea  stands 
^  It!  their  view,  to  the  historic  Indians:  a 
rstn  cm  off  the  mound-builders,  and  the  mod- 
;>rjgines  are  a  new  revelation  on  our  soiL  In 
ly  anil  culture  they  stood  apart.  They  formed 
lettleinents  In  the  MissiMippi  valley,  organized 
Ic  governujenl^,  worshipped  the  sun  in  holy 
^  on  teuiple^mnundft,  and  offered  human 
■Lon  tbeirallarsi.  They  praLtistMl  ajgricuhnre, 
^Is,  and  art  extensively^  amused  themselves 
I'Otilervd  [ilaMJif  and  hurled  thi^ir  ileAd  in 
t.  Their  time  reached  ihousnnJ»  of  years 
their  origin  is  unknown;  they  were  driven 
leir  homes  by  savages  many  centuries  before 
Inis,  If  any  tiling  remains  of  their  inliu- 
tta  to  be  sought  in  Menieo  and  Central  Amer- 

Btr  unscientific  much  of  the  investigation  has 
■have  t«tiil  material  for  the  clasMificaiion  and 
wive  fitudy  of  the  mouuds  and  earth-workt. 
je  *  works'  wcrt?  designed  for  defence  alone^  Dr. 
It  thinks  Ui(*re  is  no  doubt;  but  ihey  certainly 
kry  little  concerning  thu  social  organization 
^who  dwelt  within  them« 
■ihor,  Apeaking  of  tiie  animal  mounds,  says 
Vtisuatly  of  no  special Ixed  form,  the  particu- 
Itual  typiOed  in  any  case  being  unkjiown. 
\  nothing  improbable  in  the  suggestion  that 
'onnectcd  with  the  totemic  system  of  ail 
al)<injrines.  The  truncated  mounds,  cor- 
'  tlie  older  archeatogists  with  the  Mexican 
viri*  iutth^uhtedly  the  sites  of  dwellings,  ac- 
|)  dimensions  in  many  instances  by 

ar-muundi  prove  merely  that  here  corpses 
,  Olid  with  their  ashes  were  deposited  the 
value  to  the  dead.  Surely  there 
In  this,  since  barbarous  nations 
the  saine  thing  In  all  places  and  timeK. 
berefore,  draw  the  pen  through  all  the  fables 
re  lieen  written  upon  the  civil  and  religious 
ions  of  the  mound-builders.  Of  the  sepuU 
Etnds,  Dr.  Schmidt  tells  us  that  tlieir  variety 
lure  can  be  ob8»*rved  In  the  old  world  as 
[tliencw;  and  as  for  the  fortification  and 
9und«,  they  are  generally  oniy  mounds  of 

aphical  dbtHbutioQ  of  the  various  types 
to  oii«  nu;e,  but  to  a  variety  of  ethnic 

•peet  to  ^le  art  of  the  mound-buitdert, 

i  pottery,  apiculture,  metal-working,  com- 

war»  there  occurs  nothing  to  differentiate 

the  moderu  Indians*    The  attempts  to 

i  with  Greeks,  HtruMaiit^  Phoenicians, 


or  HIttStes,  through  the  *  Inscribed  tablets/  are  not 
worthy  of  serious  criticism.  When  we  turn  to  the 
remains  of  the  people  themselves^  the  varied  utter- 
ances of  those  who  have  studied  the  matter  are  a 
sufficient  comnientaiy  U|Kjn  their  results.  Indeed* 
the  crania  are  h»  distorted  that  no  conclusions  ran 
be  reached:  nor  are  the  discussions  upon  the  an- 
tiquity of  the  mounds  of  any  greater  value. 

l>r,  Schmidt^s  second  paper  is  devoted  ta  an  ex- 
amination of  aulhoritie^  to  sliow,  that,  in  eaHi  r«spc^ct 
wherein  the  muund-buildersi  have  been  deemed  a 
uni<iue  people,  moilern  or  historic  Indians  have  been 
found  to  equal  or  excel  them.  The  author  discusses 
systematically,  for  this  puqiose,  agriculture,  fortilica- 
tions,  buildings  on  the  upper  terraces,  house-build- 
ing, effig>'-moundst  platform-mounds,  deposits  with 
the  dead,  cn^ntatlon,  atone-working.  pottery,  metal- 
working,  ornamentation,  textile  fabrics,  etc. 

So  much  for  the  p<jhslbililie»  of  the  case.  Tliat 
the  mound-builders  were  the  immediate  ancestors  of 
any  of  our  historic  tribes  must  rest  on  language  and 
tradition.  In  the  Iroquois  and  Algomiuin  traditions, 
the  author  finds  the  necessary  information  cuncern- 
Ing  the  commencement  of  that  disaster  which  swept 
away  th<'  mound-builder!?,  and,  in  the  traditions  of 
the  Cherokees  an<l  Muakoki,  the  narrative  of  their 
extinction.  We  know  their  nanjo,  Allegdwi;  In  part, 
their  language;  we  know  their  contlicls,  and  their 
last  ceiitury  of  defeat  and  decline.  The  linguistic 
argument  in  based  on  the  discussion  of  Indian  migra- 
tions as  evidenced  by  language,  by  Horatio  Hale. 

With  the  author**  argumenls.  from  traditional  and 
linguistic  grounds,  for  the  ideuUiication  of  the  mound- 
builders  with  the  Allegi^wi,  many  will  luive  little 
symp.athy.  It  is  to  the  first  part  of  the  essay  that 
ea|>ei'lHl  attention  is  directed.  On  general  prin- 
ciples, the  cojitinuiUes  of  human  h1't<iric  evolniiun 
are  everywhere  becoming  even  nioi-r  apparent  than 
those  of  the  natural  world*  It  Is  diflicult  to  bolleve, 
ll:ierefor«,  that  the  erectors  of  the  earthremalns  of 
the  MIs^iLssippi  vailley  were  a  discrete  people.  The 
argunienU  of  Dr.  Scbmi<lt  ure  strengthened  by  the 
recent  explorations  and  researches  of  Professor 
Cyrus  Thomas  in  the  mounds;  of  Mr.  W.  L.  Holmes 
in  the  «ihell-carving8  and  lextily  work  of  their  build- 
ers; and  of  Mr.  IJ.  \\\  Hiinshaw,  the  ornithologist, 
in  the  Identification  of  the  animals  of  the  mound- 
pi  pea,  etc.  **  It  is  certain,"  says  Mr.  Henshaw,  **  that, 
of  the  car^  lugs  from  the  mounds  whlcli  can  be  iden- 
tified, there  are  no  repre»eniations  of  birds  or  animals 
not  Indigenous  to  the  Mississippi  valley.  A  large 
majority  of  the  carvings  are  not  exact  likenesses 
either  of  animals  or  men.  The  state  of  art-cultmrc 
has  been  greatly  over-estimated."  It  is  of  the  utmost 
importance  to  l>ear  in  mind,  however,  the  fact,  w«dl 
authentteate^l,  that  the  arts,  complexity  of  social 
atruinure,  and  knowledge,  of  our  modern  Indians, 
have  been  greatly  underrated.  7'bf  orobabilliiea  of 
conaanguinity  between  them  and  I  It  luounrt- builders 
will  be  enhanet'd  as  well  by  ptacu,.|  tne  culture  of 
the  former  on  its  true  basis,  as  by  an  unju»t  depre 
clatlou  of  the  works  of  the  latter.    O,  T.  MasoK. 
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I  cliareoAl  made  from  cornstalks. 
Iiirge  cylinders  of  wood.  He  is  rather 
Ttiot  cylUvote  the  ground,  Hh  hands 
ft,  thai.  If  Inquired  to  use  an  Axe«  he  will 
|d.  The  female  Toba  is  strong^  and  of  an 
ppect  Both  are  cJothed  in  ponchos,  with 
lout  And  sheei>skin  for  warmth.  They  are 
t^n  to  drinking  a  fermented  liquor  made 
|tt*  irriiin-  which  is,  however,  denied  to  the 
lUid  in  each  encampment  there  is  always 
llvhu  does  not  drink,  and  whose  businesii  It 
lerve  order  and  make  up  quarrels.  They 
^al  games  with  balls,  etc*,  which  they  play 
\  such  as  a  sheep  or  horse.  The  women  are 
lis  of  one  another,  and  fight  bitterly  among 
p  on  the  slightest  occasion.  Armed  with 
♦bones,  the  combats,  which  the  males  regard 
ffercnce,  often  c?nd  fat  ally »  They  believe 
And  in  an  eril  spirit^  and  in  ghosts  of  the 

Ihad  two  hundred  men  put  at  his  disposi- 
llie  Bolivian  ^ovenimtMil,  and  with  these 
ito  iraverae  the  Grand  Chacoi  and  follow 
^Bl  the  Pilcomayo.  More  than  once  he 
PIkgive  battle  to  hostile  natives  of  various 
i,  but  for  his  liemington  guns,  might  have 
fed.  The  party  was  also  annoyed  by  nuraer- 
re,  which  prowled  about  the  camp,  and  fre- 
Bampeded  the  horses.  The  river  is  reported 
liuion  to  be  fifty  metres  wide,  but  flowing 
banks  eighteen  hundred  metres  apart,  and 
'  fifteen  metres  high.  The  tree*  were  like 
f  delicate  foliage,  growing  twenty  or  thirty 
b  On  either  side  stretch  Immense  plains 
rith  rich  pasturage.  Xumerous  large  lakes 
erved.  On  the  10th  of  November,  pale, 
fom  with  fatigue,  their  clothing  In  rags,  the 
ehed  the  Rio  Paraguay  and  civiliEatiou. 
0ant  explorer  has  been  crowned  by  the  acad- 
has  received  the  gold  medal  of  the  Social <5 
^hie.  It  is  probable  that  he  will  be  enrolled 
|lon  of  honor,  &a  a  distinction  fairly  won. 

W.  H.  D. 

\         ~~~ 

'         COUES'S  BfOQEN, 

A  trpeculatian  an  the  origin  and  netture  of  lift. 
(.LioTT  CoiTKS,  2d  ed.  Boston,  Eti«$  jr 
11,  1884.     00  p.     12^. 

little  book  contain**  a  lecture  on  some- 
which  the  author  gives  the  name  that 
Irst  on  his  tillcpage.  But  the  prind- 
trine  of  the  book,  apart  from  the  new 
I  to  be  suggested  in  its  support  by  the 
Deeds  no  new  natne  ;  being,  as  Professor 
Imsetf  insists,  nothing  but  the  anrient 
I  that  there  is  an  immaterial  iiasis  for 
|fe«  and  that  physical  life  itself  is  main- 
ly a  peculiar  '  force/  The  autlior  has 
iy  privately  printed  his  lecture,  which 
Ivertnl  to  the  Philuso^ihical  society  at 
\l   but  the   preaient  edition   is  the 


first  one  actually  published.  In  it  the  author 
adds  a  preface  and  an  appendix.  The  discus- 
sion has  plainly  grown  on  his  hands  ;  and  he 
cxiK?cts  to  follow  up  this  publication  with  other 
essays,  since  he  now  feels  himself  **  in  position 
to  express  himself  more  fully,  freely .»  and  ex- 
plicitly ou  the  subject  **  than  he  could  do  at 
first. 

Not  all  of  our  author's  readers  will  find  it 
easy  to  take  him  very  seriously,  and  for  the 
benefit  of  such  he  has  given  in  his  preface  a 
very  entertaining  collection  of  amusing  things 
that  have  been  said  to  htm  about  the  U^cture 
since  its  delivery.  Yet,  if  the  little  book  will 
be  diverting  enough  to  many  [>eople,  it  is  not 
to  be  regarded  as  merely  a  diversion  :  for  Pro- 
fessor Coues  has  certainly  enriched  the  ancient 
controversy  with  several  new  words,  and  with 
several  misuses  of  old  words ;  and  the  serious 
critic  must  accordingly  look  carefully  to  see 
whether  this  is  all,  and  whether,  in  fact,  phi- 
losophy has  come  out  from  under  our  author's 
pugnacious  treatment  with  any  addition  save  u 
swollen  vocabulary. 

It  is  in  the  appendix  that  Professor  Cones 
undertakes  to  define  the  terms  that  are  to  be 
used  in  discussions  about  the  nature  of  the  soul 
of  man.  His  definitions  arc  of  this  sort :  *'  A 
man's  *  mind,*  **  be  beginsi  "  is  not  a  thing  in 
the  ordinary  setise  of  the  word  ^  thing:  *  it  is  a 
relation  between  two  things.  These  two  things 
are  his  soul  and  his  body.*' 

But  what,  then,  we  ask,  is  the  soul?  '*  The 
soul/*  we  learn,  is  a  thing,  '^an  actual  entity, 
a  living  being  of  knowable  and  recognizable 
qualities,  attributes,  and  iK>tencie8."  *'  It  con- 
sists of  a  kind  of  semi-material  substance." 
This  substance  is  **  animali/.ed  astral  fluid  ; 
that  is  to  say,  some  quantity  of  the  universal 
ether,  modified  by  vital  force.'*  To  this  '  soul- 
stuff''  the  name  '  biogen  *  is  applied.  It  corre- 
sponds closely  to  the  recently  famous  *  fourth 
state  of  matter/  It  is  the  ^  od  *  of  Professor 
Keichenbftch,  It  exists  in  tdl  animals  and 
plants  while  ihcy  live.  This  stufl'  helps  the 
spirit  to  act  upon  matter.  As  for  spirit,  it  is 
the  immaterial  element  in  the  world.  Soul 
and  spirit  are,  therefore,  not  the  same  thing. 
Soul  is  "  semi-material : '  spirit  is  not  material 
at  all.  Spirit  cannot  act  directly  on  matter: 
soul  is  the  body  of  the  spirit,  and  helps  it 
to  act  on  grosser  matter.  This  semi-material 
soul  persists  after  death,  and  is  then  all  of  a 
man  that  remains,  besides  his  immortal  spirit, 
Under  earthly  conditions,  the  gross  material 
body  la  added,  and  interaction  between  this 
body  aod  the  spirit  is  luade  possible  by  the 
preseuoe  of  the  sem immaterial  souL     The  soul- 
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substance,  or  biogen,  is  the  vital  principle  of 
the  living  man.     Thus  fur.  then,  our  author. 

We  are  in  no  wise  concerned,  as  yet.  to  test 
the  truth  of  all  this.  We  flesire,  for  the  first, 
only  to  examine  the  good  sense  of  it.  Our 
author  suggests  several  interesting  thoughts  by 
his  very  original  definitions.  Mind  is  only  a 
relation  birtwecn  soul  and  lK)dy.  but  not  a  thing. 
*  Mind.*  also,  *  is  what  the  spirit  thinks  in  cron- 
sequence  of  its  connection  with  matter.*  *  Rca- 
sciu  is  the  mistress  of  tlie  mind.'  "  Its  exercise 
is  judgment,  or  the  critical  faculty.*  Hence, 
it  -eems.  Professor  Coties  would  define  a  judg- 
ment as  ••  tht*  exercise  of  the  mistri'ss  of  a  rela- 
tion that  the  spirit  thinks,  in  consecjuence  of  its 
(the  spirit's)  connection  with  matter."  This 
rlefinition  ol>vioiisly  expresses  a  very  distinct 
advance  in  the  clearness  of  philosophic  thought, 
and  ought  to  be  useful  in  future  logic  text- 
books. Tiie  materials  for  it  are  found  on  one 
pjigc  together.  However,  it  is  somewhat  unfair 
to  judge  I'rofessor  (ones  by  anyone  piige  of 
his  book,  since  lie  says  various  things  on  vari- 
ous pages:  such  as,  that  ''mind  [viz..  the 
aforesaid  '  relation  ']  is  what  the  spirit  retains 
wiieii  it  becomes  disembo<lied  "  (p.  01),  and 
that  •'  mind,  as  the  ex[)ression  of  a  relation 
between  the  soul  and  the  body,  necessarily  dis- 
appears when  that  relation  is  discontinued  " 
(p.  l;3).  It  follows  from  all  this,  that  Pro- 
fessor (.'ones  has  been  led  to  enrich  philoso[)hic 
language  by  a  definition  of  mind  of  which  he 
himself  can  make  notlung.  and  of  which  we,  of 
course,  cMiiiiot  iiope  to  make  much  more. 

\Ui{  of  mind,  eiiouiih.  Let  us  tiiink  of  this 
soulstutV.  It  is  •  semi-material.'  This  may 
mean  lither  of  two  lliin;is  :  it  may  nu-aii  that 
soul  is  ]na<le,  half  of  it  out  of  matter,  and 
lialf  of  it  out  of  something  else:  or  that  the 
soul  is  a  sort  of  a  something  that  is  neither 
matter  nor  the  opj)o^ite  of  matter.  l)ut  lialfway 
between  the  two.  Which  is  our  author's  mean- 
ing? If  we  go  from  tlie  appendix  to  the  lec- 
ture, we  tind  (p.  .')'))  a  delinition  of  biogen,  or 
soul-stuir,  as  ^-  si)irit  in  comhination  witii  tiie 
minimum  of  matter  necessary  to  its  manite>ta- 
tion."  This  wouhl  seem  to  answer  our  (|ues- 
lion.  r>iogen.  or  soul-Ntutl".  is  senii-inaterial 
because  it  is  spirit  plus  a  minimum  of  matter. 
The  same  view  is  Ikuuc  out  by  expressions  in 
the  api)endix  itselt'.  l>ut  otiier  expressions  giv(» 
counteiiau<;e  to  the  othi'i"  view.  The  soul-stuff 
is  the  '  body  of  the  spirit.'  Its  substance  is 
th(^  '  iikmUuui  of  communication  betwetMi  spirit 
and  matter.'  It  is  tenuous,  elastic,  and  prol)a- 
])ly  not  atomic  in  structure.  It  Hows  about,  it 
is  sometimes  projected  from  the  livint:  body 
during  sleep,  etc.      In  all  tliese  cases  the  sejiii 


in  aemi'tnaterial  seems  to  refer,  uot  to  tbts 
position  of  biogen  as  being  matter  plt»s 
but  to  its  nature   as   being  halfwsj  bs^^l 
matter  and  spirit.      Soul-stuff  is  lhu»  exp^a 
op|x>secl  both  to  spirit   and   to  gross  i 
being  a  sort  of  a   something  in  betvectj 
two.     One  infers,  from  this  confusion  tDdx 
contradiction,  that  Professor  Coues  his  i 
his  essay  on  biogeu  without  ever  knowing  i 
lie  really  means  b3'  the  worcU  althoaghiti»L| 
his  own. 

The  relation  of  this  biogen  to  ^  vital  foftl 
is  also  a  question  which  a  carefnl 
anxiously  considers.  Biogen  is  not  a  fonxil 
all  (p.  G4),  but  a  Thing  (the  capitals irtI 
autlior's).  When  acted  upon  by  spirit. b£« 
ever,  it  is  the  '  vital  principle  ; '  and  the  'rn 
principle/  as  we  learn  from  p.  63.  is^'aas; 
the  force  by  which  the  spirit  acts  upon  sa::^ 
through  the  medium  of  the  soul."  Hence.: 
sum  it  all  up  again,  the  soui-stutf,  vhid 
not  a  force,  but  a  tiling,  becomes,  Qeverth«ta 
when  acted  u|>on  by  the  sx>irit,  a  force:  vj 
that  force  by  which  the  si>irit  acts  up^.»n  ms:; 
through  the  medium  of  this  soul-stutf  it« 
This  we  must  leave  to  the  reader's  ingeDuity 
unravel.     We  confess  ourselves  baffled. 

Clear  ideas  about  biogen  the  reailer  m 
therefore  not  exi)ect.  Professor  Coues  d 
not  go  to  his  philosophic  studies  for  such  chi 
commodities,  and  noboily  need  demand  s 
things  from  him  in  this  field.  He  has  sin 
amused  himself  a  little  by  telling  us  about 
well-known  traditional  views  of  manv  peo; 
using  a  hoiKdessly  muddled  terminology  of 
own  invention  to  express  no  more  of  the  ir 
tional  view  itself  than  many  well-instrm 
children  in  religious  schools  can  tell  us,  - 
they  would  understand  thoir  language  quite 
clearly  as  Professor  Cones  seems  to  iim 
stan<l  Ills  own.  No  apology,  to  be  sure,  w( 
be  nee(h"d.  if  Professor  Coues  had  simply  c^ 
forwanl  to  maintain  in  a  plain  manner  so 
i'ient  and  resiK'ctable  a  faith  as  that  in  the 
islenee  of  immaterial  forces  anil  agents: 
there  is,  at  the  same  time,  no  reason  wb 
should  eotifuse  our  minds  with  new  mcani'i 
tiiatare  yet  no  meanitigs,  given  to  words 
we  have  long  since  learned  to  use  someh 
and  there  is  no  need  of  new  wortis,  unless 
inventor  can  give  us  some  clear  idea  of  ^ 
tliey  are  to  mean.  Therefore  the  value  of 
author's  contribution  to  the  discussion  beco 
forthwith  obvious. 

The  lecture  itself  is  devoted  to  proving 
dogmas  thus  defmed.     But  it  is  enough  to 
of  the  whole  argument  therein   set  Ibi 
our  author  seems  entirely  to  fbrse^ 
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pie  question  which  iiowada^'s  the  plaiu  man 

I  whenever  he  hears  of  such  a  discussion  ms 

The  objection  to  *"  vital  force  *  and  *  ini- 

Itcrlal  agenU  '  in  the  phiin  man's  mind  is, 

,-4iiat   they  are  hke  the  *  dormitive  virtue '  of 

>lum.     They  are  just  x  and  y,  used  where 

»41  hypotheses  of  a  more  definite  nature  just 

^ow  fail  to  do  the  required  work :   and  they 

%\Ay  say  that  some  conditions  not  now  better 

!>wn  must  he  present  to  cause  certain  phe- 

aena,  such  as  those  of  life,  or  such  as  the 

inomcna  of  the  human  mind.     They  differ 

I  X  and  ^v  only  in  being  less  frank  expres- 

ns    of    ignorance.      They    masquerade   (so 

^thtnk^  our  plain  man)  in  the  long-clothes  of 

, Latin  or  Greek  terms;  but  they  arc  none  the 

-better  for  that,  and  we   ai^e  none   the  wiser. 

!  Now,  I*rofes8or  Cones  altogether  neglects,  in 

hi»  discussion,  to  set  the  plain  man's  mind  at 

rest  about  this  matter,  so  fur  as  this  objection 

woidd  apply  to  his  biogen.      Apart  from  the 

wildest  assumptions  concerning  the  '  ether '  or 

Ihc  *  astral  tluid,  *  Professor  Cotics  has  nothing 

to  say  in   favor  of  biogen*  save  that   nobody 

can  make  living  matter,  and  that  nobody  can 

explain  the  origin  of  our  minds,     f fence,  be 

reasons,  the  soul  i^  immortal,  and  biogen  is  a 

fftct. 

All  this  is  of  course  tedious,  We  have 
long  since  abnndoncfl  such  njelho<ls.  Materi- 
alism, as  a  philosoptiic  theory «  is  indeed  un- 
tenable enough,  and  no  intelligent  student  of 
philosophy  in  our  day  is  apt  to  become  an  old- 
fashioned  dogmatic  materialist ;  but  heaven 
knows,  that,  if  Kuch  arguments  as  this  of  our 
author  were  our  only  i^fuge  from  materialism. 
we  should  all  forthwith  be  either  raateriaUsta 
or  word- mongers. 

Such  thinkers  ns  Professor  Coues  lets  him- 
self bi'  joiueil  with  in  this  lectun*.  have  no 
genuine  conce[>tion  of  wfiat  a  philosophic  prob- 
lem is.  To  them  materialism  is  a  doctrine  to 
be  conibatiMi  by  talking  about  the  mysterious 
character  of  life,  and  the  possibility  of  '  semi- 
material  '  stibstancca.  They  do  not  see,  that 
if  tlie  spiritual  character  of  the  world,  and  the 
supremacy  of  reason  in  it,  are  to  be  proved  at 
all,  tliey  must  be  so  proved  as  to  make  reason 
aetually  mmiifent  in  all  parts  of  the  world.  If 
an  atom  or  a  brick-bat,  however  incomplete  an 
expression  of  n^anon  it  may  be,  in  not  a»*  truly 
an  embodiment  of  the  rational  ami  R()irituiU 
reality  that  lies  at  the  foundation  of  things  as 
is  the  best-organized  structure  on  the  [ilanet, 
then  there  is  no  trutli  at  all  In  a  sf>iritual  theory 
of  the  world.      i  let  nobody  fancy  that 

prorea  or  dl.  ,'  world  to  be  rational 

or  spiritaal  [«roving  that  there 


are  one  or  two  subtle  fluids  in  it  more  or  less 
than  had  been  noticed  before.  If  life  result 
from  an  aUogetlicr  unique  natural  '  force,  *  so 
be  it.  Prove  and  make  plain  the  meaning  of 
the  fact,  and  we  shall  be  as  content  with  it  as 
with  any  other  natural  truth.  But  that  proof 
would  not  make  life  one  atom  more  or  less 
spirituallv  significant  than  it  now  is.  The 
moral  and  the  rational  onler  of  tiie  universe 
would  be  in  no  wise  more  or  less  manifest ;  the 
fallacy  of  philosophic  materialism  would  be  no 
niore  or  less  evident;  and,  if  we  could  make 
shiploads  of  Sbakspeares  In  our  hilioratories 
to-cluy,  the  spiritual  nature  of  things  would  be 
no  less  ceitfiin.  Discussions  that  dwell  with 
rapture  on  iK>ssible,  vaguely  defined,  mysteri* 
ous,  *  semi- material  '  fluids  and  potencies,  help 
us  no  nearer  to  tlic  explanation  or  to  the  proof 
of  the  rational  truth  of  things,  and  do  help  us 
to  think  less  rationally  ourselves. 

Thei'e  are,  in  fact,  two  forms  of  idealism 
prevalent  amongst  us»  One  we  might  call  the 
mendieant  form  of  idealism  ;  since  it  is  always 
begging  the  world  of  experience  to  show  us 
something  fantastic,  romantic,  intangible,  un- 
utterable, so  that  we  may  live  in  awe  as  at  a 
juggler's  show.  To  this  view  God  is  himself 
ft  sort  of  showman,  who  likes  to  hear  our  out- 
bursts of  wonder  when  he  docs  odd  things. 
Such  idealists  arc  never  so  sure  of  the  spiritual 
truth  of  things  as  when  somebody  has  just 
finished  a  ghost-story.  Or,  if  they  abandon 
this  fashion  of  idealism,  they  devote  themselves 
to  inventing  halfway  substances,  too  fine  to  be 
seen  or  touched,  too  subtle  to  be  reached  by 
|)byaical  experiments  of  any  sort,  far  less  the 
objects  of  experience  than  is  the  universal 
ether  an  object  of  experience,  and  unlike  the 
ether  in  having  no  definable  properties.  These 
they  glory  in.  These  are  the  earnest  to  iliem 
that  our  world  is  not  commonplace  nor  gross, 
but  the  otfspringof  reason,  the  dwelling-place 
of  (lod's  |x>wer. 

To  such  idealism  Professor  Coues  seems 
willing  to  join  himself.  His  idealism,  it  would 
seem,  would  be  in  some  danger  if  we  found 
how  to  produce  live  germs  in  uur  lalKjratories, 
tie  hints  at  mysterious  stories  of  a  suj>er- 
natural  character  as  indicating  something  about 
the  nature  of  biogen.  He  seems  to  de[jend 
on  the  phenomena  that  are  not  yet  explained, 
as  the  sole  foundation  for  a  spiritual  theory 
of  the  world  ;  and  he  seems,  meanwhile,  to 
h\'  itnself  a  kind  of  Elijah  among  those 

\v  rs  of  Baal,  the  materialists,     Onl}* 

believers  in  the  fantastic  and  indefinable  can 
b<!  idealidts ;  and  he  is  one  of  the  few  faithful. 

But  there  la  another  form  of  idealtam  in  the 
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'NTELLIQENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS, 


)VERNMENT    OROAmZATIONB. 

I  Califamia,  —  Duriug  March,  rainy  weather 
very  much  with  the  field-work  In  the 
lot  the  Pacific.  The  study  of  the  KuoxvUk 
t>wever,  was  completed  by  Mr.  Bnckor»  wtio 
fu  cru^s-sectloiia  of  the  art*A  inappetl,  sind 
tiis  liotes  of  the  8urface-g«^alogy« 
actions  were  made  of  the  Kcdtngton  qulck- 
aaine«  and  notes  of  others  also  taken.  The 
klf  of  April  was  very  slorniy,  rendering  a  carap- 
p  inexp4!dient-  On  the  l^t  of  the  nn»nth, 
ir,  Mr.  Turner  proceeded  to  Tres  Pinoi,  to 
i»b»ervat»on9  on  the  granite  reported  to  be  in 
•ighborhood  by  AntiselJ  and  oihers.  Bet  we**  n 
it  and  the  middle  of  the  month,  Mr.  Turner 
sd  the  intervals  between  the  storms  in  making 
Uioissance  of  the  region  adjacf?nt  to  Tres  Plnoa. 
It  the  middle  of  April,  Mr.  Becker  and  a  party, 
lug  Mr.  Turner,  proceeded  from  Tres  Pino»  to 
b'ia,  making  excurMlont*  on  both  sides  of  thetr 
reaching  New  Idria  the  latter  part  of  the 
Mr.  Becker  hope*  to  complete  Ihe  New 
rlct  during  May.  He  ro]»orts  that  the  gran- 
en  8an  Francisco  and  New  Idria,  of  which 
\m  considerable  amount,  is,  so  far  as  he  has 
Df  one  character,  and  does  not  dilTer  from 
rhich  the  Familone  lalandM  are  eam[K>Jied. 
<  iltlinlogically  no  evidence  of  recent  origin, 
(sli  the  appearance  of  ancient  granite.  He 
ilso,  the  existence  of  large  areas  of  ba.^alt  at 
it  distance  from  Tres  Pinos,  anil  iin  iiupor- 
■ea  of  Ihe  same  rock  immediately  south-west 
oche  valley.  He  says,  also,  that  the  mo5t  cur- 
iidy  of  the  pcbbhjs  of  the  recent  stream -beds, 
D  extensive  gravel-deposits  of  the  area  pa^ised 
kt  render*  it  evident  that  there  are  other  ini- 
eaa  of  basalt.  The  fiame  sources  of  infor- 
ko  prove  that  ande»ite  eruptions  must  have 
ce  abundantly,  although  in  hi>i  ha^ty  trips 
Dt  come  across  the  rock  in  nitu.  He  thinks 
borough  eiamination  of  the  coast-ranges 
New  Idria  would  show  a  considerable  area 
ite.  The  sedimentary  deposits  uoU'd  were  of 
tUases:  1®,  highly  metamorphosed  and  some- 
Utorted  beds,  simitar  to  those  of  the  Clear 
Knoxville  districts;  2<^,  lying  unconform- 
i  the  latter,  considerably  tilted,  vnry  sliglitly 
unaltered  t)ed»,  mainly  »<Hnd stones,  ex- 
foe»»Uiferous  In  place^t,  and  corrL*sponding 
^ey*s  miocene;  3^"*,  resting  nnconfurnialdy 
again,  un compacted  conglonjerutes,  very 
iltitd,  and,  »o  far  na  examined,  without  fos- 

^Jabonitory  at  San  Francisco,  Dr  Melville 

!<>n  for  some  time« 

Vn.  7}  on  the  *llver- 
Ncv.y  which  is  in 


Mr.  Hoffmann  finished  the  correct ij»ri^  and  addi- 
tions to  the  topographic  work  at  Clear  Lake  in  April, 
and  early  in  May  repctrted  at  Washington,  where  he 
will  map  the  work  done  by  him  in  ISH'i  In  northern 
Catifonita. 

MittcellanfouH^  —  Nearly  all  the  rocks  collected  by 
Mr.  J.  S.  DIfler  in  the  Cascade  Range,  in  northern 
California,  have  now  hpen  ideniified;  and  the  label- 
ling and  caiidoguing  of  rhe  collection,  so  far  a**  thin 
sections  of  the  roclts  have  been  prepared,  have  been 
completed.  The  hypersthene  andesites  are  found  to 
be  the  most  iihuiadant.  Members,  also,  of  a  new 
group  of  rocks  have  been  found,  which  promise  to 

be  of  e8pe^i}d  interest. Mr.  Vanhise,  a^^siatani  to 

Pmf.  R.  D.  Irving,  nu-uie.  In  March,  seventy-lwo  new 
thin  Si'Ciions  of  rocks;  and  descriptions  were  prepared 
of  forty  of  that  number.  In  April,  Mr.  Newman,  at 
Washingt^jn.  prepared  eighty  sections  for  Professor 
Irving,  and  also  of  a  few  rocks  from  the  Cascade 
Range. Through  the  kindness  of  the  superintend- 
ent of  the  Naval  observatory,  Capt.  C.  E,  Uutton  has 
begun  a  study  of  the  moon's  surface  in  connection 
with  the  study  of  the  volcanic  features  on  the  earili. 

Mr.  Dilier  has  prepared  about  a  dossen  sections 

of  fulgurite  and  its  fusion-prodtiets,  and  is  making  a 
s]>ecia!  study  of  them,  with  results  of  exceeding  In- 
terest. 

Engia««n'  school  of  ippliofttiou,  WillsU  Pobt.  M.T. 

Aurifra  htfreaHtt  —The  regular  series  of  records  of 
the  displays  of  the  aurora  borealis,  begun  in  1S70, 
has  been  coniinuod  as  herfttoforc.  Three  Henlinol- 
posts,  widely  separate<l  from  each  other,  are  guardeil 
nightly  l»y  ^oMiers  of  th<^  BHtt»lion  of  engineer*,  spe- 
cially (^elected  as  watehmen.  Eight  mcti  are  fhiu 
jieniianently  detailed.  Three  of  ihtnu  rt^main  on 
duty  fn>m  sunset  to  sunrise,  and  are  reqnirtHl  to  re- 
port, when  relieved,  whether  they  have  se<>n  any 
auroral  light  during  the  night,  and,  if  not,  whetlicr 
llie  sky  has  been  autJiciently  clear  to  permit  any  to 
be  visible.  These  n>eords  ft»r  the  ptt?,t  jear  are  pre- 
seitted   In   the  following    consolidated  t^ible,  which, 
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(ty  IS,  —  Profeasor  Joseph  Leldy  exhibited  ipecl- 
^'^tis  of  A  curious  parasite  (PeiiLastoiuum  proboscide- 
an)^ found  lu  the  lunj?  of  a  large  rtiulesnake  (Crotalus 
BAiit«*m)   from   FJorida.      They   are  cylindrical. 
irved,  annulatc'd*    furjL;i*9t  at  the  head,   tapering 
Mild,  bt*coniing  again  larger,  and  rounded  at  the 
3d,  and  terminating  ventrally  in  a  sliort,  conical 
>lnl.     They  vary  frtmi  nine  line*  tn  ihirty*one  Unea 
length,  and  fn.»m  one  and  a  half  u>  three  tines  in 
''idlh  ai  the  head.    Althougli  thesf  curiuus  creatures, 
.  their  mature  stage,  are  cylindrical,  wonn-like,  limb- 
bodies,   they  are  allied,  by  ibelr  dtruclure  and 
■lyryonk  |»eculiuriticM,  to  the  Arachnlda,  or  dpidert. 
Mr,  Edward  l*otU  announced  the  discoverj*  hi 
larvcy**  Lake,  near  Wdkcsbarre,  of  vaat  colonies  of 
^peeiofl  of  (he  beatttiful  polyjn  CrislaleUa.     He  had 
lol  bct?ri  able  to  determine  whether  or  mtt  it  iHdongA 
one  of  the  ijifee  described  specie*  of  the  genus. 
They  may  prove  to  be  distinct,   although  it  U  not 
I  fiiprobahle  that  all  the  iti>ecle3  may  hereafter  lie  con* 
lider^d  a*  one.     Tlie  upecUnens   were  collected  fj-om 
t,1i«  Hmoothi  inclined  surface  of  logs*  und  from  the 
^nuichea  and  twigs  of   submerged  trees.     Colonies 
shice  l>een  formed  on  the  itdes  of  a  collecting- 
|mr,  each  «tatoblast  havinic  developed  into  from  three 
eight  f>olypf.     The  colonies  are  not  circular,  but 
i»ve  a  persisteut  appendage  which  containji  none  of 
he  polypiferous  cells,    Supposing  the  fonu  to  he  new, 
b«  proposed  for  It  the  name  Cristate  I  la  lac  us  iris, 

OolonMlo  ioieiiti£o  tociety. 

May  3.  —  Messrs*  W,  F,  Hillebrand  and  litchanl 

Pearce  made  a  prtdimlnary  communication  in  regartl 

Ito  an  interesting  group  of  minerals  recently  foitnd  in 

IXJtah,  some  of  tbem  being  new  to  the  United  Slates. 

The  minerals  found  are,  enai^ite  and  the  secondary 

liydrtnis  arsenintes, olivenite,  and  conichalcilc  (Dana's 

Hystcm  of  min,,  p.  5<V5),  with   two  amorphous  f>ub- 

atancen  corresjH»nding,   apparently,  to  pitticite   and 

chenevtxite.     Tbc  oliirrnlte  occurs  in  small,  distinct 

cryitals;  the  conichalclte,  in  form  simitar  to  that  from 

the  only  locality  pnnvioualy  known,  in  Spain,  while 

its  chendcal  contpositlon  U  aUo  very  n*'ar  to  that  of 

the  original  mineral^  a  small  amount  of  copper  being 

fcplftci'd  by  line.    Jarosite,  turgitc.  and  one  or  two 

as  yet  undetermined  species,  occur  sparingly  with  the 

alHive,     Mr.  Pearcc  also  exhibited  pseudo-malachite 

associaletl  with  hiibnente  from  near  Philllpsburg,  in 

BooUtf  of  srti  of  tlio  Xasaaohojftts  lastitato  of  teobnology* 
AitrU  £i.  —  Prof,  Charles  H*  Cross  gmve  a  lerinre 
on  *  The  dftenninallon,  hlBl<>ry,  and  present  stand- 
anls  of  mu«»lcal  pilch.*  After  referring  to  the  use 
of  the  s.  ;  for  determining  the  relative  num* 

h^T  of   \  .if  any  two  notee,  Professor  Cross 

give  a  d»  ^<Ttp]irin  of  the  methods  of  determining 
the  absolute  number  of  vibrations  of  any  fork,  giv- 
ing an  accotml  of  Knnlg's  rescarchcn  {Amrr.jtmm, 
oUfhffyt  October.  188<H,  and  explaining  the  use  of 
Seheibter'i  t<  TTie  only  good  standard  was 

ilat«d  to  be  1 1  fork,  which  varies  lu  rate  less 

tk*Mi  ^thn  peru<i:r(M-  i Centigrade)  of  cJiange  in  tern- 
peratttr*;  while  the  organ -pl|»e  and  the  oboe,  s(»me- 


tlmea  used  as  standards,  vary  much  more  with  changes 
of  temperature.  The  history  of  pitcli  was  di»cuf.sed, 
and  tables  given  showing  the  change  in  the  standanls 
fn^»m  time  to  time.  The  principal  change  had  been 
a  gradual  rise  of  the  standard.  Some  measurements 
maiieby  Professor  Cross  in  ISSt*  had  given  reKiiltf,  of 
which  the  following  is  an  abstract:  — 


Httrhic,  ro|»>'of  rhickvrluic**  (.UiniUrd 

MiuKjn  &  ITiirnllfi.  Fronch  pUicb      ..,,*., 

Hook  K  1 1  I  ritu  urKunptteh 

Onmn  ir  I  mtiiucuUteCoDC€?pUoti»  EoBtiin 

a^^  •  ■'  -  -■  .  *  .  .  , 

br,,  ,      .      .      *      * 
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H.  F   iillUr  i^iM*^* 

Houk  Si  HuBinitr*'  tumdurd   . 

%\\  '  ■■:-  ........ 

11  

Wu  I      ,  ^        ,         .  ,        

Illtfhoi  New  York  pluh  .... 


Numb«r  of 
vibrtttlun*! 


S87.S 
M8.1 

ses.o 

37U.8 
JTTIJ 
211.2 
2T2.2 
378,t» 


The  standard  used  by  the  Boston  symphony  orchet- 
tra  In  1882-83  Wiw  an  A-fork  of  448double  vibrations; 
thai  u^ed  in  1883-84  was  a  French  A  of  4**15  vlbrati«*ns. 
The  standard  French  pitch  of  ilje  New-Knglauil  con- 
•ervatory  of  music  is  a  midtfle  C,  a  intt  sixth  below 
the  normal  A,  hence  of  261  vibrations.  Owing  to  the 
dilTerence  between  the  true  and  temfjcred  sixths, 
the  C-fork  used  with  the  orchestra  which  l*as  A  for  Ita 
standard  does  not  agree  with  this.  Chitkerlng  and 
Miller  have  h>Ml  <;  standard  forks  made  wldeh  are  a 
Itmpvttfi  sixth  below  the  French  A.  making  2f.H.7 
vibrHiions,  and  which  could  therefore  be  used  with 
the  orchestra  which  haa  A  for  a  standard.  Thomas's 
present  pitch  is  an  A  a  little  sharper  than  the 
French  A.  Comparing  the  highest  New-York  pitch 
given  alMwe  with  the  standard  in  IIandel*s  time, 
when  the  C-fork  bail  249.G  vibrations,  the  difficulty 

of  singing  some  ohi  music  Iji  readily  understrMnl, 

Mr.  A.  P,  Browne  i»xpl:iined  the  Deerfoot  safety  milk- 
can,  by  which  the  introihiction  of  any  adulterating 
substance  Into  the  can  I*  rendered  Impoasiblc,  whik 
the  thorough  mixing  of  the  milk  and  cream  la  Insured 
every  time  any  tnllk  is  drawn  ouL 


NOTES  AND  NEWS, 

Srvkral  members  of  the  New- York  legislature, 
from  the  western  part  of  tlie  state,  a  year  ago  called 
the  attention  of  their  state  lioar^l  of  health  lo  the 
necessity  of  draining  certain  large,  swampy,  and  miaa- 
matlc  lands  tliat  lie  In  a  shallow  trough  on  the  back 
of  the  hard  Niagara  limt'stonc  bctw  ecn  Itochester  and 
Nlagari.  In  re4ip<mae  to  iheir  memorial.  Mr.  Gardi- 
ner, direcu^r  of  the  slat**  iurvey,  wa*  pvp  -  -  <  hy 
the  board  of  health  t*i  make  an  accurah^ 
icAl  map  of  the  district,  and  lo  report  up-.-  .  i  .to 
by  which  it  eoald  be  drained ;  and  accordingly  but- 
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rpment,  ipcclal  &tt*?nUoii  being  uiven  to 
il  rrypt ogams.  The  fees  for  lectures  luid 
1  practice  win  be  twenty-five  dollars.  Ap- 
ifor  |U*ce!i  in  the  laboratnri*^fl  should  be 
Praf.   G,   L.   Gofxlale,  Cambridge,  i"*  f^r.^ 

IfovicbMice  Island,  recently  visiteii  by  tlie 
lomrnlsslon  stetitner  Albatross,  was  in  old 
hvorite  resort  of  buccaneers;  and  tbe  ruins 
nrtitl cation 8,  even  some  of  th*?ir  ancient 
i  fttill  to  tK^  seen.  A  glance  at  the  beauti- 
yirbor  of  Catallna  and  Its  surruunUings 
\  wisdom  of  Its  selection  as  a  rendezvous 
rlesa  freebooter*.  The  island  is  entirely 
I  by  dnngerotts  reefs,  lUe  entrance  to  the 
hii  narrow,  somewhat  tortuous,  and  coin- 
l  their  batteries  on  shore.  Ample  supplies 
rater,  frpsh  meats,  fruit,  and  vegetables, 
^>cured  fr«>m  the  InhiAbitants.  with  whom 
it  a  point  to  l>e  «m  friendly  term!*.  Its 
^r  to,  but  ont»}(ie,  the  i^reat  routes  of  com- 
je  it  particularly  valuable  for  their  pur* 

nd  belotigs  to  the  United  8utes  of  Colom- 

lias  a  pcjpulation  of  about  eight  hundred, 

m  Idood  predominating:;  but  there  is  a  lurg* 

''  ment.     The  English  tangua^^e  is  univer- 

fu,  and  the  Proto»»tHnt  n'llgion  i»  the  only 

d  by  th4?  people.    Schools  are  maintained, 

exception  when  a  native  is  unable  to  read 

The  cllmaic  durlnc  the  dry  season,  from 

to  May,  is  t*!Tupfrr<i  by  the  trade- winds, 

constantly,  and   is  proliably  unpxcelird 

any  Island  in  the  Wust  Indie*,     There  Is 

iftn  on  the   island,  and  the  lack  of  proper 

mdance  causes  great  suffering  amoug  the 

Dr.    Ucmdon  had  a  room  fitted  up  on 

gave  hi)i  whole  tUnc  to  the  sick  who  came 

ught  to  him,   the  ship  furnishing  such 

u  could  be  spared. 

ty  anchored,  an  officer  was  sent  on 

tbe  niaf^istrate,  and  U*  infonn  him  of 

the  Albatross,     He  received  the  orticer 

llatly.  and  offered   every  a^iii stance   in   his 

he  naturalists  commenced  wurk  at   once, 

idod  In  makhig  a  very  eredltable  collection. 

iety  of  fSsh  was  pr»>cnred  for  »<|>eeiinons, 

le  supply  for  officers  and  crew  wss  cau^^ht 

tne.     Fre*h  beef,  poultry,  swect-potatoeap 

fruit  were  plentiful  at  fair  prices.    Tor- 

and  cocoaiiutj*  are  articles  of  exi^ort. 

ennati  foretijn  itfflce  means  to  send  a  com- 
lo  the  west  coast  of  Africa,  on  who§e  re- 
lit depend  whether  a  Gentian  man-of-war 
atii>n(.H)  in  those  wateri,  or  not  Dr.  Nach* 
Germari  consul  in  Tmiis,  has  been  in- 
|lth  this  mis«^ion.  Ho  will  Ih.'  aocompanieil 
(chner,  the  explorer,  and  by  a  member  of 
I  embassy  In  London.  The  gunboat  Mowe 
out  Uicfe  to  mpersede  the  corvette  Sophie. 

Bun  gofcrntncnt  haa  awarded  13&,000 


marks  to  Dr,  Koch  for  his  servlcei  on   the  Inter- 
national cholera  commi'^sion. 

—  The  German  iron  and  steel  industry  society  is 
publishing  an  illustrated  work  on  the  uses  of  Iron 
ami  steel  in  the  building-trade,  giving  full  directions 
for  any  workman  to  apply  for  himself.  The  expenses 
will  amount  to  £1,750,  and  the  members  of  the  soci- 
ety call  upon  all  interested  lu  tbe  iron- trade  to  con- 
tribute towards  them. 

—  From  Nature  we  learn  that  the  electrical  con« 
gress  of  1884  adjourned,  afrer  deciding  on  the  stand- 
ard value  of  the  ohm  as  satisfactorily  as  may  be  at 
present.  It  must,  however,  be  considered  as  little 
short  of  disappointing,  that  no  better  standard  of  li^ht 
could  be  Huggested  than  that  emitted  from  a  square 
centimetre  of  platinum  at  the  temperature  of  fusion; 
and  in  requesting  that  ^'  the  results  of  observations 
(of  earth-currenls)  collected  by  the  various  atlmtn- 
Ut  rat  ions  be  sent  each  year  to  the  International 
bureau  of  telegraph  administration  at  Berne,"  tlie 
eomiuittee  simply  stated  that  they  had  nothing  to 
report,  M.  Maseart  grouped  the  results  of  ohm  de- 
tennlnation  in  tbe  following  useful  table:  — 


Mtibods. 


1.  U.  A*  .    ,     ,    . 

2,  WolwrClJ  .    . 

:\.     KirHihDff     .     . 

h 

7.    W«b«r(U.).    . 


I  '•  ■■  


f  P.  Wt»bf.r     , 
I  Itiiwlnntl .     . 


f  l^rtfu  Ctir«l>  * 
1  ItjiyJfilKh ,  .  . 
j  Ia'Ua    .... 

I  Uorn   .... 

I  \\    ' 
I  I    ■ 


Coluiuu  of 
mercury  in 
esnUiafftres. 


lOt.SS 


10.1JT 


From  this  it  appearn  that  the  figttres  obtalne*!  t*y 
the  different  methods  were  — 

B.A .  i««ai 

WAlHsr**^)     ....  1<W.14 

Kirchhor .    ^  iwfi.W 

lAiratic      .....                                            .     .  106.19 

Wi't>tr*«  (llj    .    .    .                                    ...  106,*T 

Joiil« lwi.22 

the  me&Ji  of  which  was  106.02;  but  10(1  was  taken  as 
a  round  figure,  sufllcicntly  near  the  truth  for  all  prac* 
Meal  and  iLieful  ptirpo^^en:  benee  the  congress  de- 
cided that  **the  legal  ohm  should  be  the  reHistatice 
of  a  column  of  mercury  of  one  square  millimetre 
section,  and  of  106  cm,  of  length  at  the  temperature 
»»f  freexlng.'^ 

^  Among  thf«se  granted  prizes  this  year  liy  the 
French  academy  were,  in  geometry,  Emlle  Barbiar; 
In  mechanics,  Marcel  Desprex;  for  his  expertmenta 
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(Ill  electric  tninsinissimi  of  jiower.  in  astruiioiny, 
H'Xi'iuel  «l«  la  <irye,  ile  Iii'riianlu>rfS,  Cuurcelle- 
.>«:iii;uil,  Kltmriais,  Halt.  Perrutiii.  U;is9ut,  Bigour- 
(hill,  aipl  (.'allaiiiln!aii.  fnr  tii4.'ir  fili>pr\'atif)ii<t  of  the 
transit  itt  Vriius  in  18>J:  S'-eplian,  ilic  Vally  prize; 
ill  iiliVMi'S,  Henri  l>LT>iutMvl ;  in  chuniisiry,  Ktani 
anil  L.  CaiileU't.  for  liift  Ffi^earclitrs  on  llie  Jiquefac- 
of  -pja-iw*;  in  K»:oio;;y,  Koniannc*  fur  lii>  work  un  the 
l^aiiii  of  tlie  Iblione.  ami  IVron  for  his  account  of 
liitt  ;;i;olo;^y  of  Al;;«.'ria;  in  hoiany,  Joannes  L'liatiu 
for  ills  Riuiiit's  of  trichina,  and  G.  Honnier,  L.  Man- 
{{in,  Klt'in,  Tii.  Ma;;iiier,  f.'ostantin:  in  pliyfriolugy, 
Taul  l^*;;nai'il,  ami  U.ilbiiini ;  in  aerunautic^,  Gasiou 
'1  i--»itnilH;r,  liurov  ih:  Brui::nac,  ami  V.  Tatin. 

—  Th*?  followiiii;  P^v^Iutions  were  lasted  at  the 
Oriiiiiiolo-^ical  i>»n;ire'.s  of  Vienna  :  l*-'.  'I'li«*  cha!«e, 
cajiiiirf,  ait't  tr.4«i«'  of  binlj.  of  pa^ita*:!.*  ami  llieir  eggs 
•h'i  ihl  ii«:  f-/ilM<iiliMi  (inrini;  tlie  .seciMid  half  of  the 
wiiiK'i  an'l  in  the  ^priii;;  ;  '^^.  All  wholesale  capture 
of  li.i'l-  oi  p.i--;i4i!.  anil  ira-N*  in  iIumu,  '^lii>ul(l  Ik*  for- 
hi'i'l'Mj,  e\i'i-pt  •liinn*^  lUf.  liiintiiii^-iieason. 

In.  Karl  Itui^  of  U«;rlin  rt-ceiveil  the  higliest  honor 
(liplonM  ol  liie  con^rt'S",  for  lils  works  on  hirU-kee|>- 
i:i;{.  <-.in:iri«*4,    iMirott,   anil    liis   journal   called   the 

I*.n!«  \x\\.  and  xxvii.  of  Hutschli's  *  Protozoa* 
li.ivit  jmi  apiiiMp-d,  :iiid  nearly  conipli*te  the  Flagel- 
l;it..i.  Ki'IiL'-)  iiii^atiifai'tory  <:la«sitication  Is  set  aside 
foi  a  m!w  an«l  rnoro  vieniific  sysii-ni.  Nearly  two 
hiiiidfi'd  ipi*iii'<i  are  known,  iliviili*d  into  «'i  hundred 
,iiid  u-n  Mt'.uf.T-A.  lintxehli  rirduces  the  number  of  gen- 
ii ji,  -AJti'Ji  nnr.'hi  otlieriviie  soon  i-xceed  the  si)ecies, 
.ifi'i  i  ti.iiili»lii-n  ihir  f<dlowJn!{  sul)-ordors  :  Monadina. 
iMi.'ii  ii'iidiii.i,  l|f'i.i'ronia*<ti;;oda,  and  Isoiiia.stig<»da. 
Aiiti'iii/li  liji'  woil.  will  i»rii:inally  plaitneil  to  Ije  coni- 
.,ii-i<  111  litt'-i'M  |i:irii,  and  Iweniy-seven  have  already 
.,j,|,i-.in'l  III'-  liilii'^oiia,  and  liii*  i;»'mM'a!  chapter  on 
ilii    I'miIo/''  I,  .U'-   -nil  lo  roinr. 

I  III-  Hhinliirif  .fihtit'i  -tales  thai  the  reconinieii- 
,1  .■,»ii^  "I  ilif  (•••iiM.iii  <li«i|»ra  «'oininisNioii  are  being 
j,,,t  111  loH-i-  .it  ll-.di-i.ib.id,  esp<M'ially  with  reference 
I..,  III!  w.iiii  niipjilv:  III''  leform  liein'4  hastened  l>y 
I  III-  ^'iiii  I'.   Ni/aiii  baMii"  an  atta(rk  of  cholera. 

I  1,1  .j.-.tlh  o!  1)1.  r.iul  roL,"-'*',  thi' celebrated  Af- 
,  i<  .III  ti.i-.i"ll«'i,  1-1  .1  lo-M  i.»  iIh*  iiiTmaii-.Vfrlran  explo- 
,.iii>.ii  "'hh'It.  II«"  ■'taMi'd  tioiii  Loanda  with  Lieut. 
\Vi   -miiHi.    h'«ni    S\.mk'iii'".    '»n    the  KonLjo,  he  n>- 

,,, I,   ••-iiijiiir.   hi'  roiiip.inioii    to   /aii/ibar:   from 

1... .111-1 1  !•'■  HI". ml   lo  tiarl,  on  frenh  exploraliiins,  but 

«ln'l 

Mil-  It  '  (hf'h)  I  "poll  of  I  III"  Arehaeoloijjcal  in- 
■  iijiih-  ol  Xiip-iii-.i  1 1  piiiH'ipaily  oecupl.'d  with  an 
.11 .  niiiil  ol  lb"  .■\|il«»i.ili'HiM,  e.irrn-d  <iii  for  tbesotMety 
l.i.i  ..-ii  bv  Ml  H»iid«-lnr,  In  New  Mi-xieo  aiid  Ari- 
/  ,111  All  !■««  •  lI'Mi  ni.ip  lllu'trat«"shi.s  various  routes; 
,uii|  in  iHi  i'«h  iided  n-poil.  In*  ijivfi  lli«"  eonelusious 
li.  Ii.n  ili-iwit  iiiiltdv  li"ni  III-*  areliitiTiural  studies. 
..r  iliM  dill«i"n«  MMM't  inV"Mll';ati-d.  lie  liiids  a  well- 
.ti  iiiiiil  n  ^'•■"1  "•  f.iowib  froni  the  tiMuporary  Indian 
1,mI,m-.  hi  ibi-  iii.inv  iioMi'd  puebbi  biiiMlu:;,  which 
I  |.i4ily  doen  iioi  owe  Mi  ori:;ln  to  any  external  influ- 


ence. Mr.  Bandelier  is  now  in  the  mDirrc. 
northern  Mexico,  seeking  for  trace*  of  ai^y?* 
ccjnnection  between  the  ancient  Puehl<js  au 
Aztecs;  ami  It  is  announced  that  the  nrpon  ;:| 
imiMirtant  studies  in  Mexico,  in  1S81,  at  CViU 
at  Mitla,  is  nearly  reaciy  for  publicatioiL 

Of  the  work  in  classical  archeology,  carried  i 
the  institute,  an  account  is  given  of  the  C'juu 
of  the  explorations  at  Assos,  in  Asia  Minor,  otji- 
the  expiration  of  the  three  years'  firmaa  grenv:; 
that  purpose.    The  main  efforts  of  the  past  jtvj 
been  ex  [tended  upon  the  Agora  and  the  Necrc:..: 
A  fair  division  of  the  objects  discovered  va^  ^jk^, 
with  the  agent  of  the  Turkish  government:  ic:t 
fine  ba!«-reliefs  from  the  temple  of  Athena,  thcbsfr 
leg'^ed  centaurs  and  the  heraldic  sphinxes,  hftTtK 
n*ceiveil  by  tlie  Museum  of  fine  arts  in  Ik«:oiL  1: 
Clarke  is  now  in  London,  preparing  a  comple:e  rp.« 
of  the  explorations.     The  total  cost  of  this  expedi- 
so  important  for  the  knowledge  of  classical  uit2<izr. 
and  so  honorable  to  Amfricaii  scholarship,  liifrKi. 
a  little  more  than  nineteen  thousand  doUarsw  im- 
pended is  the  third  annual  report  of  the  commirMi 
the  American  school  of  classical  studies  at  Athe^ 

—  Ostrich-farming  is  a  new  business^,  unknowiL 
the  English  colonies  of  Soutii  Africa  realized  a: 
womlcrful  results.  We  have  already  given  aomeo 
tistics  of  their  enormous  increase.  The  ostridln 
a  minimum  of  forty,  a  maximum  of  sixty,  «g^: 
a  se;ison,  weighing  about  three  pounds  each,  a 
which  are  laid  in  the  sand,  and  left  to  hatch  in tkb; 
regions:  but  in  cooler  regions  the  male  and  few 
birds  sit  on  the  nest  by  turns,  defending  it  wiihjZrt 
courage.  Forty  days  is  the  time  for  incnbaik 
Since  the  imi)ortation  of  domestic  ostriches  intu: 
United  States,  the  South  African  farmers  havebecv' 
fearful  of  losing  their  great  profits  in  case  of  &$ 
cessful  competition  springing  up. 

—  The  Academy  announces  the  deatli  of  Seflorl 
Euloi:io  Jimenez  of  the  observatory  at  Madrid, 
of  the  tir'it  mathematicians  of  Spain,  and  amho 
*  L'l  ti'itria  de  los  numeros'  and  many  etiucati* 
works  on  mathematics,  both  original  and  translai 

—  A  coal-steamer,  the  Loeli  Garry,  has  lef: 
J< din's  with  five  hundred  tons  of  coal  for  the  Gr 
search  party,  ami  materials  for  a  house ;  tliese  sup' 
to  be  landed  on  Littleton  I>land.  The  Bear  got  a 
from  St,  .lidin'si  before  any  of  the  whalini;-fleet.  es 
the  N'orwhal.  a  slow  vessel.  The  Thetis  will  coi 
the  ciul-steamer  a<  far  as  pnssiible:  and,  in  cas 
separatiitn.  they  are  to  meet  at  Disco. 

—  The  French  a<soeiation  for  the  advancemei 
science  will  hold  its  thirtieth  meeting  in  the  1 
of  lUois.  from  Sept.  4  i»»  11. 

—  The  Franklin  institute  wishes  to  make  a  I 
cr)l lection  of  pieces  of  electrical  apj>ar.-itus  of  his 
interest,  one  featun-  of  the  ap[»roachini;  elect 
exhibition,  and  has  issueil  a  call  to  those  havinsi 
])ieccs  to  send  them  to  rhiladelphia.  where  the  pr 
care  is  guaranteed.  Edwin  J.  Houston  is  the  d 
roan  of  the  committee  on  the  historical  eJecti 
apparatus. 
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[rapid  strides  made  id  all  depaitments 
rfence*  and  the  AmdanienUl  revolutions  in 
I  of  ibenu  have  Inerfftsed  the  donjand  of 
onblic  nrni  of  publishers  for  bouks  which 
Bipound,  in  clear  and  simple  laugu;ige. 
R«9t  discoveries.     Yet  publishers  look  at 

books  ill  some  measure  askance,  unable, 

rule,  to  judge  for  themaelvea  of  their 
ftlily  penimricut  or  e[)l»rrnenil  valux*,  and 
vs  with  ji  very  reasonable  fear  tbat  they 
upeisdily  prove  antiquated,  and  Iteeome  a 
;  in  the  market.  An  apparent  attempt  to 
k*  the  Uttle  financial  dilemma  which  the 
ince  of  knowletlge  presents  to  the  vender 
terary  wares  has  recently  been  bruught  lo 
notice.  Four  books,  sent  us  at  one  time 
^view,  were  first  examined  to  see  whether 

were  of  su0loieutly  ri?cent  dat«  to  notice. 
\f  bore  no  date,  A  careful  examination 
red  that  one  of  them  consisted  of  lectures 
rorcd  two  or  Uirec  yv.ars  ago,  but  no  eb*w 
be  Age  of  the  others  could  be  found.     It 

tolerably  evident  that  the  very  unusual 
jsiou  was  intentional.  If  intentional*  it 
.  to  say  the  leaat.  a  deliberate  purpose  to 
k  the  purchaser's  natural  and  profM-r  <iu«»s- 
,  Does  !hij^  bcM>k  represent  jirescnt  know!* 
}  f  We  leave  to  the  *  Society  for  the  pro- 
on  of  t'hrislian  knowledge,'  whose  imprint 
I  of  thei^c  books  liorrs  to  ask  it»elf  the  (]U«rs- 
■Is  sucli  ft  practice  defensible  on  the 
^s  of  scicntllk^  Christian,  or  even  pagan 
ftlity  ? 

^w  A  question  to  be  csonsidcTed,  whether 
smaller  nocielies  of  natural  history,  to 
ae  meetings  we  desire  to  call  attention  In 
columns  of  Sclenc^^  do  not  make  u  mis- 
f  ill  Imvlng  no  plan  of  work  towards  th«* 
wpHshmeni    of  which   they  e4in   make   a 


unitc*d  effort,  instead  of  pursuing  observation 
and  discussion  almost  at  random.  Larger 
societies  in  the  cities,  where  publications,  and 
even  general  collections,  are  attempted,  must 
naturally  cover  a  broad  field  :  it  is  not  to  these 
that  we  refer,  but  to  the  smaller  societies  that 
spring  up,  too  often  for  but  a  short  lite,  in  our 
country  towns.  The  desire  for  large  member- 
ship, and  the  admission  of  members  to  full 
standing  without  any  ix?quirement  of  work  ac- 
complished, seeuis  to  us  another  error.  Five 
really  industrious  members  make  a  very  good 
nucleus  for  a  l(>eal  club.  Others  can  be  added 
later,  on  the  assurance  of  some  task  of  local 
observ'ation  actually  performed,  and  of  willing- 
ness lo  eo-operate  towards  some  attainable 
end  ;  ami  beyond  this  there  may,  of  course,  be 
general  meetings,  as  public  and  as  fully  at- 
tended as  possible,  but  full  membership  should 
in  all  crises  moan  work  done* 


Thi;  ooast-survcy  has  just  pubhslied  a 
» North-Atlantic  track-chart,*  executed  with  the 
beautiful  neatness  characteristic  of  its  work, 
*'  to  illustrate  the  pointy  that,  in  the  conic  pro- 
jection, the  straight  line  u])on  the  plane  surface 
of  the  chart  almost  exactly  represents  the  great 
circle  contained  birtween  it^  termini,  winch  on 
other  projection  will  do."  A  reduced  facsimile 
of  the  chart  will  Ivc  found  on  the  next  page. 
If  this  be  demonstrated  to  obtain  with  sulllcicnt 
closeness  for  all  latitudes  and  all  oonraea,  thi^ 
conic  projection,  in  whicli  a  part  of  the  earth 
18  represented  on  a  conical  surface,  tangent 
or  secant  about  the  middle  latitudes  of  the  re- 
gion represented,  should  replace  the  common 
Menmtor*8  or  cylindric  projection  oC  onlinary 
sailing-charts,  in  which  gtx'at  distortion  is 
causi^d  by  throwing  the  geographic  lines  on  a 
cylinder  tangent  to  the  earUi*s  equator. 

The  advantage  usually  quoted  for  the  latter 
prrxjijctioo  is,  that  it  enables  the  navigator  to 
lay  otit  a  course  having   a   constant  bearing 
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throughout  his  oeea n- voyage :  but  this  adnt 
tugc  18  Ini-gcly  fictitious  :  for,  with  better  kiuv. 
edge  of  winds  mid  currents,  it  is  nowseldiii 
found   advisable    for  sailing- vessels  to  follgc 
such  II  route;  and  stcamei-s.  that  canaffopi:^ 
pay  little  attention  to  the  weather,  prefer Ut 
great   circle,  or   shortest-line    course,  to  *^ 
longer  cue,  so  easily  determined  on  the  Mt:- 
cator  chart.     The  difnciilt\'  that  stands  in  a 
way  of  the  general  adoption  of  great-circle  ar 
ing  is  the  coin[ilexity  of  the  ealcuIatioQ  retqaip: 
in  laying  out  tlie  track  to  I>e  foUowdl.    If  ii? 
<1ifliculty  can  be  overcome  hy  the  use  of  tlk 
conic   projection,  then    the  owners  of  y«*? 
desirous  of  (juick  passages  can   hardly  faii  '^^ 
demand  its  introduction. 


LETTERS   TO    THE    EDITOR. 

,*♦  t'f»rrtMf,onitent»  are  rt*iutHtfti  to  bt  at  UrO'/  a*  i^.  - 
Th*-  trritt-r''*  uatiif  ti  in  a  lien  ten  required  a«  proo^o/ffood/wUL 

A  colt  and  its  mother's  blanket 

Mv  atloiilion  was  called  recently  to  the  peculiK 
actions  of  an  orphan  colt,  Hhicli  perhaps  are  vorl 
reconlinp.  Wlien  Ibft  colt  was  two  weeks  old  i& 
mother  died.  Previous  to  her  death,  she  was  coverw 
with  a  blanket.  When  it  was  apparent  she  could itf 
live,  the  blanket  was  thn>wn  over  the  fence,  and  tk 
mare  removed,  and  the  colt  left  hi  the  enclosure.  Tbr 
colt  was  very  much  exercised  at  first,  ran  upanddovn 
the  yanl  neighing;  but.  when  it  came  near  the  Win- 
ket  on  the  fence,  it  stopped,  snicllcil  of  it,  and  seemei 
pacified.  It  evidently  considered  the  blanket  iu 
mother,  and  ha<i  continued  to  do  $(». 

If  the  blanket  is  removed  from  the  fence,  the  col 
btM'onifs  restless,  runs  about  iiel;;hiiiff,  hut'isrecon 
HI^mI  by  the  sii;ht  of  the  biankt't  again. 

If  one  throw  the  blanket  over  his  back,  the  col 
will  follow  thr  beanT  all  about. 

It  will  i;ra/e  about  in  the  vioinitv  of  the  blanket 
but  will  not  go  far  away,  and,  when*  it  wishes  to  rcsi 
will  go  and  lie  ilown  by  it.  y,   L.  Harvey. 

KuyfttivilU'.  Ark.,  May  -Jn. 

The  inveution  of  the  vertical   camera  in  phc 
tography. 

In  a  footnote  aoo<»mpanying  an  article  bv  Mi 
Simon  H.  iiniz^,  printed  in  this  journal  under  dat 
of  April  11,  l^M.  on  the  application  of  photocn 
l»liy  to  the  ppMluctioM  of  natural-history  tiijure*  i 
was  statrd.  that  the  only  other  i»r*rsons  euir»)ovinV 
VLTtioal  cauHTa  in  photography,  known  to  tlie  writei 
wcrr  Dr.  Tln'o.  Doi-.-ki*  of  the  Stale  lunatic-asvJum  a 
I'tica,  N.Y.,  an«l  Dr.  Dannadieu  of  Lyons,  France. 

As  a  matter  of  fart,  the  vertical  camera,  now  usei 
for  j»b<»toi;raphing  natural-history  stpecinicns,  etc.  i 
tbeouiiNnne  i»f  asuL:g«»>tion  ma<ie  in  December,  isist) 
by  Professor  Hainl  to  Mr.  T.  W.  Smilli«.»,  the  photos 
rapber  in  the  i;.  S.  national  museum.  \V.-ish{ncton 
D.C,  that  the  instrunn-nt  be  i»lace<l  on  an  incline 
tho  fornitT  having  observi-tl  the  d iflicu I ly  experienced 
in  i»hotographing  with  the  horizontal  cameiv 
objects  as  stone  imi»lements,  tish,  etc.     This 


».  JSW.J 


SCIENCE. 


673 


IS  acietl  upon;  and  in  the  following  year  (1870) 
lillio  invented  lUe  vertical  camerA^  and  with  !t 
miicoiJ  the  use  of  a  si<le*liglit,  whicli 
(same  t'ffoct  as  the  skyliglit  witli  tho 
Hcra.     Mr.  JSmilHe  also  attuctiod  to  th*'  ?.  ►.  v-  ,,., 
_  aratus   an  endless  screw,  whereby   the  distance 
ltd  he  reatlily  rfgulated  between  the  lens  and  the 
'tot  Ui  be  photographed.     In  ISTli  and   ngain  hi 
\  a  caii»*»ra  of  thi^  kind  was  constructed  spectally 
■  '      marine  animaU  taken  by  the 

r  at    Wood^g    Holl,    Ma^s.     Its 

ad, .^.     ily  secii  by  Professor  Agassi/, 

who  aaked  an*!  obtained  I'rofcj^sor  Uaird's  jiertnis- 
tlon  Ut  construct  for  his  own  work  a  eiimera  on  a 
ilmllar  principle.  Not  loss  than  six  tljous and  nega- 
tives havi^  been  talcen  with  the  vertical  camera  by 
Mr.  Smlllie.  G.  Uhown  Guode. 

A  tailed  ohUd. 

_Thc  Comnurcial  of  ibis  city  for  the  1 7th  and  18th 

gave  accounts  of  a  tailed  child   recently  bom 

At  «uch  cases  are  of  seientific  interest,  and 

I  very  rare,  a  parly  of  four,  including  a  prominent 

"or  and  ihe  writer,  concluded  to  inveAtii^ate  the 

We  found  a  female  uegro-chlld,  eight  weeks  old, 
tiornially  formeil  in  all  respects,  except  that  slightly 
to  the  left  of  tiie  niedtnn  line,  and  about  an  inch 
above  the  lower  end  of  the  spinal  column,  is  a  fleshy 

f»eduncu1aled  prninhiT"*  '  ^^it  two  and  one-half 

nches  ionj,'.     At  the  I  vsur»*s  one  and  one- 

quarter  inchej*  in  cirri  j,     A  quarter  of  an 

inch  from  the  ba^e  it  in  sumewliat  larger,  and  from 
Uiat  it  rj%|HT^  ?:nif!iin!ly  to  a  fniall  blunt  point.  It 
closely  »  '^  tailln  shape,  but  shows  no 

iiicnft  vi  -;o.    There  seems  to  be  a  slight 

mn!f*  ''  .'  at  the  point  of  attachment. 

Tl  wn  in  length  about  a  quarter 

ol    I  irth  of  the  child. 

The  iijother,  i.ucy  Clark,  is  a  quadroon,  seventeen 
years  old,  and  the  father,  a  negro  of  twenty,  —  both 
oomially  formed. 

In  Diitwln's  *  Descent  of  man/  vol.  L  p.  28,  he 
ipcaks  of  a*' •"  '■*^  ..^^-.  *i.,,j  refers  to  an  article  in 
Rrtur  (/cjt  /cji,    1807-6S,   p.   025.     A 

more  ecmipl'  Uat  by  Dr.  iVIax   Bart  els, 

in  Archhjur  unihnfjHdtjifit^  f«>r  18^0.  He  describes 
twenty -onr  cases  of  persixis  burn  with  tails,  most  of 
them  Wtng  Ifeshy  protubcrsnces  like  the  one  just 
described,  11.  VV.  Eaton, 

lx>ql«vtU«,  Ky.,  M^y  14. 

Htberoating  mammals. 

iJi  Sdfnrf,  Sf>.  ^"^^  rv  Merrinm  d^f^ires  the  evi- 
dence iM  Ttdng  the 
biherna  to  be  well 
sifted;  -'  ^  \i  i^  v^  —  ....:,...„ 
upset  n  >wn  (?)  1  ■ 
lion.  N  ^<5  Maws'  i  .  ; 
Adirondacii  rcigiun»  but  they  are  not  in  Central  New 

I  ,       ;  iiirrels 

ail  -^  the 

Wlhi^'.   ,  '  ' 

In   my  i 

stated  \^ 

more  during  iUvt  witilvt  tinrnths  than  at  o\ : 

tlial  Its    hlrM>rnat(on    Cf^Tifli^ted    of    ?ncl( 

Sliiri  "..,■■""  •'•'■•' 

coil 


roontba;  and  specimen^  kept  in  captivity  hil>eniated, 
in  t\\(*  strictest  ^f*n^i^  of  that  term,  althongb  fnod  was 
"1  of  the  time.    Of  ^  ^v- 

i  tui  of  the  reach  of  1 1  nt 

i  ,,  .,,  .,..vi  ^.,.  .  .  idence  of  this,  and  ..,..<  w..en 
ting  down  to  their  burrows  immediately  the  freshet 
subsided,  and  found  the  animala  where  they  were 
when  the  waters  began  to  rise.  Since  the  appearance 
of  Dr.  Merriam^s  critical  remarks,  I  have  thought  tlie 
matter  over,  and  believe  it  probable  tliat  tliese  moles 
may  close  the  openings  to  tl»r^lr  burrows  so  efFectually 
as  to  shut  out  the  water  from  tbe  central  nest*  This, 
it  must  be  borne  In  mind,  Is  a  supposition  only.  In 
conclusion,  I  would  gtate  that  I  am  not  given  to  atl- 
ducing  facts  in  proof  of  general  statements.  Con- 
vinced of  their  essential  correctness,  I  leave  them  with 
others  to  disprove  or  conlii*m  by  their  independent 
observations.  In  tlie  case  of  the  'hibernaiiMn'  of 
certain  mammals,  a  comparison  of  my  original  com- 
mnnicatiou  with  the  conclusions  of  my  critic  will 
show  that  there  Is  no  very  marked  difference  in  our 
impressions  as  to  the  habits  of  the  animals  named; 
and,  whether  *  extraordinary  or  improbable,'  what  I 
have  said  of  the  Hesperomys  and  star-nosecl  mole  is 
not  simply  sultstaittially  correct,  but  absolutely  so, 

Chas.  C,  Abbott,  M.D. 

May  25, 


THE  ROYAL  SOCIETY  OF  CANADA. 

Tm;  third  session  of  this  society  was  behl 
at  Ottawa,  comniencing  on  the  20th  of  May, 
and  ending  on  the  23d.  Many  members  and 
delegates  were  present;  among  the  latter, 
Dr.  Persifor  Frazer  of  Philadtdi»hia,  who 
n»presented  the  Ameriean  assodation  for  the 
advancement  of  science,  and  Dr.  C.  Hart 
Morriam  of  New  York,  who  represented  the 
American  ornithological  union* 

An  address  of  welcome  was  presented  to 
the  new  governor-genfral  of  the  Dominion,  the 
Marquis  of  Landsdowne,  inviting  him  to  be- 
eome  the  honorary  [jresident  of  tbt*  Boeiety,  to 
which  his  Excellency  returned  a  suitable  reply. 
The  president's  address  was  tlelivercd  by  the 
lion.  P.  J.  O,  Chauvcan,  in  French,  and  the 
vi(»c-president*8  hy  Dr.  T.  Sterry  Ihmt^  in 
English. 

t*n  the  22<l  of  May  the  tuemhers  and 
friends  of  the  society  were  invited  hy  the 
Ottawa  fleld-nattiralists'  clnh  to  participate  in 
an  excursion  to  the  King's  Mountain,  near 
Chelsea,  in  the  Laiirentian  cotintry  to  the 
north  of  Uie  city,  which  proved  eminently 
successful. 

The  foUowing  oflieei-s  were  elected  for  the 
ensuing  year:  presidi^nt,  Dr.  T.  Sterry  Hunt; 
vice*presid<'nt.  Dr.  Daniel  Wilson  ;  treasurer. 
Dr.  J.  A.  Grant  (re-elected)  ;  honorable  sec- 
retary, Mr,  J.  <i.  Rourinot  (re-eleetefl ) . 

The  two  scientific  sections  of  the  society  are 
the  third  (mtithcmaticah  physical,  and  chemi- 
cal sciences)  and   the  fourth  (geological  and 
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Inolojrical  scioiiccH)  ;  and  o!ir  a< •count  <x>vcrs 
only  the  more  iiitorosUnj;  or  important  papers 
in  these  two  sections.  A  full  list  will  be  found 
in  our  Notes. 

In  the  physical  serlion,  Mr.  F.  N.  (lisborne, 
the  su|K'rintendent  of  the  j;overnment  teh'j^raph- 
scrvice,  <leseniHMl  a  new  system,  devised  hy 
himself,  to  obviate  thr  evil  etfects  of  electrical 
induction  in  nndergrouncl  and  aerial  (*onduct- 
ors.  A  number  of  dia<;rams  were  presented, 
illusti-atin*;  the  comlitions  obtaining  in  neigh- 
boring circuits  :  and  two  or  more  circ!iits  ar- 
range<l  in  the  ordinary  way,  an<l  tin*  same 
arranged  according  to  his  mi'thoil,  wen*  <'om- 
pared.  The  advantages  of  tlie  latter  arrange- 
ment were  clearly  set  forth  :  and  proofs  of  its 
etllciency  were  presented  in  a  tabular  statement 
of  experiments  made  with  a  section  of  i-able 
about  three  thousand  feet  in  length,  eunstructed 
under  his  direction,  and  laid  underground  be- 
tween two  of  the  departmental  buildings  in 
Ottawa.  The  cable  contains  twenty  inditler- 
ently  insulated  conductors  or  wires,  which  are 
divided  into  pairs,  two  conductors  being  twisted 
together  in  each  c:\>e.  KmcIi  pair  constitutes  a 
metallic  circuit,  one  conductor  being  used  as 
a  •  return/  instead  of  the  earth-phites  usually 
employed.  The  ix'culiarity  of  the  invention 
consists  in  the  twisting  of  these  metallic  cir- 
cuit conductors,  as  both  wires  are  thus  made 
to  occupy  an  e<iuidislant  relationship  with 
respect  to  any  other  <'onduct(>r  or  pair  of  con- 
ductors in  their  vicinity.  It  was  ex[)lained, 
that,  by  this  device.  :i  current  introduci'tl  into  a 
circuit  is  conducted  down  ouf  v.  ire.  and  up  the 
other;  ami.  the  position  of  lioth  wires  bring 
the  same  with  respect  to  ueiLzhi'oriug  circuits, 
the  inductive  ell'ect  of  the  current  passing 
down  o!ie  wire  is  neutralized  by  th«*  inductive 
elfect  of  the  same  current  pacing  u[)  tlie 
ret  urn- wire. 

It  was  aUo  the*  Tct leal ly  dmionst rated  that 
the  Lwi>ting  of  tile  wires  «>!  l!u*  uietallic  cir- 
cuits le-^scns  \\w  died  of  iiiilndioii  of  the 
currt-nl  upon  h^M.  ^Vhe^  tl;r  wires  of  a  me- 
tallic cireui:  an*  laid  parallel  throiii^liout.  the 
current  iii'iuced  iVom  one  wiie  in!(>  tlie  other 
i<  in  the  same  din-ction  as  \\ir  rurn-nl  iiseif 
passing  in  liia:  \\ire:  \\\o  *-:\'vr\  tn'  the  mrrent 
is  therefore  proloii'^r«i.  and  iflav  i:ir.««n  rxpe- 
rience^i  in  a  niark^d  "iiuri-o:  wh«ii-a^,  when 
the  wires  are  l\\i'*t«.'i  closely  i  <ay.  two  turns  ii> 
the  incliK  the  wires  occU[\v  iliroii-j;h..nt  their 
length  a  position  approaching  riirht  aiiirics  with 
respect  to  each  othtr:  and  ilie  in-iiice-l  cur- 
rents are  thereby  materially  h  >m  in'I.  aii<l  re- 
tardation rendered  less  a[ipreciable. 

In  the  discussion  which  tlllowcd  the  readimi 


of  the  paper,  it  transpired,  that  if  acoodKt^ 
were  enclosed  anil  insulated  within  aootk: 
conductor  (such,  for  instance,  as  agntta-per:L:{ 
covchmI  wire  <lrawu  through  a  metal  tci>i 
and  both  conthictors  were  connected  at  eitbt 
end  with  eaith- plates «  or  other  conductor, 9 
as  to  form  two  independent  closed  eircuii3,*i 
enclosed  conductor  might  be  employed  to  (n- 
vey  electrical  currents,  without  any  indactip 
effect  being  iKjrceived,  in  a  circuit  estendiiL 
[larallel  with,  or  in  the  neigh borhrxKl  of,  tai 
outsitle  conductor.  The  explanation  ofti; 
condition  is,  that  the  outside  conductor,  wiud 
in  this  case  cannot  he  used  as  a  meilium  ii 
communication,  intercepts  the  induced  curret: 
on  all  sides  of  the  inducing  circuit,  and  in  i: 
closed  circuit  absorbs  them. 

As  in  such  a  system  the  outside  condocto; 
coiM  not  be  utilized  in  the  formation  of  circiu: 
for  puri)oses  of  communication,  it  is  adouue 
that,  apart  from  the  bulkiness  necessarilja 
tending  it,  the  tirst  cost  of  construction  upt 
that  plan  renders  the  system  coni{)aratiT« 
impractical :  whereas,  in  the  system  advanc 
by  ;Mr.  (lisborne,  the  construction  is  ma 
cliea])er,  and  all  the  conductors  form  an  i 
tegral  part  of  the  communicating  circuits, 
that  space  is  ec^onomized  to  the  fullest  extet 
A  goo<l  deal  of  interest  is  being  manifest 
in  this  invention  which  Mr.  Gisburne  has  j 
now  brought  forward,  although  it  has  beci 
subject  of  investigation  with  him  for  so 
years  past,  the  cable  referred  to  in  the  pa 
having  been  orderi'd  by  the  Dominion  gove 
ment  during  the  summer  of  lf<S2. 

Mr.  K.  Steckel  presented  a  paper  on  thefc 
of  the  contracted  li'iuid  vein,  aifet'ting  the  pi 
ent  theory  of  the  science  of  hydraulics, 
whi^-h  the  autiior  claim*;  to  propountl  a  i 
theory  of  the  rtlhix  of  liquids,  ninl  descri 
experinn-nts  by  which  he  has  sought  to  lest 

Dr.  r.  Sterry  Hunt,  in  bis  jiaptr  on 
<»rigin  of  crystalline  rocks,  maintained,  in 
po>iii«)n  to  the  j»luionic  ami  metamorj»hic 
[lotiieses  "f  thr  <»rigin  of  these  rocks,  a  i 
one,  iie^lgiiated  tlie  crenitic  hypothesis  ((ire 
K/>ri  •;.  'a  >|y;ng').  acciriling  to  which  t 
were  loiTiml.  at  an  early  perii^l  of  the  eart 
history,  by  ;".f  :i::cn'"y  of  circulating  sub 
ij  to  the  »ar:h*s  surface 
'"»i  >  the  previous  existe 
.  ::;r  last-congealed  ix>rt 
:itiiig  tVoin  Tlie  centre  :  wL 
■■  1 1  •;;-.  and  ivrnioated 
:.a::.  :i:e  uuiterials  of  qua 
.::. :  ::>■  i::anner  of  zeoHt 
:!..  s  :r:V.co.  The  action 
.;::^>.  a."  ied  to  peetoliteor: 


r: 


avt. 


rainan  ua:«  ; 
splines.      II 
of  a    rl;:i0::.; 
«>f  a  ilA'.  e  c«  'Ii"'  V 
lavi-r.    roii'ii  :i  i 
waters.  ::avi-  ^:.- 
ai:.i  t:ie  iV  Is;  aj-^ 

to    [»^'   .  It.'!  «>SLti-''i   ; 

non-a/.:ir.iiious  ^ 
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nesian  salto  in  sea-water,  was  the  source 

rBerjKMJtino.  pv  roxone,  etc.     The  gra^liuil  re- 

^val  by  aolutiou  from  bolow,  of  vjist  qiiarititit^s 
of  muteriflh  mul  the?  resulting  contraction  of  the 
primitive  stratum,  caused  tlie  universal  corru- 
gatioDs  of  the  upper  acidic  or  gneissic  layer* 
From  the  umlissoived  basic  residual  portion 
have  come  such  eruptive  rocks  as  melaphyres 
and  basalu,  while  granitic  arid  trach\  tic  rocks 
are  soAened  and  di8|>laccd  portions  of  the 
acidic  or  secondary  layer.  The  author  has 
develo[>ed  at  length  this  hypothesis*  which, 
according  to  liim,  allbrds  a  satisfactory  ex  phi- 
nation  of  many  hitherto  unsolved  prot>lems  in 
geology. 

In  a  paper  on  the  density  and  the  tlicrmal 
expansion  of  aqueous  sohitions  of  sulphate 
of  cop[3er,  l^of.  J.  G.  MacGrcgor  gave  an 
account  of  extended  observations  made  to 
detenuine  the  density  of  solutions  of  differ- 
ent degrees  of  concentration,  and  at  dilferent 
teni[)eratures.  As  a  general  result  of  tlie  ex- 
perimenta.  it  la  shown,  1**,  that  the  rate  of  vari- 
ation of  density  with  temperature  in  id  I  canes 
increases  with  the  temperature  ami  with  the 
degree  of  concentration  ;  2*,  ttiat  at  low  tem- 
peratures (below  about  25**  C. )  the  rale  of 
change  of  density  with  temperature  is  for  all 
aohitions  greater  than  the  same  rate  for  water  ; 
S*^,  that  the  ditferenee  between  these  rates 
diminishes  as  the  temperature  increases  :  and^ 
4%  tlmt  for  most  solutions  (probably  for  all) 
these  rates  are,  at  sufliciently  high  temperatures 
(30**-5(>'* ) ,  the  same  as  for  water,  i.e.,  the 
thermal  exjmnsion  of  solutions  is  the  same  as 
that  of  water  at  these  temperatures*  The 
cxfM'Hments  also  substantiate  u  result  fomicrly 
oljlainod  by  Professor  Mwing  and  the  author, 
that  very  wTtik  solutions  of  this  salt  have  a 
volume  «tjnallcr  than  that  of  the  amount  of 
water  which  they  contain. 

Prof.  E.  Haanel  gave  a  continuation  of  hts 
paj)er,  presented  to  tlio  society'  last  year,  on 
blowpipe  re-actiouH  on  plaHter-of-paris  tablets, 
io  which  he  described  the  etiect  of  treating 
oopjjer  with  hydr<4»romic  aeiil,  and  irf»n  with 
h;drio<ltc  acid,  and  showed  how  to  distinguish 
between  selenium  and  mi^rcury.  lie  described 
fUso  the  t!oa tings  per  /f*,  for  the  alwvo  tablets, 
forsf-^lenium,  tiemanniti%  arsenic,  silver,  alloys 
of  bismuth,  le,ad,  and  antimony  with  silver, 
galena,  orpinient,  realgar,  mercury,  tellnrium, 
carlK)n,  cadmium,  snd  ^ohK 

The  same  an  i    a  dcHrrlptioti  of  ap- 

paratus for  (list  ioj  flame-i*oloring  con- 

stituents when  together  in  an   assay. 

The  apparatus^  of  a  spectaele- frame, 

fureiahiHl  for  the  left  eyo  witli  plain  colorless 


glaaa,  and,  for  the  right  eye*  with  four  glasses, 
— ^red,  green,  violet,  and  blue.  These  glasses 
levolve  on  an  axis,  and  can  Ije  l>rought,  either 
separately  or  in  any  combination,  before  the 
right  eye  of  the  o[)erator. 

Prof.  N.  h\  Dupuis  showed  how  to  develop 
by  simple  algebraical  methods  certain  functions 
ordinarily  developed  by  the  aid  of  the  calculus, 

i'rof,  E.  if.  Chapman  described  a  series  of 
analyses  of  magnetic  and  otlier  iron  ores  ft-om 
sarnplesi  obtained  by  hiui  personally  from  vari- 
ous paits  of  Outario,  The  gecjlogical  condi- 
tion!* of  the  (U'posits  were  also  )jrii*fty  given. 

In  the  geological  and  biological  section, 
Dr.  A,  Ji.  ('.  Selwyn  gave  an  account  of  his 
observations,  in  1>{83,  on  the  geology  of  a  part 
of  the  north  show  of  Lake  Superior,  in  which 
he  considered  he  was  able  to  show  that  the 
great  masses  of  columnar  trap  which  form 
the  summit  of  Thunder  Cape,  Pic  Island,  and 
McKay's  Mountain,  were  not  part  of  a  *  crown- 
ing overflow,*  as  they  have  been  described  to 
be,  and  newer  than  the  Keweenawau  series,  but 
that  they  are  con  tern  pora  neons  with  the  black 
slaty  shales  of  the  Animikie  group,  whicli 
immediately  and  conformably  underlie  them. 

Professor  George  Lawson  presented  a  re- 
vision of  the  Cnnadifin  Ranunctdaccae.  The 
author  referred  to  his  monograph  of  Ranuncu- 
laceae,  published  in  IK70,  to  the  extensive  col- 
lections that  had  been  subsequently  made,  and 
to  works  publislicd  u]>on  the  North- American 
llora, — all  of  whicli  enable<l  a  fuller  and  more 
accurate  description  of  Cunaflian  rainuiculace- 
ous  plants  to  be  given  now*  than  wai?  possible 
when  the  previous  paper  was  prepared.  The 
gieater  |)recision  given  to  recent  observation 
had  also  enabled  the  geographical  range  of 
these  plant*  to  be  stated  more  fully.  The 
striking  diversity  of  modification  in  the  form, 
numt»er,  aii<l  arrangement  of  the  several  parts 
of  the  tlower  at  id  of  the  fruit,  in  the  several  gen- 
era, was  [>oinled  out,  The  number  <if  Cana- 
dian species  is  seven ty-cigiit,  and  of  varieties 
eighteen. 

Dr.  T.  S terry  Hunt  presenterl  a  seeond  part 
of  his  essay  on  the  Taconic  question  in  geol- 
ijgy,  in  which  he  t*ndeavored  to  show  in  the 
first  place,  more  Ailly  than  has  yet  been  done, 
the  relations  of  the  Taconian  or  lower  Taconic 
series  of  strati  lied  rocks  to  the  succeeding 
Cnmbriau,  or  upper  Taeonic,  which  son»e  geol- 
ogist«  have  eonfourHled  with  the  Tacutiian. 
In  this  connet!tion  is  given  a  critical  dlt^euHiiiiou 
of  the  studies  of  Perry*  Mureou.  and  others, 
nnd  the  opinions  of  Dana,  as  regards  the  Cam- 
l»riHii  of  the  Appalaehiun  rctgion  of  North 
America.     In  the  second  plfiei::  is  cotisidercd 
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I  he  probable  e(juivah'neo  of  the  Taconiaii  lo 
tlio  Itaeohuiiite  series  of  l»r:i/iL  and  to  similar 
roeks  elsewhere  in  South  Aiurriea  ami  the 
West-Indian  Islands,  as  well  as  in  IIin<losi:in 
and  southern  Kiirope.  All  of  these  eonipara- 
tivt!  studies,  it  is  said,  lt'n<l  to  establish  the 
distinelnes.s  of  the  'lat^ouian  as  a  great  and 
widely  spread  seri(*s  of  ervslidline  strati fieil 
rocks,  oeeu|>vin<r  a  horizon  between  tlu?  Cam- 
brian an<l  the  Monta!b:in  or  youn;j:rr  ^n<'is8 
series  of  Kurope  an<l  North  America. 

Some  deposits  of  titanifcrous  iron  ore  in  the 
counties  of  Ilaliburton  and  IIastin<i^s,  Ontario, 
were  dis<*ussed  by  Trof.  K.  J.  Chapman.  After 
referring  to  the  occurrence  of  numerous  depos- 
its of  niajjjnetic  iron  ore  in  certain  /.ones  or 
belts  of  country  in  the  counties  of  \'ictoria, 
Ilaliburton,  I'eterborouirh,  and  Ilastinj^s,  he 
described  their  con<litious  of  occurrence  ns 
those  of  large,  isolated  masses  or  •  slocks.*  — 
forming,  in  some  cases,  sheathed  stocks,  or 
stockscheiders  and  skulars,  of  (ierman  and 
Swedish  miners,  —  as  in  the  great  iron-ore  zone 
of  Arendal,  in  Norway.  While  these  stock- 
masses  of  iron  ore  are.  for  the  greater  part, 
quite  free  from  titanium,  one  of  vast  size  in 
the  township  of  ( J  lamorgan,  and  another  e(iually 
large  mass  in  'I'udor,  are  shown  to  contain  a 
considerable  amount  of  titanium.  Detailed 
descriptions  of  these  were  given,  with  analyses 
of  the  ore. 

Prof.  E.  J.  Chapman  also  read  an  essay  on 
mimctism  in  in<jrganic  nattnc  Mi  met  ism,  as 
recognized  in  organic  nature,  has  been  re- 
gardiMl,  on  tlu'  one  hand,  as  tlu*  direct  result 
of  a  protecrting  rrovidmce.  and.  on  the  other, 
as  originating  in  mimite  niipronches  towards  the 
imitated  object :  tlu-se  bccoiniuLi  intensilird  in 
successive  generations  until  tin*  imitation  be- 
comes completi*,  or  reaches  its  i-xlremc  limit, 
in  this  paper,  the  writer  all('ni[)ls  to  show  that 
neither  hypothesis  may  be  al»«^oluttly  correct, 
but  that  the  peculiarity  may  l»i»  due  to  some 
occult  law  of  '  localism  '  by  wiiirli  associated 
forms  often  become  impressecl  wiih  mutuMl  re- 
semblances. In  support  of  this  view,  he  refers 
to  several  curious  <'ases  in  wl;i«'li  certain  min- 
erals, normally  and  generally  of  vi-rv  dissimilnr 
aspect,  become  closely  minii'lic  under  certain 
local  con<litions  ;  as  seen  in  examples  of  quartz 
and  zircon,  pyroxene  and  apatite,  etc.,  in  the 
[)hosphate  deposits  of  the  Ottawa  region. 

A  nionograph  of  Cana<lian  ferns  was  (»irere<l 
to  the  society  by  Dr.  T.  •!.  W.  Burgess  and 
Prof.  .1.  Macoun.  Profi-ssor  Macoun  stated, 
that  twenty  years  ago  the  total  ntnnber  of  ferns 
known  lo  occur  in  Cana<la  wns  forty-six.  while 
at  the  present  time  it  had  increased  to  sixty- 


thi-eo.  In  illiistrntiiig  the  range  of  the  kp 
interesting  species,  he  particularly  DOtie«d^ 
oc<'nrren<-e  of  I'hejropteris  calearea  in  An:- 
eosli,  where  he  had  founil  it  in  l><vj.  audn. 
markiHl  that  the  same  plant  had  rei-entlvbe« 
collected  by  Drs.  O.  M.  Dawson  and  ]Ji.K 
in  the  country  around  and  to  the  east  of  to 
Lake  of  the  Woods. 

Pi-of.  L.  W.  Bailey,  in  a  pa|^r  on  geologic 
contacts  and  ancient  erosion  in  the  PlroviMei 
Xew  Brunswick,  summarized  the  more  impo 
t«nnt  an<i  well-established  lines  of  physicsl  on 
tact  between  the  geological  formations  of  Ne 
Brunswick  as  bearing  upon  the  relatiTe  i| 
of  the  latter,  and  the  distiirbanoes  to  whii 
they  have  been  subjected.  Three  wdl-i 
breaks,  separating  groups  of  widely 
character  wei-e  recognized  among  pteA 
brian  strata.  —  the  supi>osed  equivalaifer 
Laurcntian.  lluronian,  and  p<»sibly  r~ 
horizons :  a  very  marked  one  at  the 
the  Cambrian  :  and  others  successively  1 
later  formations  to  the  base  of  the  trias.  T 
evidence  of  such  breaks  was  shown  to  to 
va lions  character,  including  disootdanoi* 
dip  and  strike,  overlap,  igneous  extravaMtbi 
and  intermediate  erosion ;  and  the  beaiiDg 
the  facts  d(*termined  on  the  ph3'8icfll  and  gi 
logical  history  of  noi1h-eastern  Amerioa  i 
briefly  discussed.  The  granites,  whic&  « 
stitutc  so  marked  a  feature  in  the  geologj 
the  Acadian  provinc*cs,  were  described  as 
trusive,  and  as  the  cause  of  the  extenai 
alteration  exhibited  by  the  formations  wh 
they  have  invadtnl.  The  erosion  which 
companied  or  followed  nix^n  the  disturban 
describee  1  wjis  shown  to  have  been  onormooi 

Mr.  (i.  F.  Matthew  continued  his  illual 
tious  of  the  fauna  of  the  St.  John  group 
presenting  a  paper  on  the  Conocoryphi<lae,  v 
notes  on  the  Paradoxidae.  The  species  of  C 
ocoryplH"  referred  to  an<l  illustrated  are 
Matlhewi  Ilartt  (with  three  vanoties),  C 
gans  Ilartt.  C.  Baileyi  Ilartt  (with  two  va 
ties) . and  a  new  form  which  the  author  descr: 
as  C.  Walcotti.  Critical  remarks  are  : 
made  upon  l*aradoxi<les  lamellatus  Ilartt 
I*,  acadicus. 

In  a  drseription  of  a  supposed  new 
monitc  from  the  upper  cretaceous  rocks  of  ] 
St.  John,  on  the  Peace  River,  Mr.  J.  F.  W 
eaves  consivleird  it  to  bean  nndoscrihed  spe 
of  IViouocyclus,  closely  allied  to  the  tvp< 
that  genus  (Ammonites  Woolgari  of  Sowert 
but  with  nnich  more  closely  coiled  volutic 
It  occurs  in  flattened  nodules,  in  shales  wl 
are  believed  lo  be  the  etiuivalents  of  the  I 
Uenton  group  of  the  Cpi>er  Missouri  sectio 
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THE  MIDDLE    VUKONJ^L 

TuE  extent  of  the  Alzi&kn  miiitnrv  rceannois- 
sance  of  188:1  was  so  jjivat  that  I  dci-niccl  ft 
lie&t  to  (livi<k'  the  account  of  it  iiito  conven- 
ItMJt  Rcclioufl ;  and  the  three  siilidivisions,  of 
which  iLit*  id  the  seooinl.  have  ah-eaily  lieeu  ex- 
|klaliuHl  as  made  wkolhj  with  reference  to  wj/ 
uwti  travdH.  It  was  therefore  not  intended  a^ 
a  giHitrra|»hical  ilivLsion  of  this  great  river,  al- 
though it  woitld  not  he  altogether  nnavailalde 
evtM>  f«>r  tliis  [uirpose.     Tlie    Middle    Yulcon, 


fiftherv  or  mineral,  that  tnav  spring  np  along 

I  have  s|)oken,  in  in^'  previons  article,  of  the 

eoinparativt?  Bizes  of  the  Telly  and  the  L<'wis, 
showing  the  latter  to  he  undoubtedly  the  Yukon 
proper;  and  the  view  (fig-  1)  taken  looking 
into  the  uionth  of  the  Felly  from  an  island  at 
the  junction  of  the  two.  and  thai  (fig.  2) 
looking  hack  np  the  Yukon  from  the  site  of 
ol<i  Si'! kirk,  t^how  the  evident  [irepondcrunee 
of  the  latter*  altliough,  in  the  case  of  the  IVlly, 
but  one  of  its  months,  the  lower  and   larger 


Kio.  1,  — YiTKOTf  Ritrk:  vtvw  LrHiKmu  iKTO  TiiK  iioirrH  OF  TUB  PsLLY  nivr.fi. 


with  refei*onec  to  my  expedition,  extends  from 
the  sjile  of  old  Fort  Selkirk  to  old  Fort  Yukon, 
—  a  part  of  llie  river  which  we  know  in  an 
ti[tproximnt4'  nnmner  by  the  rough  maps  of  the 
liudson-Iiay  tnidei*8,  who  formerly  tratlleked 
along  these*  wati'rs,  some  envoys  of  the  West- 
ern iinicm  t<'legraph  com[>any,  and  a  few  oth- 
ers, Thift  pari  of  the  river,  thiTefc»rc.  had 
been  exjilored  ;  and  to  my  exjK'dition  fell  the 
lot  of  being  the  tlrnt  to  gi%'C  it  a  survey,  which, 
though  far  ft'om  perfection,  is  the  firnt  worthy 
of  the  name,  an(i,  1  believe,  ^nffleient  to  answer 
all  puri)ot$e»  until  commerce  is  eHtabiifthed  on 
the  river  eiubHcrvieut  to  the  induHtriea,  either 


one  aroand  the  island,  can  be  seen  di*^iinclly- 
The  perpenilicular  blufl*  of  eruptive  rock,  dis- 
tinctly columnar  in  many  places,  and  with  its 
talus  reachifig  from  half  to  two-thirfU  the  way 
to  the  top,  tthown  in  the  first  view,  extends  up 
the  Pelly  on  the  nortli  bank  as  far  a^  it  was 
visitiMK  some  two  or  three  miles,  and  continues 
<»n  down  the  Yukon  on  the  same  (north)  bank 
for  twelve  or  thirteen  miles,  when  the  en- 
croaching mountains  oliliterate  it.  In  but  one 
place  that  I  saw  wna  there  a  lireak.  ho  that 
one  could  climb  from  the  bottom,  over  the 
d&rrii^  to  the  level  |»lat**au  tinit  cxlende<l  Viack- 
ward  from  its  crest ;  although  in  many  pUtees 
this  plateau  could  be  gained  by  fdpine  climbing 
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work,  and  pavuifDt  of*.. 

foHfKl  tbis  to  Ik- 

'"III Ion  of  ilieir  - 

tohavvQ.  small  , 

hv  Imrtor   wil.lt   /r 

'IlJcso  .iMfr,.,   I   found  to  r^d 


coine  80  u.,c..|  to  weak   II^IV-"'-  '^^  ^rid  bl 

««  two  i„„Kj,e,|  India,,;  on  .J.        *«^'^«tv-«ve 
'"•ving  1„H.„  heralded   Slln'  ?'""  ^^'"ine 

courier.,  a«d  all  Of  t^rpSSivr'',?'^-'^ 
r  with  oxeiteK   h>r  "/'  '■"""«« 


""'  "^u.,  ««  ^,,  .„..„.^»  ^,.^ 
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f"?'^"'  "'erivrr;  and.  a«  the  fi.nmTirt 

those  entering  that  countr/to  pu.  . ,      •  '.?^ 
research,  for  which  there  is  sJh  .  -r.u„l ,.,  ! 
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'  hollow  of  the  hack/  Tlio  moose- arrow  a  iisimI 
l>v  this  Irilio  hrivo  a  (loiil)lc*  bail)  Ibrwanl.  as  in 
tlu*  roininon  arniw.  wliilcoiH?  side  is  prolon^t^l 
lor  two  or  thivi*  im-lu's  into  a  series  of  l»arl»s  ; 
an<l  these  have  the  el  feet  of  \v<»rkini:  iuwaiil 
witli  the  motion  of  the  animal,  if  it  l>e  only 
wonnded.  In  iiuhtin<; 
moose.  whiU*  these  ani- 
mals are  en>s>inix  the 
streams  or  hikes,  so  one 
of  my  interi)reters  ^aid 
who  had  traih'd  amonii: 
them  many  times,  tliey 
do  not  liesitate  to  jnmp  on  tiie  animal's  haek 
in  the  riv«M*,  leavinjr  the  eanoe  to  l«>ok  aller 
itself,  an<l  lU^spateh  the  hrnte  with  a  hand- 
kuife.  Of  eomse,  a  companion  is  m-iMlfd  in 
a  canoe  to  get  tlie  carcass  ashore,  ami  secure 
the  captor's  eanoe. 

Small  black  Hies  were  now  conmieneing  to  be 
annoyinjj:ly  numerous,  and  were  adde(l  to  the 
plague  of  mosquitoes,  that  never  left  us.  The 
bars,  that  were  sonie  protection  from  the  latter, 
were  of  no  use  against  the  former.  Nearly 
directly  opposite  the  village  the  perpendicular 
blulfs  shown  in  the  fn*st  illustration  ceased  ; 
and  from  here  on,  the  hills  on  both  sides  of 
the  river  commenced  to  grow  higher  and  even 
mountainous  in  character.  About  thirty-four 
miles  beyond  the  Selkirk  a  very  eonspieuous 
mountain  stream  canu-  in  from  the  south, 
which  I  named  afler  Prof.  A.  R.  V.  St-lwyn 
of  Ottawa.  The  river  was  still  vrry  full  of 
islands,  however,  many  of  which  are  covcreil 
with  tall  s[»rue(*.  and  look  very  picture<«|ue  in 
the  alnxjst  canon-like  rivrr-bottom.  the  >teep 
hillsides  Ixfing  nearly  l>arren  of  sueh  heavy 
limber.  At  this  time  oiir  attention  was  called 
lo  a  singular  plu-nonicnon,  whih'  liding  on  the 
I'aft,  and  espreially  notici'aMe  on  <iuicl.  >unny 
days.  I  refer  to  a  very  ennspicuou'^  (•i-a<*kling 
sound,  which  was  nni  unlike  that  of  (ire  run- 
ning through  ccMlar-brush,  and  wliieli  the  nu-n 
attributed  to  a  pi'lting  on  the  rnl'l  Wttm  under- 
neath by  a  >liower  ol'  pelibles  broimhl  up  1»y  the 
swift  current,  and  wiiieh  would  hav<*  been  a 
godd-i'uough  theory  as  far  as  the  ><.>und  was 
e«»ncerned  :  but  measurements  in  tlu'Se  places 
invariably  revealed  no  l»oltoin  for  a  si\ie«'u- 
loot  sounding-pole.  anil,  wlien  going  ovi-r  shal- 
lower an<l  swifter  water  with  pe'hbjy  bcatonis, 
the  crackling  ceased.  Jt  i»eiiig  always  in  deep 
water  of  a  boiling  nature,  liguratively  speak- 
ing, I  atteniple«l  to  account  for  it  in  a  manner 
explained  by  lig.  \).  The  raft  .'■.  drilnnii-  with 
the  arrow,  passes  from  a  shallow  lo  a  deep 
stretch  of  water.  The  Yukon  i^  very  ^wiTl  (  w.- 
drifted  that  dav.Julv  If),  fortv-seven  ami  a  lialf 


geographical  miles   in   eleven  hoars  aodr 
minutes),   and    llie    pebbles,  carrieil  fortrl 
over  the  shallow  part,  and  reaching  a.  »  c:| 
rie<l  forwanl  and  lit<*rally  dropped  i}ll^^ 
bank  at  some  point   forward,  as  6;  ami.vjfl 
being  a  good  conchictor  of  sound,  a  i;*:*-!!  £| 
a  floating  craft,  clnring  quiet  days,  would 
tinctly  hear  this  fallin^^,  when  it  would  no;  .| 
heani   if  they  were    simply   rolling  aloa;; 
I H atom    in  swifter    water.       The  swidcDMl 
with  which  the  crackling  eoniiuonc«l.  a&l> 
gradual  nninnerin  whicli  it  slowh'die<lcHi:.i- 
help  this  idea.     A  series  of  soundings  bef<^ 
and  after  these  sounds  would  have  settle*] 'l-' 
theory:  but  it  occurreil    so    seldom  (on«  i 
twice,  or  {wssibly  three  times,  a  day  infm*ic 
of  tin*  river),  that  it  was  im|X>3dible  to  foiHc. 
it  so  as  to  do  so,  unless  one  kept  soundiog 
day.     It  was  noticed  in  a  mueh  less  degwe 
the  lower  river,  but  probabl3-  would  not  h:'? 
]>een   observed   if    previous    experience,  o:  i 
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more  marked  <'haracter,  had  not  brought 
befort*  us.  Some  twent3'  or  twenty-five  mil- 
]»elow  the  Ayan  town,  we  saw  a  large  bl* 
bear  about  halfway  up  the  hillsides  of  thr 
thousan<l  feet  altitude,  and,  not  far  from  th 
three  mountain  goats  near  the  suuimii. 
mimber  of  Ayan  graves  were  seen  on  i 
banks  of  the  river,  resenibling,  in  general. t 
one  photographed  at  Selkirk. 

(TV)  be  contlnuf.tl.) 


DEVELOPMENT  OF  SIPUNCULUS 
NUDUS, 

Da.  IIatscukk  aihls  to  iho  list  of  his  valu. 
i'nil»ry<»ln^io;il  memoirs  a  very  elaborate  and  intt-: 
iir4  pajHT  nil  tho  tU'vHopment.  of  the  gepliyr 
Sii»um*ulus  nutlus. 

Tin-  rl.'iivairr  is  uinM|U;i).  and  results  in  the  foi 
ti.m  i^i  alM.iu  tWfHiy-four  (vlls,  of  which  8ercn  i 
ill.'  riuliMlrnn.  ami  wrt'rifern  the  tictoderm. 
i-initMl.Tmal  r.'lis  an*  arrani^fd  In  three  pairs  on 
l..\\«'r  iM.l«M)f  ihr  t'u'i:.  with  an  odd  cell  at  the  1 
rinl.  Tills  staL'<*  rtnTi'spouds  to  a  blastula  wi 
siii'^li'  wall  «»f  crlls  tMicl«»!='iii!j:  a  cleavage-cavity. 
n-Iil  .■n'li.ibrmal  v.vW  i.^  Xho  iiuitlurr-ccll  of  then 
il.ini.  ami  U  ralh-d  th<'  *priniarj'  mesoderm  eel 
ilir  fMlluwiiiii  sias;«'>.  All  inva!j:iiiate  gastnil 
t'urm«-<i:  ami  (Inriii;^  this  stai^c  the  primary  mean 
cell  (liviiics.  thus  ixiviiit;  a  jKiir  of  mesoblasts  ftl 
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lor  Itorder  uf  tlu>  btllimB^  During  the  etn- 
immof  fh«»  bhistnpnre,  which  logins  at  the  htru!  U>r- 
iUr  litMl  jir'»yrL'8?<'»  towariis  tU<^  mitoiicr  l»ord»T,  Ihe 
<|MUr  <»f  niystKhrm  cells  jias*  iuwanU  taking  up  a  ]^m\- 
' ""  n  bf  twccii  r1n>  cciuilertn  and  the  entlotlerm,  Thr 
ijiori*  cla«*v8  completely;  but  t!i«  last  (aurorJor) 
Ion  to  close  corre8i»rinc|6  in  poNttiuu  witli  the  iu- 
n^ropiMiinj;  nf  tlic  oe*opluigu«,  which  i«  an  ectodcr- 
iuhI  inva'^inatitiiu 

Ahno.^i  a%  hooh  9!»  the  ^ostrulatjon  b^^glris,  the  ccto* 
derm  hocouje«i  rlotlird  with  cllla^  which  pass  through 
~~  poR's  of  the  /oiift  THiliat;i,  and  art*  thus  in  a  pmU 
Ui  set  the  enihrya,  luju'eiher  with  ita  t*nv<»lopt*,  in 
motion. 

On«>  of  the  uiost  intcroatlng  features  of  the  Oevelop- 
loetii  is  the  formation  of  an  einbryonic  fuvelopf*  at 
thi?  cxpen^iT  of  Tlit^  ifctoderm,  only  a  jwrtion  of  the 
tsctoih'rnj  »'ni*>rint:  into  the  f!rabryo  proper  Thi^ 
©ctodiTrnal  parts  of  the  cnvhryo  ari»»c  fr^*in  two  i^epn- 
nite  portions  of  rtu-  «»ctfMlMnn;  viz.,  (1)  a  ijroup  of 
et»JI»  at  the  animal  |»ol«?»  and  (2)  the  cfimlerni  cdl« 
of  the  bla'^loporic  rim.  The  former,  called  ilie  •  head- 
plale/  bearB  a  long  tuft  of  cilia,  and  Inter  givos  ri»o  to 
the  tupra  r»€3oph;ig««il  ganglion :  the  latter,  called  the 
*  trunk-plate/  foriua  th<?  bixly.  including  the  oral  and 
po«lH»nil  region  of  the  head,  Tl»e  reat  of  the  ecto- 
derm is  employed  in  forming  the  embryonic  envelope, 
or  icroaa,  which  »n«es  ai  a  fold  around  the  trunk- 
plate  during  the  closing  of  the  blastojjore.  The 
fold  gradually  closes  up  over  the  plate,  and  thu'i  t>rhTg4  . 
about  conditions  similar  to  thote  teen  in  insects. 
The  Inner  layer  of  the  fold,  however,  does  not  form 
an  amnion,  but  Is  gradually  absorbed  in  the  trunk- 
plate,  The  head-plate  stretchcf  a  short  distance 
under  the  serosa,  but  is  not  completely  enveloped. 
During  the  closure  of  the  blastopore,  the  mesoblastic 
bands  lM*gin  to  form  as  two  rows  of  cells  budded  otf 
from  the  two  mewblasts,  henceforth  called  'pole 
eel  I  (I  of  the  mesoderm;' 

Very  early  in  the  gastrula  stage  a  circular  groove 
forms  tirouud  the  head-plate,  thus  forming  a  bound- 
ary-line between  the  plate  and  the  serosa.  This 
(groove  i*  formed  by  the  rcU'caiing  of  the  pi-otophif^m 
of  Uie  cells  In  this  region  from  the  egg-meinbmne. 
In  the  »ame  tuanner  Is  formed  a  dorsal  canal,  leading 
out  of  the  ring-canal,  and  stretching  along  the  florsal 
ilde,  terminating  in  the  free  etlge  of  the  fold  around 
the  trunk-plate.  As  thin  fold  closes  up  over  the 
trunk-plate,  and  its  inner  layer  Is  gradually  taken  up 
by  the  plate,  there  is  formed  a  cavity  tietwecn  the 
plate  and  the  outer  layer  of  the  fold,  or  the  serosa. 
The  rtng-canal,  the  dorsal  canal,  and  this  cavity^  form 
together  a  system  of  amniotic  cavities. 

The  mrdn  axis  of  the  gastnda,  which  joins  ihe  anh 
mat  with  the  vegetative  |K)le,  doe»  not  coincide  witli 
the  long  axis  of  the  larva.  The  animal  pole  of  tlie 
ga^trula  axis  corres|:>onds  to  the  anterior  pole  of 
the  larva,  but  the  vegetative  (lole  la  carrieil  forwanl 
on  the.  vent  nil  side  to  ;i  point  about  midw.-iy  between 
the  mouth  and  the  hind  end;  and  tliis  bending  of  the 

gltnxltt  axis  brings  the  *  pole  ccll.'s  of  tlje  mc^o<lerm  * 
aetly  opposUc  the  animal  {K)le;  at  Uie  posterior  ex- 
Ir^mUy  of  the  larva,    Tlilt  change  in  axial  netations 


is  brought  about  by  tlie  growth  of  the  trunk-i>etah 
That  imrt  of  this  plate  which  lies  behind  the  pole 
cells^  shirt«  its  position  to  the  dorsal  side,  and  thus 
pushes  the  pole  cells  forward.  The  extension  of  the 
trunk  plate  on  the  dorsal  side  is  soon  followed  by  ex- 
pansion on  the  ventral  side.  This  growth  of  the 
trunk-plate  not  only  changes  the  axial  relations,  but 
aUo  brings  it  into  continuity  with  the  head-platei 
tluis  effecting  a  union  of  the  two  hitherto  separate 
ectodermal  portion?)  of  the  embryo. 

The  fully-formed  embryo  has  a  post -oral,  ciliated 
band  In  the  equatorial  zone,  close  behind  the  mouthi 
and  i&  .ittached  to  the  egg-membrane  and  the  serosa 
at  the  ceph.ilic  end.  The  escape  of  the  embryo  from 
the  egg-membrane  and  the  serosa  Tequlre»  several 
h«Mir?,  and  U  attended  with  cliauges  of  the  external 
fonn,  esftecially  in  tlte  region  of  the  head*pliita,  that 
are  not  easily  described  without  the  aid  of  figures. 
It  is  the  hind  end  of  the  body  that  first  breaks  through 
the  envelopes.  The  rupture  is  n^a^le  at  the  jiole  oppo- 
site the  head-plate,  and  gradually  increases  in  size 
as  the  body  elongates,  and  forces  its  way  outward. 
While  the  body  is  thus  lilic rated,  the  head-plate  Is 
pulled  away  from  the  serosa  and  the  membrane,  but 
remains  fastened  at  several  tjoinls  by  string-like  elon- 
gations of  its  substance.  The  serosa  and  membrane 
now  form  a  sort  of  helmet,  which  the  embryo  liears 
about  for  some  hours,  and  tlicn  throws  off. 

fJnly  two  days  and  a  half  are  couKumed  in  ihe  em- 
bryonic development,  while  the  larval  period,  upon 
which  the  embryo  now  enters,  and  during  which  It 
leads  a  pelagic  life,  continues  for  an  entire  month. 
During  thi.^  period  the  larva  grows  rapidly,  without 
undergoing  any  important  changes  in  form  or  in  tu- 
ner organ >zati«»n,  except  the  formation  of  the  ventral 
nerve-cord  and  the  histological  differentiation  of  tlie 
muscles. 

At  the  end  of  tids  period  the  larva  is  changed  by  a 
quick  melamoridiOBls  Into  the  adult  form*  The 
metamorphosis  is  characterized  by  the  lo*a  of  the 
ciliated  band^  the  degeneration  of  the  aecessory  or- 
gans of  the  ocfiophagus,  the  narrowing  of  the  stomachi 
and  the  actjuiKliion  of  the  dor*al  vessel.  These 
changes  seem  to  be  correlated  with  (he  abandonment 
of  a  free  pelagic  life.  The  rapid  growth  ^Icm-s  not 
lake  pTace  uniformly  in  all  parts,  but  most  energeti- 
cally at  the  hind  end  of  the  bo«ly.  This  *  |>olarity  of 
growth'  is  characteristic  of  metamerlc  and  many 
non-metameric  animals. 

At  the  beginning  of  the  larval  period  no  part  of 
Ihe  nerve  system  is  fully  differentiated.  During  this 
period  the  ventral  ncrvc-cord  an*»es,  not  by  the  con- 
crescence of  symmetrical  halves,  but  as  a  single  medi- 
an tlilckening  of  the  ectoderm.  The  development 
and  ieparaition  of  this  eonl  from  the  epithelium 
progresses  from  the  anterior  end  of  the  body  back- 
ward. The  oesophageal  commissures  fonn  later 
than  the  ventral  coni ;  and  their  development  [pro- 
gresses in  the  opposite  illrection,  beginning  at  the 
anterior  cud  of  the  conl,  and  advancing  towan,1s  the 
head  opiate.  Last  of  all  iirisi's  the  supra -oesophageal 
ganglion  from  the  deeper  celts  of  the  head-plate, 
which  heart  the  two  pigment  eye^apote.    The  com* 
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iiiisHiirtft  iM'Kiii  as  ji  siiii^lt'  Miinu',  whiHi  f<»rks  uiiti- 
rinily  til  fnrni  I  hi'  ni'^oiiliaircal  rliii:. 

Tin*  iiiiisi'iihir  s:ii-k  fun-i^tsnf  .m  oiiu»r  riiij^-iimsrli^ 
l:iycr  :iih1  nii  iniitT  htyrr  (•!'  liHiultndinal  lil>n"«. 

Tin*  )ihHMl.vt*s«*rl  sysicin  Im-Iumv:*;  f«»  tin.'  Intr-t  fnr- 
tiialioiis.  Tho  «lor>aI  vrssr)  lia..,  f,n-  ih..  inn^t  part, 
ail  asyiniiK'triral  pusiiiun.  l)i>,uiiMiii;u'  **u  iIh>  ilnrsal 
^•hli'  »»f  lln'  <M'S(ip)i:4:^Mis.  atul  niiihiliL'  aloiii:  thr  li-ft 
>iilr  of  ilu'  aliiniMilaiy  ranal.  tn  «inl  in  tin*  n';:inM  of 
iln»  ilnrsaliy  pla<'t»i|  amis. 

Diiriii;;  llio  lui'iatnorpho.-iN  tin*  nrphriiliai  oruMiis 
uiuicr^iiarapid  (raiisroruiatiuM:  tlif  riiia  ami  i-iliatrd 
luimrls  iiisappi>arin<;,  ami  ilu*  liH.|M'd  puriinns  ln-iiit; 
rfduci'il  to  v«'>irl«»s. 

Ill  «-om.'lii>ioM.  Ilalsi'lick  lii.M-u^S'  s  iln-  pliyluLM'nriic 
n'l.itloii>hip  uf  SipuiuMilu'.  miiius  with  I'hax'oloviina 
ami  ihi'  a?mrli(N.  SIpiiiHMiluii  aurt-rs  with  tin*  aniir- 
liils  in  ihi*  loniiaiion  nf  il;.-  ui-nii-latni-ilai*  ani!  the 
j:asii-ula.  in  \hv  orJLiln  «'f  Ww  iiH'SiMh-nii  fnun  iwo 
liriiuary  nirM»l»las:s.  in  tin-  >plilti!iu' of  ihr  iiirs.»hlas- 
lir  hantN  inio  a  vi^rt-ral  anil  a  paiii'tal  Ji-.if.  in  th»^ 
rIo>iiiv  of  ih«'  ]«!a*;i»jinri«,  ainl  in  tlu-  f»'iiu.itin:i  of 
th«*  oisopha'^u^  ai  iIh-  point  whi.'h  niark'i  Un*  !a-l 
poriion  i»t'  the  I'hi^ii'jHin-  to  close,  hut  diiTfr-  ii;  iiav- 
inc  an  i'nil»r\i>ni«' on\«'l"j'i».  ami  o-]'V4'i.i'I_\  in  :lio  aii- 
MMu'i*  !»!'  any  truv  of  nir;ani»>r!stn. 

Till'  larva  has  *;oim^  ohaiai':rr<  in  i-  'Tiiin'  n  with  i-io 
Trofhi^phor.!.  axMoIi  play>  so  ii?ipM:;..!ii  a  "■..'  iii  tin* 
worms  and  niollu>k-:  I'-.i:  iht-i  .in-  ^!;l■h  .1^  a:--  :;•■!.- 
orallx  pivvorvoii.  i-von  .i!:it  i1:«-  T:i  .  :ii'j'h-'!M  >:  ijr  is 
passfd.  Tho  ]ioint.s  ft  .iu'rroni«!.:  a:i*.  .ui  ivV-Mi^tlr 
'liaiuni  ar  =  -l  •  !;:■■!'!  ■.-:;«■  n:***- 
\:\'  >  •'.:  .*•■  ';  ■  ■•'•  :  ti.'  Ji  'Ints 
I*  •■(  a  j«!i'-iM-al  I  :'.^i:i-'i  \'U.>\. 
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iiiierost  in  tho  exorcises  was  great,  and  Uk  aiL.r 
of  work  tlone  may  l>e  favorably  compared  with  -li 
of  any  pr«*viims  iiiccciiig  of  tlie  associalloL.   A 
tailed  criticism  of  the  individual  paper?  pK*rt/. 
or  of  iho  work  done  in  jireparation  fur  theit,  wvl- 
he  out  of  J  dace  and  impi»s*ibJe.     The  svvoral  lu^jr? 
will  have  full  jn>iice  in  ili<?  columns  of  the  J-'^ni 
(»f  the  assiM-iatinn.     A    review  of    th«?  mrt'.ii'ii*. 
wholi'  may  he  of  interest.  lH»we\or.  xoiretlier  wiii  | 
rotisideration  of  home  of    the  ni«»re  important  itv 
dents  wliirli  may  lx»ar  fruit  tliai  will  affect  the  ^A■ 
m unity  at  larp*. 

The  first  thinij  thai  will  bear  criticism  is  the  ew* 
lU'ius  amount  of  maierial  tbat  was  fdaced  upon  1« 
pi-n'^ramme.  In  the  section  f«ir  the  •  Prictic*  t: 
mi'dicini'.'  tMC,  he>ide<j  the  leadini;  paper  of  iLe  fin: 
afternoon,  there  were  eicrht  others  ri^ady  fiT  presB.- 
I  at  ion  on  the  same  day.  Inasmuch  as  thi?  ^«^^:  r 
did  not  hrdn  until  2.3n  p.m.,  there  was^,  of  ctu>>. 
no  iM»ssihility  of  doing  justice  to  all  this.  work.  Tl* 
j>ossihiliiy  of  inju^ttici.  however,  was  verj'  great,  i:'-: 
only  in  the  shortening  «»f  Ih^•  discussions,  wli:. 
should  hi>  thv  m>st  important  part  of  the  work,  ir: 
which  should  form  the  channel  for  the  ])reseDU::'.<:. 
of  new  or  original  work  by  th(.»>e  taking  pan.  Ui 
al<'  in  iIm*  non-jtrosentation  of  some  of  the  paj^er 
a:  all.  Thi<  hitiHr  point  is  to  be  tleplore.l,  for  ib 
nason  thai  any  one  who  has  once  put  b  tin  self  to  *J? 
tn'ul'.*- ff  preparati"ii.  I'uly  t-i  suffer  dlsappoiDTmrt.'. 
is  iif!  likely  t')  repeal  iIr-  experinierj:  in  the  futur* 
Th::*.  l!ie  s"«ci»-ty  may  hi.-  ilri*rivfil  i.f  the  plea>(2r 
and  pr"li:  :o  h-.-  .ierivtil  from  lis:«^nin^  to  men  »i: 
n;.iy  have  rt-*;i!;>  >'{  importaiice  to  coniniunicate. 

An-iher  thiiii:  tr.a:  «h"uM  l-e  put  a  stop  to  in  tL 
f.:t\:rr.  a:.i!  ti.i*  -viC"  for  all.  is  the  action  of  son 
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fl>e,  lutor6«t«<t  in  »o  w\ts\  &  ijuestion.    Non^ 

know*  fortuntitcly  perhaps,  bow,  or  at  what 
tJie  injury  uiny  <*ome  to  iib  through  the  igno- 
of  some  of  the  ncw*Ik'i1gcd  graduates  of  many 
'  BchonU.  It  jshoultl  be  »alil  ag^dn  and  again, 
oru.  rhat  the  diplomji-givhig  |M>win  of  many  of 
^jcal  9cho<(->U  of  ihU  country  should  be  in  some 
liatcd  according  to  the  thoroughness  of  their 

Dr  A  degree. 

liov('rn«Mit  to  Induce  the  International  medical 
\  to  hold  its  meeting  of  1887  in  thU  country 
R<^t  wllh  the  success  it  deacn'o^.    The  pos- 

HctitM  to  be  derived  from  thiJi  are  very  great 
ir-reachiiig.  The  presence  of  so  many  of  the 
Unit  Ihe  me«licHJ  world  might  be  of  benefit  In 
n^  lomc  of  us  what  we  do  not  know.  The 
ng  lo  near  homo.,  too,  the  results  of  tlie  sclen* 
i>ors  pursued  i»o  much  farther  ahro:ui  than  Uiey 
ih  u»,  might  Bervt*  lo  open  Ihe  ey«s  of  moiv  of 
I'h  men,  and  lead  to  ih«  eslablishmenl  of  the 
ific  laboratoriej^  tJial  we  need  so  much. 
>mmittri'  wa^  apjiointed  to  attempt  to  Induce 
•h%  lo  prtivide  for  the  systematic  investigation 
et'iious  dlseasiis  In  this  counlry,  —  a  forlorn 
truly,  so  long  as  our  legislator*  are  as  they  are; 

tho  Name  time  the  slight  possibility  of  success 
I  not   hituler   the  ntlempt  from   being  mado. 

who  are  interested  in  sdentiflc  investigation 
I  nature,  howcv<*r,  do  not  look  for  the  estab* 
ml  of  arty  governmental  Institution  until  the 
;»^   memlier  of   that  government  ha^  lost  his 

for  a  sure  return  in  dollars  aud  cents  to  an 
mcnL 

lack  of  scientific  work  In  lis  purest  form  was 
ihown  in  the  dlscusi»ion  uix^n  *  tul>ercuIosl8' 
ilook  place  on  the  last  day  of  the  session.  Tliis 
I  Is  Uie  centre  of  sdentiflc  metlical  interest  just 
tnd  has  l»eon  ever  since  the  announcement  by 
L»f  his  discovery  that  its  cause  could  be  found 
icrcM>rgani»m.  The  evidence  brought  forward 
that  time  has  hcen  strongly  in  support  of  the 
nf  his  assertions.  The  gentleman  who  opener) 
truswion  did  tiot  agree  with  Koch's  conclusions 
I  ground  of  personal  observations  ;  the  basis 
BDUclusions  being  reserved,  however^  for  future 
nlion.  By  far  the  larger  number  of  those  par- 
ing in  lite  dlscuMion  Uv^k  sides  with  Koch; 
tit  eminent  an  most  of  them  were,  there  wiis 
|Bn  obvervatlon  made  that  was  based  upon 
mtlt  of  original  personal  investigation.  For 
'ason  thfl  discussion  was  sat i*«f actor}'  only  as 
iig  out  (H^rsonal  ojtinion  as  bas^d  upon  literary, 
ol  upon  laboratory  work.  What  Is  needed  In 
►untry,  above  and  beyond  any  thing  cUe  in  the 
\\  way,  is  a  corps  of   scientiflc  Investigators 

[  to  tl»elr  work,  atid  thoroughly  well  ef|Uipi>ed 
cnunt'Ut  and   training.     Before  this  comes, 
,  must  br  tbr  i^Libllfihment  of  thoroughly 
and  coil  lependent  centres  where 

b*M  -1. 

ing  in   Washrngton   Hhould  teach  the 
r  asking  for  papen  that  arc  not  likely  to 
I  to  the  meeting,  liio  necessity  for  a  tittle 


more  control  orer  the  methods  of  discussloni  and  the 
need  for  a  better  repi'eaentation  of  the  men  especially 
interested  in  scientific  research,  if  there  be  any  who 
have  not  yet  made  their  appearance. 

The  needs  especially  emphasized  are  the  want  of 
a  higher  standard  of  medical  education  throughout 
the  counlry,  and  particularly  the  lack  of  facilities 
for  scientific  research  in  the  newer  branches  of  medi- 
cine. 

From  a  professional  point  of  view,  the  meeting  wa* 
a  Buccessful  one  In  most  respects;  the  papers  that 
were  presented  showed  care  in  preparation,  and,  as  a 
rule,  a  thorough  practical  knowledge  of  the  subject* 
treated.  As  in  all  such  cases,  however,  the  esi»ecial 
benefit  to  be  derived  was  found  in  the  opportunities 
presented  for  i^ersonal  contact  and  conversation  be- 
tween men  separated  by  long  distances  from  one 
another. 

HOW  EGG-COCOONS  ARE  MADE   BY  A 
LYCOS  A, 

At  the  meeting  of  the  Academy  of  natural  sci- 
ences of  Philadelphia.  May  IS,  Rev.  Dr.  H,  C,  Mc- 
Cook  stated,  that,  while  walking  in  tlie  suburbs  of 
Philadelphia  lately,  he  had  found  under  a  atone  a 
femalo  Lycosa,  probably  L.  riparia  Ilenli;,  which  li*^ 
placeil  in  a  jar  partly  filled  with  dry  earth.  For  It^o 
days  the  spider  remained  on  the  surface  of  the  soil, 
nearly  inactive.  The  earth  was  llicn  moistened, 
whereupon  she  immediately  began  to  dig,  continu- 
ing until  she  had  made  a  cavity  about  one  Inch 
in  depth,  The  top  wjis  then  carefully  covered 
over  with  a  tolerably  closely  woven  sheet  of  white 
spinning- work,  so  that  the  spider  was  entirely  shut 
in.  This  cavity  was  fortunately  made  against  the 
glass  Side  of  the  jar,  and  the  moveuieuts  of  the  in- 
mate wer«^  thus  exposed  to  view.  Shortly  after  the 
cave  was  covered,  the  spider  was  seen  working  upon 
a  circular  cushion  of  beautiful  white  silk  abotii  three- 
fourths  of  an  inch  in  diarueier,  which  was  spun  up- 
wani  in  a  nearly  perpendicular  position  against  the 
earthen  wall  of  the  cave.  The  cushion  looked  so 
much  like  the  cocoon  of  tlio  common  tube-weaver, 
Agatena  naevia,  and  the  whole  o|>erat.ion*  of  the  ly- 
cos id  were  so  like  those  of  that  sj^ecie?*  when  cocoon* 
ing,  iliat  it  was  momentarily  s^upposed  that  a  mistake 
in  determination  had  heen  made.  After  the  lapse  of 
half  an  hour,  it  was  found  that  tl»e  spider  had  ovi- 
posited agaitist  tiie  central  part  of  the  cushion,  and 
was  then  engaged  in  enclosing  the  hemispherical  egg- 
mass  with  a  silken  envelope.  The  mode  of  spinning 
was  as  follows:  the  feet  clasped  the  circumference  of 
Uie  cushion,  and  the  body  of  the  animal  was  slowly 
revolved ;  the  abdomen,  now  greatly  reduced  In  size 
h\  \\m'  rYtrusiou  of  the  eggs,  was  lifted  up,  thus 
.1  .rl  Iwjps  of  silk  from  tlie  expanded  sptn- 

ij  h,  when  the  alxlomen  was  dropiM'd  again. 

4  1  :md  left  a  flossy  curl  of  silk  at  the  |>oint 

t.f  lit-     The  abdomen  was  also  swayed  bsck- 

ward  and  forward.  Ihe  filaments  from  the  spinnerets 
following  liie  motion  as  the  spider  turnerl,  and  thus  an 
tven  thJckoeas  of  silk  was  laid  upon  the  eggs*    Tltc 
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sarn'r  U-havior  rnarkfil  the  Sfiinninz  of  the  rushion, 
in  tin:  iiiiilrlif*  of  which  the  i.-z^s  hail  b'-<:n  il*r{f«>siteil. 
Thf  i'leas  r^f  ihr  «,h«iTver  m  lu  the  •■•x*i»oriiii2:  Labit.4 
of  Lyrosa  nere  ver>"  much  ronfii^nl  hy  art  i.ih-erva- 
tion  so  opp'ne*!  to  ihf  iinivt-rsal  exii*Ti»riic#*.  rji-.tn 
reiiirniiig  the  «.tiul>  aft^-r  ih-  laj.v-  cf  an  hour  an.l  a 
half,  hi;  wa-*  oncr  ifi'ir*?  a«<iirt:'!  nf  h»-\ui:  ri::h:  hy  the 
Hi^sht  of  a  rounil  ••ilki-n  hall  ilaui;!!!!!;  frwu:  thf  :i\*vx 
«»f  the  spMers  u1j*1oiii»-ii.  h<-;«l  f.ifl:  hy  a  sh-'ft  ihn'ail 
to  the  fipiniiereis.  The  cii?<hi')ii.  howr\».-r.  ha«l  ilis- 
apiN^ared.  Th'-  iiiy»t«-ry.  as  it  ha<l  set:ni».'<l,  was 
solved:  the  lycosiii.  after  having  placed  lit.T  ';^'i:s  in 
the  centre  of  the  &jlk»^n  cuNhion.  and  coviT»*d  them 
over,  had  K^therfd  up  the  »-di;i:s,  ami  f^n  unite' I  and 
rol It'll  them  as  to  make  tlie  normal  globular  ivu-ooii 
of  her  ^enu.s,  wliir-h  she  at  once  tucked  under  her 
ahdonif'n  in  th''  usual  way.  This  wa*  a  nn-st  inter- 
esting observation.  whi«*h  Dr.  Mc('«iok  hflii-ved  had 
not  U-.fttrc  been  made.  The  manner  of  fabrication  of 
the  c^xrrKiu  of  Lycosa  had  be«:n  heretofore  unknown 
to  him,  and,  by  reason  of  her  subterranean  habit,  the 
opportunity  to  obser\e  it  was  of  rare  occurrence.  lie 
had  often  wotideri;d  how  the  round  e^'g-bali  was  put 
tf»Kether,  and  the  mechanical  in','enuiiy  and  simpli- 
city of  the  method  were  now  ai)parent.  The  iieriod 
consumed  in  the  \\hi»lt>  act  of  coco>>ning  was  less 
than  four  hours:  the  act  of  ovijiosliini;  took  less 
than  half  an  hour.  Shortly  after  the  egir-sac  was 
finished,  the  nioth«>r  eul  her  way  out  of  the  silken 
cover.  She  hail  evidently  thus  ?ecluded  herself  for 
the  purpose  of  sjtinning  her  coroon. 

Dr.  MeCook  also  alluded  to  another  interesting 
fact  in  the  life-history  of  the  Lycosa.  which  had  been 
brought  to  his  attention  by  Mr.  Alan  <tentry.  A 
slab  of  iei.>  having  b«'en  cut  from  the  fn>zen  surface 
of  a  pond  about  eight  or  ten  feet  from  thi»  bank, 
se.veral  spiders  were  observe<l  running  about  in  the 
wat«T.  Thi-y  wrre  pa«ssinL:  underneath  the  surface, 
between  rrrtaiu  water-plants.  It  is  remarkable  to 
tind  tiiese  creatures  thus  living  in  full  health  and 
ariivity,  in  midwinter,  within  the  watiT*  of  a  fro/en 
pond,  and  S(»  far  from  the  bank,  in  which  the  bur- 
rows of  their  congeners  are  conim(»nly  found.  It  has 
bi-en  believed  heretofore,  and  doubileas  it  i-*  gen- 
erally true,  that  thi*  lycosids  winter  in  deep  burrows 
in  the  ground,  sealed  up  tightly  to  maintain  a  higher 
tempt-rature. 

(WLDKItWOOh'S  MIM)  AXI)  lUUlS. 

Thr  ftlntiims  (if  mitui  nud  hrnin.  Hy  IIexhy  Cal- 
i»KK\v<)<)i»,  Lli.D.,  |»n»l'essor  of  moral  philoso- 
phy, Tniversity  of  Kilin))urgh.  Second  edition. 
London,  Mactnillan  A*   ^V>.,  Ib81.      liO  ■+-  i)'27  p. 

l\  is  :i  striking  conuuont  upon  {]w  c()m[)U'lc 
clumiio  of  st:in<l-iK>int  :issuiiu'«l  by  psycholo- 
gists, to  lliid  an  eminent  Scotch  iuctai)liysician 
^i\inj;  up  one-half  of  a  work  upon  the  mind  to 
the  eoM^iileration  of  the  anatomy  :unl  j)hy.si- 
olojXy  of  the  I»rain.  That  iu'  is  in  accord  with 
the   prevailinir  loiu'   of  ihoii^iit,  l>otli   among 


general  rcarlers  and  among  special  studeitf. 
I>roved  l»y  the  fact  that  a  second  edition ri:i 
work  has  been  demandeil. 

Dr.  CalderwfMxI  presents  the  results  of  ««: 
inve-tigalion  in  two  sciences,  —  physiolc^B 
psyeiiology,  both  animal  and  hiimnn:  aui:: 
work  is  in  the  main    successful,  becauw  "i 
aiithtjr  jyissesses  the  power  of  imparti&l  Jui 
ment,  which  enables  him  to  admit  all  tbf  t^. 
dence  before  pronouncing  a  decision,  aihiv^ 
the  i>owfr  of  making  a  clear  statement  of .«: 
scientific    facts    and    philosophical    problts 
Those  who  desire  to  ascertain  the  kind  of  via 
which  is  being  done  in  the  comparatively  kt 
department  of  physiolojrical    psychol(^  t^' 
find  the  book  of  great  service.     The  an'tfr 
'*  has  to  do  with  the  foundation  questioi^fi 
all  mental  philosophy  :  for  current  theories  wt 
cerning  the  origin  and  development  of  life  o 
the  earth,  and  speculation  affecting  the  o?i^ 
and  government  of  the  universe  as  a  who! 
have  more  or  less  l>earing  upon  it  "  (p.  Di. 

In  the  earlier  chapters,  the  author  succce 
in  giving  a  clear  and  interesting  accouDl 
a  dry  and  complex  subject,  - —  the  comparati 
anatomy  of  the  ner\'Ous  system.  He  then  pa 
ceeds  to  the  physiology  of  its  various  i)ar 
devoting  particular  attention  to  the  qnestio:^ 
the  localization  of  functions  in  the  brain.  1 
existence  of  definite  areas  upon  the  surface 
the  brain,  whose  irritation  produces  mot 
of  the  limbs,  or  sensations,  according  to 
area  irritateil,  and  whose  destruction  prodo 
a  loss  of  the  power  of  raotiou  or  sensation 
the  conesix)nding  organs,  is  no  longer  a  ra 
tor  of  (luestion.  Hy  confining  his  attention 
the  rosearehos  of  Ferrior,  and  l»y  omitting 
ecjually  imj^ortant  and  more  recent  concUisi* 
of  Miiiik  of  Berlin,  Dr.  Cahlerwood  has  fai 
to  give  a  complete  review  of  the  physiolc^' 
facts  at  i)resont  known.  Had  he  ascertaii 
the  position  reacrhed  by  pathologists  from 
study  of  cases  of  limiteil  centres  of  disoasi 
the  brain  of  man,  he  would  have  admit teil  m 
freely  tiic  existence  of  localiza})le  areas  in 
human  cerebrum.  In  his  chapter  on  brain- 
orders,  he  omits  to  mention  a  large  clasi 
cases  whi('li  have  a  bearing  on  this  subj< 
viz.,  cases  in  which  a  small  destruction  of  br 
sui^stanco  has  been  accx)nipanied  by  a  los 
one  function,  the  function  alfected  "depenc 
upon  the  situation  of  the  disease.  In  this  < 
nection,  Dr.  C'alderwood  repeats  a  staten 
of  Sir  Charles  Hell,  that  •'  whole  masses 
brain  in  man  may  be  destroyed  without 
immediate  inlluence  upon  mind  ''  (p.  51). 
a  matter  of  fact,  careful  examination  of  I 
cases  will  rarely  fail  to  demonstrate  the  j 
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!  of  mental  syiBptoms,  which  may  be  siiin- 
in/.ecl  as  a  loss  of  self- control  and  consequent 
mgc  of  diameter.     In  spite  of  these  defeets, 
author's  statement  of  the  subject  of  loeali- 
Ition  is  the  best  that  can  be  found  outside  of 
^hy5»iologi(fd  lext-books* 

Id  an  inttMt^sUng  chapter  ui)oii  the  compari- 
sou  of  struclure  and  functions  of  the  bniins  of 
various  nninmls.  the  couchision  is  reached  that 
mental  activity  is  not  proportionate  to  com- 
plexity of  brain-development*  He  says,  **  The 
state  of  the  case  is  this :  the  dog*  with  a  brain 
less  elaborate  in  its  convolutions,  shows  a 
higher  degree  of  intelligence ;  the  horse,  with 
a  more  ample  and  complicated  series  of  fold- 
ings in  the  convolutions,  shows  less  intelli- 
gence. Advance  in  intelligence,  and  advance 
Id  complexity  of  brain-structure,  do  not  keep 
pace  with  each  other**  (p.  14*4).  He  claims, 
on  the  other  hand,  that  "'  large  development 
of  brain,  apart  from  marked  develojjroent  of 
B€nsory  ttjiparatus.  is  prominently  c*onnected 
with  the  functions  of  the  motor  side  of  the 
nen^e  system  *  *  (p.  25B),  These  conclusions 
serve  to  introduce  his  theory  of  animal  intelli- 
Buce,  which  is  the  new  feature  of  this  edition. 
Animal  intelligence,  according  to  Dr.  Calder- 
rood,  is  simply  *  sensori-rnotor  activity.'  It  is 
retlcx  and  automatic  action.  It  is  the  same  in 
kind,  from  the  simple  act  of  the  moUusk  in 
drawing  In  and  expelling  currents  of  water,  up 
to  many  of  the  most  highly  complex  ,and  co- 
ord inatixi  acts  of  man.  The  nerve  sy»tom,  in 
jiU  casca,  may  be  resolved  into  a  typie^it  form, 
eoDsisting  of  two  seta  of  libres  (one  sensory, 
one  motor)  meeting  in  a  central  organ*  whieh 
may  be  a  single  cell  of  Uie  spinal  cord,  or  a 
complex  assemblage  of  boilies  crowned  by  the 
cerebrum.  Motion  starting  at  the  jKTiphcry. 
earned  along  the  sensory  nerve,  is  communi- 
cated to  the  nerve-centre,  there  modified,  and 
the  net*  transmitted  along  the  motor  fibres,  out- 
wat^  Jo  the  muscle,  where  it  produc»es  motion. 
This  is  sensori-motor  activity.  It  is  dismmi- 
native  and  purix)8ivc.  But  from  the 
'Eristics  it  is  a  mist^ike  to  argue  ini 
**  Pnrjiosive  action  nowhere  necessarily  invuh  es 
intelligence'*  (p.  i'u'>).  The  intelligence  of 
animals,  thtis  viewetl,  is  the  antithesis  of  intel- 
ligence in  man,  which  hag  other  characteristics. 
The  degree  of  intelligence  in  animals  depends 
upon  the  degrt'C  of  jierfection  in  their  sensory 
organs.  The  grcjit  inteUigence  of  the  ant  is 
due  to  its  fine  organ  of  touch,  in  the  antennae  ; 
that  of  tlie  chicJc,  to  its  |K>wcr  of  \ision  ;  that 
of  the  dog,  to  itJ5  keen  sense  of  smell,  combined 
with  its  moderately  developed  sense  of  sight, 
He  oondndes,  that,  in  the  whole  range  of 


animal  life,  power  of  discrimination  is  largely 
determined  by  the  range  of  sensibility  belong- 
ing to  external  organs  of  sense.  ^-The  so- 
called  intelligence  of  animals  is  nothing  more 
than  the  purposive  action  of  median ical  appa- 
ratus." Their  memory  is  mechanical,  and 
does  not  im[)ly  true  intt^lligeuce,  as  Muxlcy  has 
lung  taught.  The  degree  of  iutelligence  in 
auhnais  is  due  les«  to  the  development  of  inher- 
ent ]>owers  by  natural  selection  than  to  their 
training  by  man*  ''Tlie  intelligeuce  of  the 
dog  is  a  distinct  product  of  thousands  of  3'earfl 
of  human  training,  .  .  .  Accordingly  the 
intelligence  of  the  dog  is  withdrawn  from 
available  evidence  as  to  natural  evolution  of 
intelligence  in  the  world.  .  .  .  This  is  not 
intended  as  a  denial  of  a  law  of  evolution 
operating  witljin  living  organism,  but  it  mate- 
rially allects  the  structure  of  the  theory  of 
evolution  by  natural  seU^ctiou,  taken  as  a 
whole**  (pp.  2:j0,  2o1).  *^  Evolution  of  or- 
ganism and  of  iutelligence  do  not  so  harmonize 
that  progress  in  the  one  can  be  a  [lure  index 
to  progress  in  the  other''  (p.  2fii).  From 
the  study  of  animal  actions.  Dr.  Calderwood 
concludes  that  no  animal  interprets  its  own 
sensory  experience,  or  develops  its  own  na- 
ture, or  improves  that  of  its  own  species,  by 
reflective  exercise.  '*  All  that  is  eoncerned 
with  higher  intelligence,  whose  natural  Ainction 
it  is  to  seek  the  interpretation  of  sensory  im- 
pressions, and  to  govern  actiWty  on  principles 
of  ctmduet  superior  to  the  impulses  of  sensory 
aiiparatus,  lies  quite  beyond  the  region  uf  in- 
vestigation hitherto  explored.  .  .  .  Mind  does 
not  And  a  place  within  the  area  of  nerve  ap[>a- 
ratus"  (p.  288),  Mind  is  revealed  to  us  by 
consciousness.  **  Consciousness  jisaures  us  of 
the  existenee  of  non-organic  elements  con- 
necteil  with  sensory  ex])erience  :  viz.,  l***  inter- 
pretation of  impressions  made  on  the  sensory 
apparatus  ;  2"',  inference  by  ct>mparison  of  past 
experience  with  present ;  3°,  synthesis  of 
knowledge  by  use  of  forms  and  raaterialt?  be- 
longing to  mind  itself.  .  .  .  These  indicate 
the  i^rescnce  in  human  life  of  an  intelligent 
nature  distinct  ftom  organism,  as  it  is  iliiferent 
from  that  which  we  designate  '  animal  intelli- 
gence'  *'  (p.  :508), 

Tins  view  of  the  subject  deserTes  considera- 
tion, however  much  we  may  differ  from  the 
author.  It  is  evident  that  Dr.  Calderwood 
believes  that  thei-c  is  no  relation  between  brain 
and  mind  as  he  defines  the  latter.  But  being 
unable  to  ignore  the  rescmlilanc©  between  the 
intelligent  action  of  animals  and  of  man*  or 
to  pass  by  the  many  forms  of  interactiou  of 
mind  and  body  as  described  in  a  subsequent 
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chapter,  he  adopts  the  automatic  theory  for 
the  explaDation  of  animal  intelligence,  and 
carries  it  farther  into  the  range  of  human 
action  than  any  psychologist  has  hitherto  ven- 
tured to  do. 

His  theory  of  the  dependence  of  mental  ac- 
tivity upon  the  degree  of  perfection  of  sensory 
organs  in  animals  is  ingenious,  but  his  own 
statement  of  the  typical  form  and  function  of 
the  sensori-motor  system  is  opix)sed  to  it. 
That  system  is  a  double  one,  and  no  amount 
of  development  in  one  half  can  comi>ensate 
for  a  lack  of  development  in  the  other  half. 
However  line  the  structure  of  a  sensory  organ, 
it  is  useless,  unless  a  corresponding  develop- 
ment has  occurred  in  its  governing  centre  and 
executive  motor  apparatus.  An  example  in 
point  is  the  olfactory  apparatus  in  man,  which 
is  a  beautiful  piece  of  mechanism,  without 
a  correspondingly  complex  central  organ,  —  a 
survival  of  a  formerly  valuable  sense,  at  present 
almost  useless.  Nor  can  Dr.  Calderwood's 
conclusion  that  the  complexity  of  brain  struc- 
ture is  proportionate  to  muscular  development 
be  admitted  in  a  causal  connection.  There  is, 
doubtless,  a  parallelism.  lUit  the  one  settled 
fact  of  brain  physiology  is,  that,  through  the 
entire  range  of  vertebrate  animals,  but  two 
convolutions  of  the  brain  are  the  seat  of  motor 
functions.  The  other  convolutions  have  noth- 
ing to  do  with  governing  muscular  action ; 
and  it  is  inconceival)le  that  they  have  devel- 
oped simi)ly  to  keep  pace  with  tlie  two  motor 
convolutions  which  form  but  a  small  fraction 
of  the  entire  brain.  From  a  comparison  of 
the  habits  of  the  dog  and  the  horse,  and  of  the 
dog  and  the  ape.  Dr.  C-alderwood  concludes 
that  tile  dog  is  a  more  intelligent  animal  than 
the  others.  He  finds  tiie  dog's  brain  a  com- 
paratively 8imi)le  structure,  and  then  states 
his  wide  generalization  tiiat  complexity  of 
structure  has  no  relation  to  intelligence.  Hut 
a  few  pages  farther  on  he  takes  care  to  show 
that  the  (log's  intelligence  is  due  to  a  thousand 
years  of  man's  training.  Is  it  not  possible 
that  the  horse  and  ape,  under  the  same  con- 
ditions, might  have  made  even  a  greater  prog- 
ress than  the  dog  has  made?  And  as  long 
as  this  possibility  remains,  does  it  not  invali- 
<late  the  generalization? 

It  is  impossible,  in  a  limited  space,  to  follow 
the  author  in  all  his  arguments.  It  is  only 
necessar}'  to  call  the  attention  of  readers  to 
the  fact  that  Dr.  Calderwood's  explanations  of 
the  facts  he  so  clearly  states,  are  not  the  only 
ones  to  be  considered.  The  chief  defect  in  the 
entire  discussion  of  animal  intelligence  is  tiie 
lack  of  discrimination  between  various  (trades 


of  reflex  action.     There  are  lower  and  higher 
reflexes,  simple  and  complex  reflexes,  accord- 
ing as  the  reflex  centre  excited  lies  farther  from 
or  nearer  to  the  cortex  of  the  brain.     Kach 
higher  reflex  centre  not  onl}'  possesses  a  power 
of  its  own,  but  also  exerts  an  inhibitory  action 
upon  those  below  it.    It  is  this  inhibitor3'  action 
which  makes  reflex  action  purposive.     A  com- 
plex reflex  centre  receives  numerous  sensory 
impulses,  compares  them,  and  selects  the  proper 
response.     If   we  admit  that  the  cortex  can 
act  automatically,  we  must  admit,  that,  in  such 
automatic  action   there,  the    centres    receive, 
group,  distinguish,  and  co-ordinate  many  vari- 
ous impulses  arriving  in  them   from  diflTerent 
organs  at  once,  and  resiK)nd  by  sending  out 
a  complex   and  co-ordinated  impulse  to    the 
muscles.     An  example  is  the  balancing  of  the 
somnambulist  as  he  walks  a  narrow    bridge. 
This  is  very  different  from  the  simpler  reflex 
which  draws  back  a  finger   from   the    flame. 
But  when  tiiis  complex  reflex  is  analyzed,  it  is 
found  to  contain  many  of  the  elements  which 
Dr.  Calderwood  would  limit  to  conscious  intel- 
ligence of  man.     In  the  anecdotes   given  on 
pp.    236   and   243  we  have   examples    of    a 
'  sensori-motor  acti\ity,'  which  was  certainly 
the  result  of  the  animal's  interpreting  its  own 
former    sensory    experience,   and   compariDg 
past  with  present  acts  with  a  view  to  the  reg- 
ulation of  conduct.     In  a  word,  we   have    in 
these  animals*  actions  a  proof  of  conscious- 
ness and   intelligence   in   the  strict    sense   in 
which  the  author  appHes  these  terms.     '  Mind  ' 
must  be  given  a  place  within  the  area  of  nerve 
apparatus.     It  may  be  admitted  that  we  have 
no  proof  of  the  existence  of  consciousness  in 
others ;  but,  if  we  argue   consciousness  from 
action,  we  must  include  the  actions  of  animals 
as  well  as  of  our  friends.     We  are  reduced  to 
one  of  two  alternatives :  either  much  that  Dr. 
Calderwood  advances  as  evidence  of  mind  in 
man   is   really  evidence   of  a   more    complex 
sensori-moU^r   activity,   or  much  that  he  ex- 
plains away  in  animals    is   true   intelligence. 
There   is    such  a  continuity  of  development, 
both  in  organism  and  in  intelligence,  that  am' 
attempt  to  draw  a  boundary-line  between  sen- 
sori-motor  activity  and   intelligence  at   once 
raises  objections  on  botli  sides,  —  a  conclusive 
proof  that  we  are  not  yet  able  to  draw  the 
boundar}'. 

We  do  not  care  to  follow  the  author  through 
the  more  psychological  part  of  his  work,  as 
his  explanations  lose  much  of  their  force  in 
view  of  these  objections.  It  is  graduall3' 
becoming  evident  that  a  rich  field  for  cultiva- 
tion in  psychology  lies  within  the  domain  of 
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paihology ;  that  the  study  of  diseases  of  the 
bruin  throws  much  light  upon  normal  mental 
processes.  In  a  future  eiHtion  we  hope  to  find 
a  more  thorough  investigation  of  the  faela  of 
palhokigy.  Dr.  Calderwood  has  made  a  dis- 
tinct advance  from  ihe  old  position,  which 
limited  the  study  of  psychology  to  the  facts 
presented  by  self-consciousness.  In  this  diree* 
tion  there  is  room  for  farther  advance.  Tlie 
candor  of  the  author,  his  critical  acumen,  and 
hii*  freedom  from  irritation  in  stating  or  ex- 
amining opix>mng  views,  fit  him  for  the  work 
he  is  doing  in  an  eminent  degree.  His  style 
is  (inished  ami  attraelive.  The  book,  with  its 
numerous  illustrations,  is  pleasant  reading, 
and  will  donblless  reach  a  third  edition.  It 
will  be  of  interest  and  of  service  Uj  those 
who,  from  lack  of  familiarity  with  tierraan, 
are  unable  to  read  the  superior  work  of  Wundt, 
Gmndzuge  fier  phymologischen-psychologit. 


THE    GOVERNMENT  AGRICULTURAL 
REPORT, 

Report  of  the  commissioner  of  ayrietilturt  far  the  year 
t88S,  Washiiis^u»  Oavemment  printing-office  % 
i»*4a,    urn  p..  11  pb    8«^. 

The  present  volume  is  tlie  twenty ^thinl,  we 
believe t  of  a  series  eminently  well  qualified  to 
excite  the  euriosity  of  a  scientific  inquirer.  It 
must,  in  truth,  I>e  admitted  that  the  volumes  of 
this  series  are  less  peculiar,  on  the  whole,  than 
their  immediate  predecessors,  the  so-called 
agricuUfiral  jx>rtion  of  the  old  paten t-oillce  re- 
j)orts  ;  but  the  new  dispensation  has  been  odd 
enough,  and  it  will  doubtless  be  freely  com- 
mented U[ion  by  future  historians  on  this  ac- 
count. Taking  the  volumes  one  with  another, 
the  investigator  will  find  in  them  a  considerable 
nUMB  of  '  statistics'  at  which  he  may  well  look 
askance ;  divers  re|>ort8  *  of  divisions'  or  of 
s[>ecialiMt«t  of  every  conceivable  grade  of  me- 

.diocrtty*  illumined  4it  rare  inter\*alsby  glints  of 
Bttse  or  strength  :  while  occasionally  he  will 

-iDome  across  papers  of  real  excellence.  In  ad- 
dition to  the  otticial  lucubrations,  there  has 
generally  been  published  a  considerable  bulk 
of  twaddle,  pure  and  simple,  obtained  *  by 
favor  of  representative  farmers,*  and  pub- 
lished, evidently,  for  the  purpose  of  pleasing 
the  writers.  Snch  men  are,  in  truth,  repre- 
tentative  specimens  of  the  class  which  finds 

iCOmfort  and  satisfaction  on  seeing  ltd  name  in 
print.  People  of  this  sort  have  alwa\'8  hung 
like  an  incubus  on  the  agricultural  uewsjiapers 
of  the  country,  in  spite  of  all  the  asphyxiative 
devices  known  to  editors ;  but  it  la  specially 


offensive  to  behold  them  emblazoned  on  the  very 
escutcheon  of  the  greatest  nation  on  earth,  — 
on  the  facet,  namely.  presentt»d  by  one  of  the 
mojtt  con&picuous  of  the  governmental  estab- 
lishments. It  is  but  mild  reproof  to  say  that 
Uie  department  of  agriculture  has,  fmni  the 
beginning,  kept  wi^ll  behind  and  below  the 
standards  of  science  and  knowledge  actuallj- 
existent  in  the  country.  With  regard  to  the 
matter  of  statistics,  it  is  gratifying  as  w^eli  as 
in  some  sort  amusing,  to  be  assured  otllcially 
that  they  are  now  valuable.  The  commissioner 
says  (p.  'J),  **  The  division  of  statistics  has 
never  done  better  work  than  in  the  past  year. 
It  has  advanced  its  standing  for  accuracy  and 
breadth  iji  this  and  in  foreign  countries.  lU 
aim  is  in  direct  contrast  with  the  prmalent 
Iiaste  and  auperficiaUty  of  the  day,  towards 
comphteness  and  ftdness  of  statement,  a  true 
parallelism  in  comparison^  and  legitimacy  in 
deduction^*'  —a  sentiment  so  elevated  that  we 
nre  constrained  to  print  it  in  italics. 

8o  long  jis  men  are  men,  there  will  doubt- 
less l>e  found  two  opposing  camps  to  debate 
the  question  of  the  barren  fig-tree.  There 
will  be  those  to  cry,  *  How  long,  O  Lord,  how 
long?^  and  to  pray  for  means  of  radical  de- 
struction ;  while  others  of  sanguine  mood,  to- 
gether with  all  those  who  find  comfort  and 
shelter  in  the  shadow  which  the  tree  easts,  will 
insist  on  the  continuance  of  processes  of  ma- 
nuring, watering,  grafting,  caprificating.  tin- 
kering, and  cosseting,  even  to  the  end  of  time. 
Thanks  to  such  fostering  ciire,  the  defuirtment 
of  agriculture  continues  to  live  ita  life  ;  and  it 
is  i>ut  fair  to  say,  that,  for  the  year  now  in  ques- 
tion, some  of  its  twigs  or  branches  do  give  evi- 
dence of  a  certain  vigor  and  comeliness.  The 
rei>orts  of  the  entomologists  in  piarticular,  and 
of  the  veterinarians,  are  noteworthy  and  praise- 
worthy, l*rofessor  Hiley's  report  shows,  as 
usual,  the  hand  of  a  master  in  all  its  parts. 
Some  of  the  experimental  work  relating  to  the 
destruction  of  insects  will  be  found  interesting 
by  not  a  few  general  readers,  more  especially 
the  results  of  trials  of  emulsions  of  petroleum 
used  as  insecticides.  The  discovery  that  pe- 
troleum can  be  applied  in  this  way  is  manifestly 
one  of  very  great  practical  imix>rtance  for 
farmers,  gardeners,  and  vine -dressers.  Pro- 
fessor Packard's  report  on  the  caust^s  of  de- 
struction of  evergreen  forestj*  in  northern  New 
England  and  New  York  is  fbtl  of  inf*Teftt  and 
instruction.     It  is  an  excellent  of  the 

manner   in    which  technical  -^  ie|K>rta 

should  be  written. 

Dr.  Salmon's  rei)ort  on  the  work  and  plaits 
of  the  veterinarians  is  indicattve  of  ftdenlifl«* 
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enlighteniiuMit  ami  of  high  amhition.  The 
lone,  withftl,  of  a  good  part  of  his  loport.  is 
excellent.  To  follow  in  the  footsteps  of  Pas- 
teur and  Koch  in  the  study  of  contagious 
diseases,  to  ix>pularize  the  results  of  tiiese  in- 
vestigators, and  to  surpass  their  results  when 
possible ,  are  certainl}'  aims  worthy  the  aspi- 
ration of  any  man.  But  the  sympathizing 
reader  cannot  avoid  the  thought,  that,  while 
anticipation  must  necessarily  come  hefore  ful- 
filment, past  history  most  distinctly  teaches 
that  high  hopes  of  future  deeds  and  glory  are 
wholly  out  of  place  in  the  otllces  and  labora- 
tories of  the  American  agricultural  depart- 
ment. The  methods  of  Pasteur  not  only 
require  intelligence,  exi)erience,  scrupulosity, 
and  the  peculiar  knack  orgoo<l  judgment  which 
constitutes  the  so-called  gift  for  experimen- 
tation, hut  the  experimenter  must  needs  have 
comjwsure  of  mind,  and  a  sense  of  continuity ; 
i.e.,  a  reasonable  certainty  of  furtherance  and 
support  from  year  to  year,  such  as  a  connec- 
tion with  the  department  of  agriculture  is  little 
calculated  to  give.  One  of  the  chief  objects 
of  Dr.  Salmon  is  said  to  be  to  discover  the 
best  means  of  introducing  and  diffusing  the 
European  methods  of  inoculation  for  render- 
ing fowl,  cattle,  sheep,  and  hogs,  insusceptible 
to  various  contagious  diseases.  To  an  ordinary 
citizen  it  would  have  seemed  manifest  tluit  the 
veterinary  profession  throughout  the  country 
must  ixi  a  fitting  vehicle,  both  for  the  convey- 
ance of  llie  necessary  viruses,  and  tlie  applica- 
tion of  llieni.  It  would  seem,  too,  as  if  the 
nuMubers  of  the  veterinary  profession,  if  any- 
bo<ly,  would  be  keenly  alive  to  the  duty  of  pro- 
curing the  needful  *  attenuated  virus,'  even  if 
the  object  had  to  l»e  studied  in  Kuropean  labo- 
ratories. Where  such  enormous  money  inter- 
ests are  at  issue,  and  open,  for  that  matter,  for 
the  remuneration  of  competent  praetitioiHTS,  it 
seems  well-nigh  incredible  that  tlu?  profession 
should  idly  await  the  action  of  a  gj)verninent 
ollicial  before  advancing  upon  the  eommon 
enemy  with  all  the  appliances  of  modern  war- 
fare. It  is  plain  enough  that  the  protection  of 
domestic  animals  from  contagious  <Hseases  is  a 
subject  which  must  necessarily  become  very 
prominent  in  this  country  in  tlie  near  future  ; 
and  time  alone  can  tell  how  the  doings  of  the 
unattacli(?d  veterinary  doctors  will  compare 
with  those  of  their  brethren  in  govern inent 
employ.  But  assuredly  there  must  bi»  some 
misconception  lurking  in  the  minds  of  the  de- 
partment ollicials,  if  they  really  suppose  that 
the  veterinary  profession  is  necessarily  incom- 
petent to  deal  with  a  problem  becausi*,  forsooth, 
the  known  methods  of  solving  it  hapi)en  to  be 


delicate  and  expensive.  We  would  have  ar- 
gued, rather,  that  it  would  be  distinctly  dis- 
creditable  to  the  profession  in  this  country, 
unless  it  should  be  found  foremost  in  applying 
known  remedies  of  approved  elttcacy. 


THE  PANTHER-CREEK  COAL-BASIN. 

Second  geological  survey  of  Pennsylvania^  A.  A. 
First  report  of  progress  in  the  anihracUe  coal  re- 
gion. The  geology  of  the  Panther- Creek  f/aiin,  or 
eastern  end  of  the  southern  field.  By  Charles  A 
AsnnuKNRR.  Harrisburg,  Survey,  1883.  47+ 
407  p.,  7  pi.     8°. 

TiiEUE  is  evidently  some  divergence  of  opin- 
ion as  to  what  is  the  proper  scope  of,  and 
what  the  best  method  of  conducting,  a  geologi- 
cal survey.  All,  undoubtedly,  would  admit, 
to  the  public  at  least,  that  its  primary  object 
is  the  development  of  the  mineral  resources  of 
the  region  under  survey'.  As  to  whether,  for 
the  accomplishment  of  Uiis  purpose,  it  is  better 
to  devote  the  main  part  of  the  work  to  those 
general  questions  which  form  the  basis  of  all 
geological  investigation,  making  the  practical 
application  of  geology  to  economic  ends  a  sec- 
onilary  matter,  or  whether,  on  the  other  hand, 
it  is  better  to  lay  more  stress  upon  the  practi- 
cal solution  of  the  problems  of  most  pressing 
economic  imix>rtance,  and  let  the  facts  which 
bear  ui)on  the  general  questions  slowly-  accu- 
mulate, to  be  treated  systematically  later  on, 
there  is,  however,  less  unanimit}'. 

The  second  geological  survey  of  Pennsylva- 
nia has  apparently  followed  the  latter  system  : 
and  .Mr.  Ashburner's  work  in  the  anthracite 
regions  is  among  the  best  specimens  of  tliis  kind 
of  work.     In  his  prefatory  letter  he  says,  — 

*'  My  i>riiicii»al  object  has  bouii  to  make  llie  resiihs 
of  the  survey  practically  useful  to  those  ilirectly  inter- 
('Ste«l  h\  the  exploration  and  exploitation  of  tlie  an- 
thracite tit'Ms:  ami  therefore  the  work  In  tlie  field 
lias  beeii  prosecuted  under  the  constant  review  of 
th<»se  connected  with  or  engaged  in  the  mining  of 
coal. 

*'  The  i>olicy  of  pushing  tin*  i>urely  geological  and 
ininiiii::  work  "of  the  survey  at  the  outset,  in  order 
that  praeiieal  men  niijiht  see  some  results,  and  bo 
able  to  judLce  their  utility,  not  only  to  theiiisolves, 
but  to  all  havin;^  interest  in  the  anthracite  region, 
has  j)ritved  a  wise  one.  The  publication  (in  adv^ioce 
of  the  report )  of  \:\  atlas  sheets,  acconipanyinsj  this  re- 
port, lias  already  se<*ure(l  to  the  surr^'y  the  support  of 
f'very  one  in  tin*  region,  from  the  miner  en^ra'ied  in 
cutting  coal  in  the 'mines,  to  the  presidents  of  coal 
iransportatittn  eompanies.  all  of  whom  were  unani- 
mous in  urnin.L:  the  ai>propriation  which  was  made  by 
the  legislature  of  lSs;J." 

The  maps  themselves  have  already  been  re- 
ferred to  in  this  journal  (vol.  i,  p.  309),     The 
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present  report  is  practically  a  series  of  explan- 
atory sheets  accompanying  the  mnps,  it  being 
intended*  after  the  survey  of  the  entire  region 
19  completed*  to  publish  two  volumes  summa- 
rizing the  results, — one  on  descriptive,  the 
other  on  systematic  geology* 

Besides  the  explanations  of  atlas  sheets  and 
sections,  which  will  tind  ample  criticism  and 
verification  at  the  hands  of  the  multitude  who 
will  practically  use  them  in  the  lieUU  the  vol- 
ume contains  some  practlait  investigations  into 
the  character  and  composition  of  the  differ- 
ent  coals ;  the  amount  of  coal  already  mined, 
and  that  which  probably  renuiins  in  the  basin, 
not  yet  taken  out ;  together  with  an  elaborate 
description  of  the  metho<.ls  employed  in  pre- 
paring the  various  maps,  and  in  obtaining  those 
results. 

In  no  scientific  work  is  the  personal  equation 
of  the  observer  so  large  as  in  geological  inves- 
tigation ;  and  it  would  be  well  if  all  our  geologi- 
cal workers  felt  as  Mr*  Ashburner  does  when 
he  says,  '''In  the  case  of  a  public  survey,  I 
believe  that  all  the  facts  which  arc  used  in  any 
investigation  should  be  clearly  stated,  so  that, 
ftom  a  personal  examination  of  the  subject  by 
expert,  the  results  can  lie  accepted  with 
fidence,  or  can  be  rejected  with  reason." 

In  estimating  the  amount  of  commercial  coal 
under  a  given  area,  Mr.  Ashburner  first  de- 
velops each  bed  uix>n  a  horizontal  plane,  to 
obtain  the  actual  area  of  the  bed,  and  then 
calculates  the  average  thickness  of  coal,  not 
only  from  measured  sections,  but  from  practi- 
cal results  of  shipment  from  ditfcrcnt  mines  ; 
he  also  wisely  distinguishes  the  regular  from 
the  overturned  dips,  as  the  amount  of  market- 
able coal  obtained  from  beds  in  the  latter  posi- 
tion is  very  much  less  than  the  average. 

In  comparing  the  thus  calculated  amount  of 
coal  originally  contained  in  the  Panther-Creek 
basin  with  the  amount  tliat  has  been  taken  out 
since  the  couimcucement  of  mining,  in  1820,  he 
Huds  that  only  twenty-ge von  per  cent  has  been 
sent  to  market  as  Aiel  \  while  tliirty-two  went 
to  the  <lirt-lmuks  as  refuse,  and  forty -one  \yev 
cetit  was  left  in  the  mines  for  roof-supports, 
etc.  A  [jrnclical  loss  of  seventy-three  per 
c<?ot  of  all  the  t*oal  in  a  given  bed  seems  much 
too  large,  and  suggests  wasteful  methods  of 
mining  and  prepartog.  That  these  have  al- 
ready been  somewhat  improved,  ia  shown  by 
the  same  tlgures  for  the  years  1881  and  1882, 
when  the  percentages  are  respectively  forty- 
six,  twenty- four,  and  thirty,  or  a  loss  of  only 
fifty-four  per  cent. 

'hie  fact  that  the  analysis  of  bony  coal  taken 
from  the  dump  of  one  of  the  collieries  (p.  181) 


gives  a  higher  percentage  of  fixed  carbon,  and 
less  ash,  than  the  analyses  of  coal  sent  to  mar- 
ket from  the  same  colliery,  would  seem  to  sug- 
gest one  way  in  which  present  processes  might 
still  be  improved. 

Mr.  Ashburner  recognizes  the  insufficienc}* 
of  present  methods  of  the  analysis  of  coal  as 
a  means  of  determining  its  relative  value  as  a 
fhei,  and  it  is  to  be  hoped  that  his  future  in- 
vestigations will  result  in  some  practical  im- 
provement in  them.  In  a  paper  in  this  journal 
(No.  58),  he  has  already  pointed  out  to  its 
readers  that  the  previously  received  estimate 
of  the  percentage  of  fixed  carbon  in  anthracite 
is  too  high. 

At  the  close  of  the  chapter  containing  the 
many  vertical  sections  obtained  of  the  coal  se- 
ries, showing  the  respective  coal-beds  in  each, 
Mr*  Ashburner  reumrks.  that  no  attempt  has 
been  made  to  systematize  them,  and  that  he 
believes  that  it  would  be  impossible  to  do  so. 
He  then  proceeds  to  point  out  some  of  the  many 
inconsistencies  in  the  existing  uomeuclature  of 
coal-beds,  l>ut  fails  to  note  the  reason  for  these 
iuconsisteueies.  The}'  arise  from  the  assump- 
tion that  a  given  coal-bed  is  continuous  over 
the  entire  area  of  a  basin ;  whereas  the  fact 
is,  that,  while  a  certain  series  of  rocks  may  be 
regarded  as  coal- bearing  throughout  the  basin, 
individual  coal-beds  are  of  only  limited  con- 
tinuous extent ;  the  coal  having  been  formed 
in  small,  interrupted  areas,  not  in  one  broad, 
con  tern  f>oraneous  sheet  over  tlie  whole  area* 

The  appendix  contains  a  pa[>er  by  Mr.  Ar- 
thur Winslow,  on  the  use  of  stadia  measure- 
ments in  surveying.  Tfiis  very  simple,  and 
by  no  means  new,  substitute  for  chaining,  is, 
Mr,  Ashburner  remarks,  not  generally  useil  by 
surveyors  in  the  region  ;  but  we  doubt,  fiom 
what  we  know  of  the  average  surveyor,  if  Mr. 
Winslow's  use  of  the  calculus  in  its  discussion 
w*ill  add  as  much  to  its  favor  in  their  eyes  as 
the  few  practical  tests  which  follow. 


MINOR   BOOK  NOTICES, 

LogarithmUch'triffonomttrifche  tafeln  mil  fUnf  <f#ci- 
mahttiUn.  Bearbeitet  %'on  Prof.  Dr.  Tn. 
AiJiaKcuT,  Sectioijsehef  im  kbniglischea  preus- 
.sischen  reodutiHchen  institut.  Stereotypaiuigabe. 
Berlin,  1884.     16-^172  p.     8<». 

In  Science,  voU  ii.  p.  174,  the  six-place 
tables  of  Dr.  Albrccht  were  spoken  of  with 
the  praise  which  they  deserve.  They  will  be 
found  su[)erior  to  any  other  six-place  tables. 
It  is  harder  to  make  an  improvement  in  tlve- 
place  tables,  since  we  alreadv  have  many  excel- 
lent tables  of  this  kind.     But  Dr.  Albrec4u 
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lias  nmde  an  improvcmoiit  lien?,  in  llu*  arrange- 
ment of  the  logarithms  of  nuniiicrs  in  single 
entr}'.  The  logarithmic  sines  and  tani^ents 
art*  given  for  every  sr'cond  of  arc  up  to 
;3**  0' o" ;  and  the  type  of  the  main  Irigono- 
niftrie  talih*.  t<»gether  with  its  very  convenient 
tables  «)f  pro|K>rtional  parts,  makes  this  sn[)e- 
rior,  on  the  whole,  to  any  otln*r  similar  une. 
A  material  improvement  has  also  been  inti-o- 
dnccd  in  the  tal»h*  of  adtlition  logarithms. 

The  formnlae  at  the  end  are  convenient,  an<l 
not  snperrtnous.  They  arc  <4cgantly  arranged 
(sec  the  black-faced  type  on  p.  ir>7.  for  i*x- 
ample),  an<l  are  snch  as  are  always  nceiled. 
Th(?  tabU'  of  constants,  as  in  his  six-i»laeo 
tables,  is  very  full  and  ni<»st  jiractical.  A  few- 
electrical  data  might,  perhaps,  have  replaced 
Gauss'  formula  for  the  <late  of  Kaster  with 
advantage.  Tliis  is,  no  doubt,  the  v<*ry  liest 
live-place  table  for  general  use.  and  exactly 
suited  for  use  with  stu<lents. 


Topographicnl  aurvnjirnt.  Xew  York,  D.  Van  Xoa- 
trand,  1864.  (Van  Xostraiul  science  series,  Xo. 
72.)     21U  p.     24°. 

Thk  four  papers  which  have  been  repub- 
lished in  this  book.  u[)on  nietho<ls  in  surveying, 
more  particularly  adapted  to  topogram ihical 
work,  were  first  printed  in  Van  yostrnticTs 
engiw"riiig  mag'izim'.  The  one  by  (icor;j:e  J. 
Spfcht  explains  the  u-e  of  the  sta«lia,  with  a 
telescoiie  iiaving  ad<lilional  horizontal  wirc^^,  so 
that  distances  may  l»e  obininctl  without  meas- 
urement. The  aj)plicatiou  <;f  piiotograpliy  to 
to|K>graphical  surveyinir,  as  developed  by  the 
Kicncli  engineers,  so  tliat  the  adjustuH-nt  of  two 
or  more  views  of  the  same  objrcls  in  a  lan<ls<-ape 
to  their  proj^er  [)ositions  on  a  sheet  will  enable 
these-  objects  to  be  platte<l  with  their  proper 
distances  and  elevations,  is  explained  by  l*rot\ 
A.  S.  Hardy.  Apjjlications  of  the  geometry 
of  i)Ositiou  to  some  problems  in  surveying  are 
given  by  .lolin  B.  McMaster.  —  a  method  of 
solution  which  depends  upon  intersections  of 
lines,  and  d«»es  not  seem  so  convenient,  ex- 
peditious, or  accurate  as  other  mctho«ls  long 
and  well  known.  The  us«-  of  rectangular  co- 
ordinates for  the  location   and  description  of 


])oint8  is  urged  and    illustrated   by  Henn? 
Walling.     All  of  tliese  papers  are  nt<*-«ir 
brief,  but  serve  to  give  soiue  useful  h:no '. 
the  topographer.     A  more   csireful  pnx^f-reti- 
ing  would  save  a  young  surveyor  from  a  \.ri* 
perplexity  in  knowing  what  is  meant  bv  yv> 
statements. 


Dynamic  fUctricih/,  including^  i°,  Some  point*  ir,  tV- 
trie  light  in  t^,  by  Dr.  Joii.v  Hopkinsox  :  i'-,  (>« 
the  measurement  of  electricity  for  commercial  sv- 
pofes,  by  James  X.  Siioolbred  ;  3^,  ELkt^ 
light  arithmetic^  by  R.  E.  Day.  Xew  York.  r« 
XoMrnnd,  1884.     4+167  p.      24^. 

I)ij.  IIoi'KiNsox's  lecture  liefore  the  Ins^tc- 
tion  of  civil  engineers  is  an  excellent  treaimeii: 
of  the  many  analogies  between  the  mecham*^ 
theory  of  electricity  and  the  .science  of  hydrajl- 
ics.  The  student  will  find  in  this  lecture  a  .in- 
scription of  Maxwell's  apparatus  for  iihistraiini 
the  laws  of  induction,  which  has  not  fomi'i  ii: 
way  into  any  other  treatise  on  electricitv.  > 
very  i)ntty  analogy  lK?tween  the  action  of  tb 
hydraulic  ram  and  the  extra  current  of  indue 
tion  is  also  given  by  Dr.  Flopkinson.  It  isal* 
shown  how  alternating  dynamo  machines  can  b 
run  on  the  same  circuit  in  onler  to  assist  ei»c 
other,  —  a  problem  which  has  lieen  consider? 
by  some  unsolvable.  The  equations  which  illu« 
trate  the  theory  of  the  dynamo-electric  engii] 
are  grouped  together,  and  their  practical  us 
is  shown.  The  author  briefly  refers  to  his  in 
provi'ments  in  the  Mison  dynamo,  and  givt 
an  estimate  of  the  cost  of  incandescent  liirii 
ing.  Dr.  II«»i)kiu3on  thinks  that  the  efficieiic 
of  the  carbon-lilament  lamp  will  ho  verv  nuic 
increased.  These  lamps  have  not  been  i 
tin-  market  more  than  three  years,  and  it 
reasonable  to  supiM)se  that  the  coming  Ihn 
years  will  see  great  improvements  in  then 
The  prosp«'ct  that  the  electrical  incandesce] 
light  will  be  the  light  of  the  future  .seems 
very  good  one. 

The  pajHM-  by  Mr.  Shoolbred  gives  an  exce 
lent  account  of  the  various  meters  invented  I 
Kdison.  Sprague.  Ilopkinson,  lioys,  Avrto 
and  Perry,  an«l  <nhers.  Mr.  Day's  treatise  o 
electric-light  arithmetic  is  a  useful  one  fur  tli 
electrical  enirineer. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT    ORQANIZATIONS. 

U.S.  geological  sarrej. 

Division  of  chemistry.  —  Prof.  F.  W.  Clarke  is  exam- 
ining a  coliection  of   waters  fn.im  the  Virginia  hot 


.<prin.cs.  ami  is  also  be-iinning  a  series  of  experiment 
upon  tlie  synthesis  of  silicates  by  the  wet  method 

Dr.  T.  M.  Chaiani  has  completed  a  research  upoE 

a  new  motliod  of  estimation  of  alkalies  in  sUieaCc 
an  airs  OS. 


JUWK  a,  1884.] 


SCIENCE. 


693 


Dr.  F,  A,  Gooch  lM?g*ii  work  In  the  laboratory 
ou  Uje  2(1  of  ApHK  and  since  that  time  liiis  bt'en 
occupit-'il  uimoat  cxcJusively  with  analyses  of  spring- 
depoisiits  Ancl  rocks  collecti^tl  in  the  Yellowstone 
OAtlohJil  i»ark,  lie  han  comi»letod  Analyses  of  wai4*r» 
from  tht*  Gluntt'^B  geyser,  and  tho  Excelsior  spring 
(or  geyser),  both  In  the  park.  And  of  a  biusalt  from 
the  same  region*  mid  a  rhyolite  from  VVashoe,  Nev. 

hr,  Henry  Ernt  also  begAn  work  in  April,  and 

h&s  b4.*en  engaged  in  various  mineral  detertntnatlons 
of  a  qualkallve  chamcier;  notably,  upon  an  alleged 
tin  ore  from  Clay  county,  Ala.«  and  ph^iaphatic  rocks 
and  marls  from  Missiaslppi  and  Alnbanni. 

The  (ollowins;  analyses  have  aho  been  made  at  the 
onHory  at  Washington:  galenite  f rom  near  Wash- 
ington: chlorite  from  Georgetown,  DX*. ;  nephrite 
from  Point  Barr<:)w,  Alaska;  margarite  from  Gaines- 
ville, Oa,,  and  Ire<Jell  county*  N*C. ;  copper  ore  from 
LeeS  ferry^  Arizona;  fulgurite  from  Mount  Thielson 
in  Oregon ;  and  water  from  Bear  Hiver  in  Utah,  The 
latter  was  collected  by  Mr,  L  C.  Russell,  and  proves 
to  be  an  ordinary  river-water;  the  greatest  impurity 
beinK  carbonate  of  lime,  of  which  there  arc  contained 
.1080  of  a  gram  to  the  litre,  the  total  solid  contents 
being  .1845  of  a  gram  to  the  litre.  The  fulgurite  was 
collected  by  Mr.  E,  E,  Hayden.  and  is  being  made  the 
subject  of  special  iFtudy  by  Mr.  J»  S,  Diller.  Some 
of  the  results  of  his  examination  will  he  given  in  a 
future  number. 

In  the  New-Haven  laboratory,  during  March, 
Mesini^   fiftrus  and  Ilallock  continued  their  high- 


temperature  obserration^.  Most  of  the  work  has 
been  done  with  thermo-electric  couples.  The  botl- 
ing-polnt  of  mercury  has  been  redetermined  with 
great  accuracy*  During  April  the  lM>iling-point  of 
«lnc  was  the  subject  of  study.  It  seems  probable, 
from  the  present  outlook,  that  these  high- tempera- 
ture researches  will  be  very  satisfactory  In  tlieir 
results,  and  that  they  will  render  possible  a  wide 
range  of  investiL^ations  hitherto  impracticable  In  the 
domain  of  physical  geology. 

In  the  laboratory  at  Denver,  Mr.  Hillebrand  has 
l>ecn  busy  with  the  chemical  examination  of  rocks 
from  the  Silver-Clifl  district.  He  has  proved  the 
existence,  at  this  locality,  of  several  miiiei^als  not 
hitherto  known  to  occur  in  North  Ameiica.  The 
result*  of  his  examinations  also  point  to  the  exist- 
ence, in  one  of  these  minerals,  of  silver  in  a  very  rare 
form,  if,  indeed,  not  in  a  combination  hitlierto  un- 
known in  the  mineral  kingdom.  In  March,  eleven 
rock  specimens  were  analyzed,  and  a  number  of  in* 
teresUng  minerals  from  Ouray,  CoL  (some  of  them 
probably  new  to  science),  were  examined. 

In  the  laboratory  at  Jsan  Francisco,  Dr.  Melville 
was  busy,  in  March  and  ApriU  with  routine  work 
connected  with  Mr.  Becker's  investigations* 

Paltontoioijy,  —  Prof.  O.  C.  Marsh,  in  April,  had 
two  field-partiet»  at  work  in  Junvssic  beds  in  Wyo- 
ming Territory*  and  one  in  the  Jurassic  in  Colorado. 
Although  the  weather  was  very  unfavorable  during 
a  great  part  of  the  time,  interesting  results  were 
obtained. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


BOflaeets'  dnli^  Phikddphia. 

May  17,  —  The  secreUry  prejenled  for  Mr.  Eilwanl 
Parriih  an  Illustrated  account  of  the  eflfect  of  sea- 
water  on  the  iron  of  Brarelywine  shoal  lighthouse. 
This  lighthouse  was  built  in  1849-50,  near  the  mouth 
of  the  Delaware  Bay,  and  stands  in  about  six  feet  of 
water.  It  was  the  first  scrcw-plle  structure  built  in 
the  V  n\i0i\  8ute8,  and  hivd  Init  few  predecessors  in  the 
world,  Tli<»  house  Is  supported  on  nine  piles  of  ham- 
mered iron*  surronudcfl  by  flfiy-two  piles  of  rolliMl 
Iron,  acting  as  an  Ice-fender.  The  whole  is  strength- 
ened by  systems  of  braces  and  ties.  The  effect  of  the 
water  on  the  iron,  continually  submerged,  has  been 
to  produce  longitudittal  seams  orgroovesi  with  occa- 
sional holes  on  the  surface,  in  some  cases  seriously 
reducing  the  stren^h.  The  most  extensive  corrt»»lon 
fsobservetl  *»n  the  hammered  iron.  Hound  rods  in 
the  air  are  altered  in  section,  approximating  an  irreg- 
ular jiolygon  with  longitudinal  grooves. Prof.  L, 

M.  Haupt  reafi  a  paper  on  rapid  transit,  giving  val- 
tiahle  data  relative  to  the  effects  of  velo^-iiy  of  move- 
ment on  the  ratio  of  increase  of  {>opuIationr  and 
contrasting  the  situation  in  New  York  and  Philadel- 
phia.   In  comparing  the  topography  of  the  two  eltlcs^ 


a  silhouette  of  Manhattan  Island  was  laid  on  a  map 
of  Philadelphia  (same  scale),  showing  that  the  island, 
from  the  Battery  to  150th  Street  (nine  miles  and  a 
half),  only  extended  from  Ijea^ue  Island  to  Erie 
Avenue,  From  this  it  was  inferred,  that,  if  tliere 
was  need  for  elevated  roads  in  New  York,  there  was 
greater  need  for  them  In  Philadelphia,  ''  as  the  neees- 
pity  is  proportional  to  the  extent  of  surface  of  a  city, 
and  the  distance  of  its  residents  from  the  business 
centref."  The  former  commercial  auprem^usy  of 
Philadelphia  was  consideretl,  with  the  reasons  for 
the  rapid  decline  in  the  ratio  of  Increas**  of  popula- 
tion, which  has  dlralnif.hed  from  seventy-nine  per 
cent  in  the  decade  1&40-*V»,  to  Iwenty-flve  per  c*nt 
for  1870-90;  while  Camden's  population  has  increased 
from  fifty-one  per  cent  in  1850-60,  lo  a  hundred  and 
eight  per  cent  in  1870^ho.  In  short,  PldliMlelphla  is 
overflowing  because  her  time-limits  of  travel  are  too 
restricted.  Assuming  the  tirac-llmlt  at  thirty  min- 
utes each  way,  or  one  hour  per  day,  at  the  usual 
velorlitf'sof  travel,  the  limits  of  the  *  Pedestrian  city* 
were  found  to  i>o  a  «*iuare  with  diagonals  of  4  miles» 
and  area  8  square  miles;  *  Hor*<'-car  or  cable  city/ 
were  found  to  be  a  square  with  diagonals  of  0  milca, 
and  area  18  square  miles;  *  Elevated  railroad  city,* 
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woro  fouitil  to  be  a  square  with  diagr^iialsof  12  miles, 
and  ap'a  72  square  mil*f»:  '  t'lulersround  city/  were 
fditiHl  tft  b<'  a  squan*  with  diai^oiials  of  2*)  miles,  and 
area  2(H)  si|U.ir<;  niilt'S.  The  total  area  f>f  Pliilailelphia 
is  I2t)  Hqiian*  inili.-s,  and.  of  the  hiiilt-up  portitin.  13^. 
or  ten  and  a  half  per  cent.  Deductini;  from  the 
square  representing  tlie  '  StrePt-<*ar  city '  tlie  salient 
int.erct;]it<*d  hy  the  Delaware  Iliver,  it  leaves  just  tlie 
same  area,  or  13^  square  miles,  showing  the  «*ity  to 
have  n -ached  the  limit  of  street- car  trawl.  The 
ari;as  b<.'nelit«*d  vary  as  the  squares  of  the  velority  of 
travel:  henre  elevated  roads  wtaild  l)e  worth  tu  the 
city  four  tim*;s  as  much  a.s  surface  lines,  and  under- 
i;ntund  roads  about  eleven  tini«*s  as  much.  Since  ISTifJ 
Pliiladelphia  has  lost,  in  population,  one-half  a  mil- 
lion iieople,  equivalent  to  a  n^venue,  on  the  real  e»- 
tat«;  which  they  would  havr  oeru(>ied  and  improved, 
of  about  two  million  dollars  per  annum.  Th<*  two 
broad  zones  of  the  overeniwded  portion  of  ih«?  city 
were  also  outlined:  and  the  extent  of  the  lu-netit^  to 
!)e  c(mferre<l  by  only  two  linos  of  elevated  n)ads  were 
clearly  shown,  by  diairrams,  to  extend  to  the  entire 
city.  Elevated  roads  occupy  an  intermediate  p(»sition 
in  cost  of  constnH-tion,  rate  of  travel,  and  i^encral 
utility,  between  surfact^  and  underground  structures: 
and  there  can  he  n<»  doubt  that  the  linn*  has  fully  ar- 
rived when  this  city,  for  her  own  sake,  n'quires  them, 
and  should  heartily  co-operate  with  any  parties  so 
))roposing  to  inipn)ve  and  extend  her  n'sources.  The 
following  were  some  of  the  conclusi<»ns  arrived  at: 
1°.  The  city  has  reached  and  already  surpassed  the 
ordinary  limits  «»f  street-car  travel.  2°.  Tlie  ratio  of 
increase  of  jiopulation  is  rapidly  declining,  chietly 
from  lack  of  m«»re  rapid  and  rheaper  means  of  transit. 
:\^.  Tin-  pn'srnt  sl«'am-roads  in  the  city  cannot  sup- 
ply thedrmand,  as  they  have  surface  line  trains,  which 
must  mnv«*  slowly,  and  cannot  In-  run  at  close  inter- 
vals: fnH's  :\vv  too  liii^li,  and  ^'latjons  too  distant.  4^. 
('anid«Mi,  N..I.,  is  rapidly  i^aininvj  population  at  the 
«'XiM;nsr  «»t"  rhiladelphia.  i/-'.  The  annual  lo-^s  to  the 
city  in  n'Vfinu',  fr<»ni  tin-  caus«'.  will  reach  millions  of 
(lollars.  iV-'.  Unless  relit'f  is  aftonie*!,  th<*  city  will  be 
corralhMl  by  time-limits,  and  the  d«'nsity  of  the  popu- 
lation must  ini.-reasr  rapidly  at  tin*  ••xpense  of  health 
and  ninrality.  7*^.  Twi>  lines  of  elevaN'd  railroa<l9 
at  riu;lit  an.u'lrs  to  ea«'h  otIuT,  and  pr<»perly  b)cated, 
would  iMMU'fit  an  area  equal  to  double  that  nf  the 
built-up  portion  «»f  llu?  city.  S^.  T1h»  fears  i>f  (q)j)o- 
in'uts  i»f  eN'vatrd  n»ad>.  of  l<»ssi's  tn  tlu!  city  i>r  the 
Indivitlual  fp»n\  witlulrawal  of  patronai^i-  or  depre- 
ciati<»n  <»f  prop«'riy,  are  shown  by  »»xp«M-irn«'i'  in 
N«;w  V(.rk  t.»  be  ^TnundN'ss.  '.»°.  If  IMiila.irlpliia  de- 
sin-^  tu  retain  i'V»-n  tin-  j)n»>ieni  low  rat«'  of  iniTeasr' 
in  population,  and  bii:h  rate  of  salnbiity,  sin*  must 
promptly  r»'>pond  fMVnrably  t«»  the  rcijui'-t  of  lu'r 
i-iti/»'M'<  to  bi-  p»>ruiitti'(l  t(i  build  rli»vat«Ml  mads.  Hi°. 
The  liiuits  nf  tin-  city  an*  ni»t  such  as  t-'  warrant  any 
<"orpor.iii«>u  in  bnildin;;  an  underground  ro;nl.  wer«' 
It  rei'nniuiiMid«Ml  (»r  alli»wed,  with  any  tair  pr(isj)«M*t  of 

n't  urns   f(jr  many  vrars. Mr,  Williaiu   II.   Kidu- 

way  vo:u\  a  papt-r  upon  the  actii)n  nf  \\at«*r  in  the 
niiMlern  turl)ine.  rlaiiniu!:  that  it  i^:  notbinu  uion>  than 
an  improved  Harker's  mill,  and  that  ther»'  is  no  such 


thing  as  the  water  spurting  through  the  shntes,  ud 
impinging  on  tlie  buckets,  as  is  generally  belierefl. 
the  wheel,  on  the  contrarj',  taking  a  velocity  v#n 
much  gn*ater  than  that  of  the  inflowing  water. — 
Mr.  J.  J.  de  Kinder  presented  an  illustrated  deKtip- 
lion  of  a  method  of  removing  condemned  machinur 
by  dynamite,  as  practised  by  him  in  the  cise  cf 
the  side-levers  of  the  old  Cornish  pumping-eogjaf 
at  Spring  (varden  water-works,  Pliiladelphia,  whid 
weighed  twenty- nine  thousand  pounds  each.  Dril- 
ling, tapping,  and  breaking  each  beam  in  two,  iri*.^ 
half  a  pound  of  dynamite,  and  without  injury  totht 
building  or  other  machinery,  occupied  thirteen  houn. 
Even  had  despatch  been  unnecessary,  it  might  bivt 
taken  two  wi^ks  to  do  this  work  hy  the  ordinarr 
methods. 

Academy  of  natural  sdenoM,  Philadelphia. 

Botanical  section^  May  IS. —  Mr.  Thomas  Meehas 
referred  to  his  theory  that  a  fasciated  branch  is  due, 
not  to  *  over-luxuriance '  of  life,  but  to  a  degradatii^D 
of  vital  power,  as  published  before  the  American  asK^ 
elation  in  1870.  A  number  of  phenomena,  coucedec 
to  result  from  low  vital  conditions,  were  considered  bv 
him  to  be  inseparably  connected  with  fasciation,  ihr 
essential  feature  of  which  is  the  production  of  an  ex 
traordinary  number  of  buds,  with  a  correspondiDj 
suppression  of  the  normal  intemodal  spaces.  ThL 
is  precisely  the  condition  of  a  flowering  branch;  aiiv 
.all  its  attendant  phenomena  find  their  analogue  in: 
fascitated  stem.  Taking  the  test  of  vital  power  as  tb 
ability  to  retain  life  under  equal  circumstances,  w 
find  the  leaves  on  a  fasciated  branch  dying  before  tho« 
on  the  rest  of  the  tree.  In  severe  winters  the  branchc 
in  the  fasciation  wholly  die  in  many  cases,  whil 
those  on  other  portions  of  the  tree  survive.  Pri 
cisely  the  same  circumstances  attend  inflorescc^nc^ 
The  leaves,  in  their  i)rocession  from  a  normal  cond 
tion  ti>  petaN,  lose  this  evidence  of  vitality  in  pr 
portion  to  the  degree  of  transformation.  The  pet 
ilics  before  the  sei)al,  the  sepal  before  the  bract,  ar 
the  br.ict  b»*fore  the  leaves,  in  the  genoral  order  > 
anthesis  in  a  compound  llower;  thoiii;h  there  a 
cases,  where,  secondary  causes  coming  into  pliiy,  tl: 
rule  may  be  n»versed.  In  a  general  way,  howev< 
tlie  soundness  of  the  point  would  not  be  dispute 
Kn»m  all  tlu'Si»  facts  in  analogy,  it  might  be  said  th 
a  fasciated  branch  is  an  imi>erfiM?t  aiui  precocioi 
att«'mpt.  to  enter  on  the  (lowerin«»  or  reproducii^ 
stage. 

Natural  Bcience  association,  Staten  Island. 

Mai/  ](*.  —  Mr.  llollick  read  a  paper  upon  recei 
(lisiMiverics  i»f  Indian  implements  at  Tottenville,  d 
scribing  in  «lctail  the  net-sinkers  and  hammerstone 
Thcsi'  latter,  acconlini:  to  Mr.  Kau,  were  employed; 
hammers,  **  sinrc  they  show  the  most  distinct  trac< 
of  vinb-iit  contart  with  hard  substances."  Tlie  To' 
tenviiU"  lianinuTstoin'S,  with  two  exceptions,  are  m.id 
uf  soft  san(Nt(»iM'.  eviib'utly  with  no  intention  of  usin 
them  upini  .any  haid  sul)>«tance:  and  there  seems  t 
be  nodoubt  that  in  this  locality  they  were  used  h 
crackini;  the  oyst«'rs  among  whose  shells  they  are  ai 


JmcB  6,  1884.] 


SCIENCE. 


695 


pjentifully  found.  Muncy,  Penn.,  where  Mr,  Rau 
found  his  specimens,  is  on  the  b.trik»  of  the  Susque- 
bafiua,  and  no  doubt  ahetl-fish  were  cauj^ht  tind  enten 
there  sub  at  TottenvUle;  but  this  explanation  of  the 
USti  of  the  hammerstoues  doe»  not  seem  to  be  insisted 
upon  by  him.  The  TottenvSlle  specimens  are  ma/de 
of  such  soft  stone  that  one  can  liardly  imugine  any 
other  use  to  which  they  could  be  put.  The  number  of 
liet*sinker»  in  u»c  must  ha%'c  been  immense,  as  «ven 
At  the  prraent  time,  ujKm  \\\o  surface  of  the  ground, 
they  may  be  picked  up  hi  considerable  number.  One 
day*  hi  aliout  half  an  hour,  fourteen  wen*  found. 
Th€  extent  of  these  shell-heaps  can  only  be  computed 

in  acres. Mr.  George  V,  Kunz  of  New  York  prc- 

fleuted  a  stone  head  found  near  Clifton,  Staten  Island, 
alK>ut  two  hundred  feet  east  of  the  railroad  just  above 
l!ie  Fingerboard  Road,  In  a  low  swaroji  filled  with  the 
roots  of  tlie  swami>-oak.  A.  rii»tlivbaiket  worker, 
named  .James  Clark,  came  uiwiu  the  Mone  bead  while 
4AggUiQ  U|»  the  rtjols  of  a  high  huckleberry-bush,  at 
tolMt  ten  years  of  age.  growing  at  the  e<lgc  of  the 
swamp.  The  soil  is  a  compactt  light  creamy  brown, 
BftJidy  clay,  in  which  a  stone  tike  this  could  l>e  buried 
for  an  aire  without  much  dbinteKratlon.  When  ^trik- 
ing  in  his  pick,  at  a  depth  of  from  twelve  to  eighteen 
Inches,  he  turne^l  up  the  head,  his  pick  striking  and 
Indenting  tht*  chin.  The  material  of  which  It  was 
formed  is  a  brown  sandstone,  apparently  more  com- 
pact than  the  common  New-Jersey  sandstone,  and 
composed  almost  entirely  of  grains  of  quartx,  with 
an  oiTaiional  small  jiehble.  The  welj;;ht  of  the  head 
is  ibout  eight  pounds,  its  height  seven  inchej^  and 
it  meaaures  four  inches  through  the  cheeks,  h'w  inches 
from  the  tip  of  the  no*e  through  lo  the  back  of  the 
head,  and  an  incli  and  seven-eighths  across  the  nos- 
trils. The  eyes  arct  an  Inch  and  a  quarter  long,  and 
five-eighths  of  an  inch  wide ;  they  an  raised  in  llie  cen- 
tres, and  have  a  groove  running  around  close  to  the 
Udi.  A  round  hole  a  fifth  of  an  inch  deep  had  been 
drilled  in  the  lower  part  of  the  nose,  in  the  space  be- 
tween the  two  nostrils,  evidently  designed  for  a  nose 
ornament,  and  lx>th  nostrils  were  hollowed  out.  The 
che»ik«,  In  their  lower  part,  are  sunken  in  a  very  curi- 
ous mannert  causing  thr  cheek* lion es  to  stand  up 
very  hlglu  The  forelicml  Is  low,  and  retreats  ai  an 
angle  of  sixty  degrees.  A  trace  of  what  had  been  or 
was  to  he  the  ear  is  |>ert*eplible  on  the  ri»;ht  side.  The 
back  and  upper  parts  of  the  head  are  almost  cntirt^ly 
rough  and  un worked,  as  if  It  ha^l  never  l>et!n  lini»«hed, 
or  wafl  orlglnaHy  a  |*art  of  some  figure.  The  surface 
is  rough  and  )>llghtTy  weathered ;  the  cheeks,  forehead, 
and  chin  having  single  gmins  of  sand  appsoently 
raisefi  above  the  surface,  as  If  by  age  and  exiKi«iure. 
The  dlsrover'T,  in  cleaning  it,  had  #»craped  the  eye« 
and  beneath  the  nose  witli  a  null,  and  his  shovel  had 
formetl  a  groove  in  one  of  the  chctiks,  —  all  of  which 
scratches  or  marks  havi*  a  very  dilTi-rent  apfx^arance 
from  tlie  giniei-ai  surface,  and  are  plainly  recent.  Tiic 
ityle  Is  Mexican^  or  still  more  resembles  Aztec  work. 

m&aisota  tmdimj  of  aatarsi  sdtnosii  XiaoMpolU 
May  $*  —  Mr*  Warren  Upham  dettcn1>ed  three  re- 
markabla  chains  or  series  of  lakes  observed  in  Mar- 


tin county.  Minn.,  during  his  examination  of  thai 
reiflon  ii$  ainistant  on  the  slate  geological  survey. 
These  are  famiUarly  known  as  the  ciist,  central,  and 
west  chains  of  lakes,  The  east  chain  extends  twelve 
mile*  from  north  to  south,  and  include"*  nine  lakes, 
which  vary  from  a  half-mile  to  two  miles  in  length. 
About  five  miles  farther  west,  the  central  chain  of 
lakes,  parallel  with  the  foregoing,  reaches  about 
twenty  miles  in  an  almost  perfectly  stralglit  north  to 
south  course,  including  nineteen  lakes  of  similar  size 
with  those  of  the  east  chain.  The  west  chain  is  some 
thirty- Ave  miles  long,  and  is  made  up  of  about  thirty 
lakes.  Its  course  is  Aoutli-soutli-east,  beginning  at 
Mountain  Lake  in  Cottonwood  county,  and  extending 
lo  TulUe's  Lake  on  the  line  between  Martin  county 
and  Iowa.  The  surface  of  this  region  is  everywhere 
a  prairie  of  unnuxlified  glacial  drift  or  till,  with  no 
coriMiderable  dt^poiiiits  of  gravel  imd  sand.  Its  contour 
is  rnofleralely  undulating,  averaging  twenty-five  to 
forty  feet  above  the  lakes,  the  shores  of  which  rise 
to  this  height  in  steep  banks  or  bluffs.  No  other  lakes 
arranged  in  audi  series  hav«  been  observed,  either 
in  this  state  or  elsewhere.  The  explanation  of  their 
origin  which  seems  most  probable  is,  that  they  mark 
interglaciai  avenues  of  drainage,  occupying  portions 
of  valleys  that  were  excavated  in  the  till,  after  Ice  had 
long  covered  this  region,  and  had  deposited  most  of 
the  drift-sJieet,  but  before  the  last  glacial  c|>oeh, 
which  again  enveloped  this  area  beneath  a  lol»c  of 
the  continental  glacier,  partially  filling  these  valleys, 
and  leaving  along  their  courses  the  i^resent  chains  of 

lakes. Mr,  Upham  al^o  briefly  described  the  belU 

of  knolly  and  iiilly  drift,  which  have  been  traced 
through  Mlnnewsta  by  tlie  geological  stirvey.  Nearly 
all  of  these  belts  are  believed  to  be  terminal  or  mar- 
^nal  moraines,  accumulated  along  the  boundaries  of 
the  ice-sheet  of  tlie  last  glacial  epoch,  a^  moraines 
are  formed  at  the  end  aitd  along  the  sides  of  alpine 
glaciers.  The  outermost  moniinic  belt,  running  In  a 
looped  course  across  Wisconsin,  Minnesota,  Iowa, 
and  Dakota,  marks  the  farthest  limits  of  this  ice; 
and  other  belts  of  sucli  drift  accumulations,  found  at 
various  distances  back  from  this,  mark  stages  where 
the  ice  halted  in  lu  departure.  These  drift  hills  and 
knolls  are  finely  develojM^d  on  the  Coteau  des  Prairiea» 
in  south-western  Minnesota  and  eastern  Dakota,  as 
also  on  the  Coteau  du  Missouri,  farther  west.  They 
suri'iiund  Lake  Mirmetonka,  and  reach  to  the  west 
edge  of  MinncAfKills;  they  are  also  8<*cn  between  this 
city  and  St.  Paul,  and  east  and  north  of  St.  Taul: 
indeed,  tliey  cover  a  conjtiderable  fraction  of  the 
whole  state.  From  Lake  Minnetonka  a  broad  belt  of 
morainlc  drift  itlretches  a  hiuidred  and  twcnly-flve 
miles  north-west  to  the  Leaf  Hills,  where  Dm  most 
ma«slvc  development  of  ililn  fonnation  wilhtn  the 
*«UiN>  Is  found,  Its  highest  elevations  being  from  one 
hundred  to  thrve  hundreil  ^kud  fifty  feet  above  tho 
general  level.  The  outermost  l»ell  of  these  drift-hills 
has  been  named  the  Altamont  moraine.  No  less 
Ihun  ten  other  morainlc  t>elt3  are  distinguishable  In 
Minnesota,  showing  »iucee«sive  stages  in  the  recession 
of  the  ice- sheet.  These  moraines  have  been  named 
from    localities   where  they  are  conspicuously  ex* 
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hibitod,  as  follows,  in  thrirf»nh»r  from  south  to  north: 
the  Gary  ninraini'.  tlm  Anl«*lop«».  Ki«»«tfr.  Klyslan, 
Wa<.'onia,  I)ovn».  Kitjsus  Falls,  Loaf  IlilLs,  ltaS4^a. 
and  Mesahi  nntrainrs.  The  last  of  tliost*  cn»Aos  the 
northern  part  of  t1i<;  state,  fmni  the  hoa4]  wattTS  of 
the  MissiNsijipi  Hiv«*r,  to  (irand  Purta^^c  on  tin*  north 

shore  of  L:iki*  SiijK*rior. Mr.  C  F.  Sidnier  pave 

some  account  of  th(.'  manufactun;  of  tlie  Cliamher- 
lain  illuminatin<;-pas.  made  of  petroleum,  water,  and 
air,  and  called  attention  to  some  of  its  advantages. 


NOTES  AND  NEWS. 


TiiK  following  is  a  complete  list  of  the  pa(>ers 
read  to  the  scientific  sections  of  the  Koyal  society  of 
Canada,  at  its  recent  meetlni;  in  Ottawa,  of  which  an 
account  is  uiven  clsewhen*  in  this  numher: — In  the 
physical  sect  ion:  F.  N.  (iisl»orne.  Electrical  induction 
in  underground  and  aerial  metallic  con<hu*tors:  C. 
Baillar^c,  A  ])articular  «.*as<'  of  the  hydraulic  ram.  or 
water-hammer:  K.  Stcckel,  The  form  I'f  the  con- 
tra<'te<l  liquid  vein,  atTectin;;  tlie  present  theon'  of 
the  science  of  hydraulics:  T.  .Sterry  Hunt,  Tlie  origin 
of  crystalline  rocks;  J.  G.  Macdre^or.  The  tlensity 
and  the  thermal  expansion  of  ai{Ueoiis  solutions  of 
sulphate  <»f  copper;  E.  liaant'l.  IMowpiiie  iv-aciions 
on  pIaster-of-i)aris  tahlcts ;  I)e'icriptii»n  of  apjtaratus 
for  distiui^uishini;  flame-coloring  constituents  when 
occurring  together  in  an  assay;  T.  E.  Ilamel,  Essai 
sur  la  c<m8titution  atomiiiue  de  la  maticre;  N.  F. 
Dupuis,  The  algebraical  development  of  certain 
functions;  E.  J.  diapman.  (.\mtributions  to  our 
knowledge  of  the  iron  ores  of  Ontario:  J.  C.  K.  La- 
flammc,  SoUy  sur  une  fait  meteorolouique  ]>articulier 
h  Quebec.  In  the  geological  and  biological  section: 
A.  R.  C.  .S<'lwyn,  Note  of  olwrvations.  in  iss;;.  on  llie 
Reolo;;y  of  a  part  of  fhi'  north  slion'  of  Lake  Superior; 
Georg*'  Lawson,  Hfvision  of  tlu*  Canadian  IJanuncu- 
lacear:  .].  W,  Dawson,  (i«Mil«»i:y  and  grnlogical  work  in 
the  old  world,  in  their  relation  to  Canada:  T.  S.  Hunt, 
Tin*  Taconic  quesliun  in  geoloi^y;  W.  Saundt-rs.  Note 
on  tlie  (MMMirrence  of  certain  bult«'riru'»j  in  Canada:  E. 
J.  Chapman,  Sonn*  <leposits  ot  titaniferou-i  in»u  ore  in 
tlKM'ounties  of  Ilaliburton  and  Hastings  (Ontario); 
Mimet ism  in  inorganic  nature:  T.  J.  W.  IJurgi-ss  and 
J.  Macoun,  A  monograph  of  Canadian  fi-rns:  L.  W. 
IJailey,  Geoloi^ical  contaj-ls  and  ancirnt  I'ro-sion  in  the 
Province  of  Nrw  IJrunswick:  G.  F.  Matthew,  Illus- 
trations of  tin*  fauna  of  the  St.  John  group  (part  iii., 
Conocoryj»hida«',  Willi  notes  on  the  Parad<jxidar):  G. 
M.  Dawson,  Tin;  glacial  d«*posits  in  tin*  neiglilM)rhood 
of  the  How  and  l>«-lly  Uixcrs:  K.  Hell,  Tli«'  giMilogy 
and  economic  minerals  of  Hudson's  liay  and  northern 
Canada:  J.  (.'.  K.  Lallamm*',  Note  sur  certains  drpftts 
auriferes  <le  la  I>«»aiMM':  Derouverle  de  remeraude 
au  Saguenay;  .1.  F.  Whitcavi's,  A  <Icscrlption  of  a 
supposed  new  anim«»nit<'  from  the  upper  cri*tace<»us 
rocks  of  Fort  St.  ,J<din  on  the  Peace  River;  On  a 
new  decai>od  crustacean  from  the  Pierre  shales  of 
Highwood  River,  N.W.T.:  E.  (iilpin,  Notes  on  the 
manganese  ores  of  Nova  Scotia:  I).  Honeyman,  A 
revision  of  the  geology  of  Antigonish  county,  Nova 


Scotia;  S.  Obalski,  Notes  sur  la  constitution  geokv 
gique  de  T apatite  Canadieniie. 

—  It  is  to  be  hoped  that  there  will  be  no  lacko! 
papers  frcmi  cliemists  on  this  tide  of  the  Atlantic 
before  Section  \i  of  the  Brlliah  association,  and  that 
the  titles  will  be  sent  in  as  early  as  p<)88ible  to  Prof. 
11.  K.  Roscoe,  president  of  Sertiun  IJ,  British  af«o- 
elation,  P.O.  Ihjx  147,  Montreal.  The  subjects  f.i- 
special  discussion,  as  already  announced,  arc,  iMbe 
constitution  of  the  elements;  2°,  Chemical  chiiu^w 
in  relation  to  micro-organisms.  The  first  will  k 
introduceil  by  Professor  Dewar,  probably  on  Fridiy. 
Aug.  21*;  the  second,  by  I*rofe«sor  FranklanU,  i>n 
M<mday,  Sept.  1. 

—  The  land-oflice  maps  of  the  United  Sutes.iud 
of  certain  of  the  states  and  territories,  give  a  fair 
outline  of  our  horizontal  topogrrapby,  with  rouzt 
mountain  shading,  and,  in  addition  to  this,  preser: 
various  details  —  c(»ncerning  public  lands  and  laiiJ- 
offices;  Indian,  military,  naval,  and  lighthouse  reser- 
vations; railroad  and  lai^e  private  grants,  confinued 
and  unconfirmed  — n«>t  to  be  found  in  our  ordiiiarr 
atlases.  The  latest  edition,  issued  under  the  di^e^ 
tion  of  Hon.  N.  (.'.  McFarland.  commissioner,  inclndd 
the  general  map  of  the  country,  six  and  a  half  h\ 
four  feet,  dated  iss:.,  on  a  scale  of  40  miles  to  ar 
inch;  Alabama,  1882,  12  miles  to  an  inch;  Arizoni 
1S83,  15  miles  ;  CoIoRulo,   1881*   15  miles  ;   Dakou 

1882,  IS  miles;  Florida,  1883,  12  miles;  Idaho,  l9$$ 
10  miles;  Indian  Territory,  188:3,  12  miles;  Louisiana 
1870,  14  miles;  Minnesota,  1884,  15  miles;  Mont.ina 

1883,  18  miles;  New  Mexico,   1S82,  16  miles;  Uub 

1884,  ir> miles;  Washington,  1883,  15 miles;  Wyominc 
1883,  15  miles.  These  state  maps  have  the  coasti 
river-lines,  townships,  lettering,  etc.,  in  black;  waiei 
areas  In  blue;  and  reservations  in  red  or  green.  A 
though  we  have  to  lam<Mit  the  lack  of  ade«iua! 
reprcM-ntation  of  the  relief  of  the  land,  the  maf 
cannot  be  a<lversrly  criticised  on  account  of  this  wan' 
for  the  measurement  of  the  vertical  element  of  oi 
topography  has  nevrr  lH»en  undertaken  by  the  lan( 
otiice:  its  work  has  been  simply  to  measure  off  ll 
public  lands  for  sab',  and  to  present  such  maps  • 
tin'  survi'wd  districts  as  shall  serve  to  locate  the  var 
nU'»  t<»wnsliips  an»l  ."^rctions.  In  the  western  mom 
taiiKMis  rri:i<>ii,  the  land-surveys  follow  only  the  lowi 
country,  and  the  adjacent  mountains  are  mere 
roughly  ».k«*tclied;  indeed,  in  some  cases  so  rough! 
as  to  lose  all  of  tln'ir  <haract eristic  form.  Hut,  c 
the  othrr  hand.  M»me  of  the  open  country  is  show 
in  finer,  or  at  least  in  n<"rc,  detail  than  on  any  oth< 
maj»s  yet  published.  Thus  we  find  the  lake  districi 
of  Florida  and  Minnesota  well  illustrated;  and  tl 
nufiiber  of  lakes  ami  ])onds  dotted  over  the  plair 
of  Colorado  gives  a  clew  to  a  peculiar  chapter  in  the) 
physical  hi>tory.  So.  also,  the  branching  and  niear 
dering  of  rivers  in  the  Mississippi  valley  are  draw: 
with  gn'ater  variety  of  form,  and  hence,  we  may  sup 
pose,  with  a  nearer  approach  to  precision,  than  in  ou 
coninioii  atlases. 

The  post-oHice  department  also  has  a  series  o 
post-route  maps,  grouped  in  areas  of  several  state 
together,  and  prei)ared  especially  for  office  use.    Tbi 
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Ifttest  edition  c4>n9laU  of  sisty-otie  flheetA,  dated  1884, 
Willi  marmscripl  corrections  to  ApHJ  1,  puhlislied 
lijf  order  of  postmaster-general  W.  Q.  Gresliauii  uti- 
'"  the  dirt-'ctiou  of  C.  Rc>e««r,  jun.,  topographer, 
fftlce  departnieiit.  They  are  printed  in  bhick 
outline,  on  a  scale  varying  from  aix  to  fifteen  niih^s 
to  an  tiieh.  wilh  stale  and  county  boundaries  tinted 
red,  and  show  alt  cities,  towns,  and  i^illages  having 
|M>$t-ofI]ce«r  with  many  more  besides;  all  po&t-routes, 
whether  by  rail,  boat,  or  stage,  with  the  distance  be- 
tween offices  ;  and  a  conventional  coloring  to  desig- 
nate the  frequency  of  the  roail-service.  Hi  vers  and 
the  larger  iftreams  and  lakes  are  represented,  but 
often  witbont  name;  mountains  are  not  shown,  ex- 
cept on  a  few  of  the  newer  western  sheets*  Apart 
from  their  original  use,  these  maps,  therefore,  serve 
simply  OS  a  baais  for  additional  work,  and  are  best 
adapted  to  studies  of  a  statistical  character. 

—  The  new  Journal  of  astronomy,  Bulktin  antrono- 
miquc,  lately  reviewed  In  .Science,  begins,  in  its  third 
number  (March,  1H84K  an  interesting  series  of  arlieles 
relating  to  tbe  observatories  of  France,  Stcphan, 
director  of  the  oi»»ervatory  at  Marseilles,  gives  a  brief 
description  of  the  astronomical  establishment  at  that 
place,  with  statements  as  to  the  nature  of  the  work 
done  since  he  was  appointed  director,  In  1866.  The 
construction  of  the  obs«M'vatory  was  begiin  in  1S6'^, 
and  lenninated  in  187J^.  The  perHonnet  includes, 
in  addition  to  the  director,  Borelly  and  Coggia, 
adjunct  anronomers;  Herso,  student  in  astronomy; 
and  Lubrano  and  Maitre,  computers.  Eighteen  smalt 
planets  havis  been  discoven^d  (one  by  8topban,  one  by 
Cottenot,  four  l>y  Coggia,  and  twelve  by  Bort^lly),  and 
eleven  roim^ta  (six  by  IJoreliy,  and  five  by  Coggia). 
Magnetic  and  meteorological  observations  form  a  part 
of  the  reguliir  work.  AlM)ut  seven  hundred  nebulae 
have  bc^en  discovered  by  Stephan. 

^The  physicist,  at  well  ;is  the  astronomer,  will  find 
po1nt»  of  int«*rest  In  a  popular  article  on  the  theory  of 
hellostatd,  by  Radau,  in  the  JiuUetin  aMtronomiqut  for 
Marcht  Tlie  papier  is  illustrated  with  engravings  of 
the  sidemNtat  and  heliostat  of  Foucautt,  as  well  as 
the  mod  I  tied  forms  of  Silbertuanu  and  Littrow,  A 
tolerably  full  bibliognphy  of  the  subject  concludes 
tlie  artiole. 

^-^  Small  planet  (236).  discovered  by  Dr.  J.  Pallsa  at 
Vienna,  April  2<i,  has  been  named  'Honoria'  by  the 
discoverer.  It  is  a  faint  object,  being  of  about  the 
!Uth  magnitude. 
The  ofHinlng  of  Uie  new  orcheologieai  musi^um 
connection  wilh  the  KttJiwIDiam  mui«eutn  took  place 
May  0,  The  new  museum  will  be  an  institution  fur 
tbe  study  of  archeology,  and  the  exhibition  of  objects 
of  antii|u)ty.  Ity  lis  o]>cniug,  t'ambrldge  is  the  Orst 
In  the  fiehl  of  univemltioii  in  the  United  Kingdom 
to  provide  the  neceitsary  facilities  fr»r  arcbenlogical 
atudy.  The  classical  section  will  be  second  only  to 
the  famous  institution  ot  Berlin,  whose  collection  of 
antique<i  is  the  (irieit  in  tlio  world.  Cambridge  will 
thus  enjoy  a  uid'iue  (lositton  in  the  United  King- 
dom; for  thougii  Oxford  has  resolved  upon  following 
iho  example  of  its  sister  universltyf  and  establishing 


a  similar  school,  it  must  —  as  the  project  has  only 
recently  been  decided  upon  —  be  some  time  before  it 
can  be  brought  to  maturity.  The  general  direction 
will  be  in  the  hands  of  Dr.  W  aid  stein,  whilst  the 
curatorship  of  the  South-Sea  Island  department  will 
be  undertaken  by  Baron  von  Hiigel,  who,  together 
with  Sir  Arthur  Gordon  and  Mr.  Maudsley,  has  con- 
tributed largely  to  the  magnificent  ooUectiou  of  SouUj- 
Sea  Island  antiquities. 

—  The  Kentucky  phannaceutlcal  association  held 
its  annual  meeting  at  Louisville  on  the  21st,  22d,  and 
2Sd  of  May.  Tbe  jittciidance  was  an  unuftu.illy  large 
one,  and  much  interest  was  shown  in  the  progress 
of  pharmacy  and  the  collateral  sciences.  Various 
jiapers  were  read,  bearing,  liowever,  mostly  on  phar- 
macy proper  ;  but  one  of  more  general  scientific 
interest  wojs  reported.  It  was  a  paper  devoted  to  the 
elaboration  of  a  method  for  the  determination  of 
iron  by  the  decoloration  of  the  ferric  sulphocyanide 
by  Uio  aid  of  a  definite  solution  of  either  meix^uric 
or  stannous  chloride.  Tbe  method  gave,  apparently, 
very  satisfactory  results,  and  has  the  great  advantage 
of  easy  application.  This  paper  was  Ijy  Mr.  J«  A, 
Fiexuer. 

—  The  programme  of  the  Antwerp  exhibition  for 
1885  Is  published.  It  will  be  under  the  |>atronage  of 
the  king  of  the  Belgians,  and  will  be  oi>ened  in  May. 
All  industrial  products  will  be  lncluiled,alt  goods  that 
are  the  subject  of  trade,  all  materials  and  tools  that  in 
any  way  concern  shipping.  The  exhibition  building 
will  be  on  the  site  of  tbe  old  citadel,  near  the  Scheldt 
and  the  new  quays,  on  which  space  will  be  allotted 
for  the  unloading  and  shipping  of  exhibits;  the  south- 
em  railway-station  being  arranged  as  a  gallery  for 
machinery.  There  will  also  be  an  art-exhibition,  a 
special  department  tor  electrlciiyi  and  one  for  gar- 
dening. 

—  The  Belgian  government  has  sent  to  the  German 
fisheries  department  for  two  hundred  and  Ofty  tiiou- 
sand  young  trout,  and  fifty  thousand  young  salmon, 
for  the  Belgian  rivers,  and  intends  to  continue  their 
cultivation.  Arrangenicntw  are  being  made  to  allow 
the  salmon  to  pa^s  through  the  lochs  of  the  River 
Moos. 

—  At  a  recent  meeting  of  the  Electro-chemical  so- 
ciety of  Berlin  there  were  exhibited  specimens  of  a 
vegetable  carbon,  made  conduetive  and  incombusti- 
ble by  being  strongly  liealed,  ♦^Ithcr  in  oacuo  or  in  a 
neutral  atmosphere.  This  artifieial  graphite  does  not 
asaume  the  crystalline  structure  of  the  natlvo  min- 
eral. We  have  long  known  that  gr.^^phlte  could  bv 
ft»rmed  by  tlie  iniluence  of  high  ten»perature,  under 
special  conditions,  It  is  now  shown  by  Dr.  Aron, 
that,  by  the  same  Influence,  soot  can  be  rendered  as 
good  a  conductor  as  graphite. 

—  A  report  on  the  progresa  of  the  devastatiotLs 
caused  by  Phylloxera  in  Hungary  has  been  issued  by 
the  Ministry  of  agriculture  iuid  commerce.  The 
report  state**,  that,  at  the  end  of  1882,  tbcrc  were 
eighty-two  district^i  found  to  liave  l^ecn  Inva/led  by 
Uie  pest,  irrespective  of  the  smitten  districts  In  Croa- 
tia.    In  May,  last  year,  the  examination  of  all  the 
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vinc-jrrowina;  difltricts  of  tlie  immarchy  wa^  rcinimed, 
with  th«»  n'sult,  that,  by  t lie  end  of  t Ik;  Vfar.  twenty- 
nine  new  districts  were  found  to  have  lx?en  invaded. 
Measures  liavc  l)een  iidoptcd  in  conformity  witli  the 
law  of  February,  hist  year,  to  combat  the  evil. 

—  A  recent  number  of  the  Comptm  jvwduM contains 
an  account  of  some  very  remarkable  observations 
of  the  planets  Saturn  and  Uranus,  made  by  Thol- 
lon,  IVrrotln,  and  Loekyer,  at  the  Nice  nbserva- 
tory,  under  an  extraordinarily  favorable  eondition 
of  the  atmosphere.  On  Marcli  10  the  outer  of  the 
three  fillips  of  Saturn  was  seen  to  be  made  up  of 
three  separate  rinps,  of  slightly  greater  breadth  to- 
ward the  ball  of  the  planet;  an<l  all  of  iIu-m*  rings 
apiMiared  at  times  to  be  marked  with  striae,  as  if  there 
were  indetinite  subdivisiuns.  Uranus  was  observ(»d 
under  similar  condition:*  (»n  March  KS,  and  it"*  general 
appearance  is  described  as  similar  to  that  of  Mars; 
that  is,  dark  spots  near  the  central  ptirtions  i>f  the 
disk,  and  on  the  limb  of  the  planet,  at  posit  ion -angle 
:iS<>o,  a  white  spot  resembling  that  seen  at  the  Martial 
polos.  The  observers,  liavini:  taken  care  toi-liminate 
a  j>ossiblo  deccptinn  by  the  [»osition  of  their  instru- 
ment, also  recordcil  a  iliirorcnee  of  tini  i>f  thf  two 
h«Mni>pheres.  —  dark  toward  the  nurlh-west.  and  to- 
ward the  south-east,  bluish  white. 

—  We  learn  from  M.  Veniukoff.  that  a  i;eneral  con- 
venti<»n  or  council  of  the  authorities,  direct imx  geo- 
detic, hydrograidiic,  and  ()ther  surveys  in  llu«>ia,  has 
been  held  fur  the  purpose  of  agreeing  ujx.n  a  uniform 
system  of  conducting  the  tb-iuils  of  such  work,  for 
which  the  government  annually  expends  nearly  a 
million  of  dtdlars.  At  preseut  a  universal  «lisaccord 
prevails  in  nu'thoiN  nf  measurement  and  prtjccilure. 
Messrs.  Struve.  Tillo,  Ka«ldeielY.  l*iistcliiii,  and  «itbi'r.- 
jire  members  <»f  the  board,  ami  lh»'  (ic<».;raphical  so- 
ciety is  represente»l  by  >ev»'ral  of  its  nn'nil)ers. 

—  Th«.'  M'tttfieilun'jt  n  of  the  Vcrciu  tnr  •riikuihle 
at  JIalle,  for  1^S».  coniain^  an  «'Minsivi'  biblioLrraphy 
of  (l»'>rripii\c  litciaturi'  n-iatinLr  to  North  'riiiningia. 
the  Ilartz,  and  the  jiorlion  of  th«'  North  (i-  rinan  low- 
l.iieN  ajjpcrtaining  to  Sa\t»n  Anlialt.  ThiN  liiMmg- 
rapliy  is  tin'  colln-tivc  work  of  nMinl-ir"  of  the 
>oi*icty.  an»l  cov»'rs  a  hiiiHlriji  and  ^i-vri.ty-tlirc«'  oc- 
ia\o  paLiis.  The  s.mmc  inniiln-r  I'oiitain^  an  inti'icsi- 
Iml:  map.  ^Imwinu  the  l"tuii«lari«s  .-f  iln-  iiiidilir  anil 
|.«\\  (i«-rinan  diah-i-in  from  Hcdeiiiinidi-  on  iln-  Wcrra, 
1.1  Sia^-iiirt  i.n  ilic  IJoth-  lli\cr. 

—  Tin-  mui-li  talUrd  nf  liti-rars  niHlrrr.iiJnu'  of  tin- 
A-.i'^ri  i.m  i-i-ow  n  prin«-i-.  'Tlic  A'i^;:-«»-IIiiii::.irian 
ni  'iinr.li\  in  \\'»r«l  and  \i«-\\,'  i^  |>:'ii.'rr«.^ii  — ,  and 
will  .loji' ar  in  a  |»..|iiilar  «i!iti"ii.  Tlii'  tir^t  \<-lMnie 
\\illL:iM-  an  al»iiilu''l  M"  ^^  ol  tli<-  pli>>i«al  iV.it ;i|-,.> 
and  lii-!oii.-al  di'Ml<ipni«-nl  ainl  tir-ani/a:  i<n  --f  ;!)•' 
c.iMnlry.  Tin-  lir*;t  M-riL-n  ^:ivi-  in  a  ><:ir^  nt  i.uin- 
\u-v^  Ihi-  provini.i-^  rt  prr<«'!ii«d  in  ;lic  li'  ^rf,.sritfh:  iln' 
-.■«■. .n«i  r«lat''>:  lo  tlM'  Ilnniiarian  pro\ini"«  -;  ;1;«'  tlrird 
sf.!ion  is  (Mic  vohnnc  on  the  or.-Mp:«d  p!«'\  iun-s; 
tli»-  r<»nchidiim  MTiion  -Swi--  a  \ir\\  i.f  ih,'  auri- 
<-ui:iiral  and  •■•■..nuniical  illations  i.f  the  diflrr«-nt 
l.i'.inrln -  of  tin- tnipiic,  the  d\nast\.  tin'  army,  tin* 
h<>nii-  and   fonii^n  niissii)ii>.  :ind  pi>llt:cal  .siiiiaiion. 


followed  by  an  index  of  collaborators  and  ri«'. 
cnces.  Each  division  of  the  m<»iiarchy  will  tiii-i  ,:i 
history,  language,  literature,  ciistt^ms,  aiitl  uri  sri-- 
rately  n»viewed.  The  editorship  of  the  Au>:TraL 
part  will  be  un<lertaken  by  Herr  Weilen:  th*'  Ihi- 
garian  i»art,  by  the  poet  Moritz  Jokai.  The  r-xpn^s 
will  l»e  paid  by  the  emi»en>r.  Two  subjects  in  iL- 
Austrian  part  will  1m*  undertaken  by  Prince  Rud'..pii. 
and  one  in  the  Hungarian  ])art.  Tlic  work  wiil  .. 
illustrat«*d  with  etchings. 

—  A  plant  named  kapi>e  was  i^hown  at  Ian  j^ar; 
Amsterdam  exhibition.  It  is  indigenous  to  Jar^; 
and,  when  its  fibres  arc  carefiiliy  f>repared,  they  t^ 
semble  wool,  and,  when  curled,  at  a  moderate  cor. 
they  can  1h>  used  for  stuffing  mattresses.  It  caD  also 
be  spun  and  dyed;  but  the  fibrous  appearance  i; 
n*tains  shows  that  a  radical  Improvement  in  ih? 
method  of  treating  it  has  still  to  be  discovered.  .Vii 
who  examined  the  fibre  at  Amsterdam  were  saii>ned 
of  its  contingent  impmvement  as  a  textile  materia). 

—  The  March  general  meeting  of  the  Russiao 
gcogra]dii<'al  society  was  occupied  by  acorn municailoc 
from  l>r.  Dybuwsky  «>n  the  Commander  Islands, 
famous  for  their  seal-hunting.  Special  attention  was 
devoted  to  the  zotdogy.  Dr.  Dybow:»ky  is  thoMvli- 
known  explorer  of  the  fauna  of  Lake  Baikal,  atd 
was  at  St.  Petersburg  on  his  way  to  Lvoff  (Lembtrg;. 
to  occupy  there  a  chair  of  zoology-.  The  April  nie*-!- 
ing  was  occui)ied  by  an  account,  by  the  mining 
engineer  Tvasroff,  on  the  Pamir  expedition  of  l.>>3. 
In  which  he  took  i>art  with  Capt.  I'utiata  and  Ikii- 
derski.  The  more  is  known  about  tliis  expedition, 
the  more  admiration  must  be  felt  for  the  explori:r». 
who  did  so  much  under  such  difhcult  eircunistani'i^ 
Two  more  meetings  are  lo  be  devote<l  lo  this  expedi- 
tion. —  the  May  general  meeting  to  the  ethnography, 
and  oiii*  of  the  sectional  meetings  to  the  physical 
geography,  geology,  etc. 

—  In  (tnr  last  i<8ue  we  were  in  error  in  stating  llut 
the  boanl  of  manaicrrs  of  the  Vab*  ctdlege  observa- 
tory hail  been  aholi>hed.  The  presidfiit  of  the  (:•*]- 
Icixe  has  been  added  to  the  board,  but  hd  di-oide»l 
change  in  the  organization  of  the  observati.»rv  wiil  W 
madi*  till  he  has  bec«.m»'  personally  acquainted  witli 
the  ni'cds  ivf  the  insiiiuiion. 

—  Tin*  scieniitlc  ««M'ii'ty  of  Alais,  the  native  pLii-e 
of  Dumas,  pn»i»oses  to  erect  a  statue  of  the  famous 
ih.  inisi.  an<i  desires  subscriptions  from  all  tho-ic  whe 

I'ejf  r«'>]>ert  for  hls  name, 

—  Vlpli.>n^c  LavalJt-e,  the  most  aecr»niplislieil  den- 
dn>ioui>t  <'f  i»nr  day,  dieil  on  the  lid  of  M:iv,  at 
his  cliat.an  of  S«i:nz.  This  is  a  great  .anil  most 
uiifxpcrird  Idss.  A  Comparatively  youinr  man,  of 
ai»par.nil>  ro'oust  health,  the  inheritor  <jf  .i  fine 
tstati*  n->:  far  from  Paris,  he  had  ilevoted  his  means 
an«I  liis  laU-nts  tit  th«'  l«u-niation  of  an  arhc»rotum 
and  f:n:iri  :iini  at  Si-grc/,  which  had  already  become 
the  l"i-:  pri\ate  colU-ciion  in  tin?  W(»rhl,  and  to  the 
trjtical  study  and  illustration  of  hanly  trees  and 
shrubs,  with  a  /«al  and  ability  which  inspired  the 
hi;:lie>t  hopes, —now.  alasl  frustrated  by  untimely 
death. 
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COMMENT  AND  CRITICISM, 

Rabidly  have  all  the  conditions  for  abouiul- 
iiig  |ibydic4i1  i*e&earch  been  so  admirably  met ; 
rarely  has  one  so  fortunate  m  to  be  in  absolute 
command  of  such  circumstances  been  removed 
in  the  very  [>rime  of  life  :  but  Btill  more  rarely 
has  the  unfinishe^l  work  of  a  scientiHc  man. 
called  away  under  these  relations,  —  only  mak- 
ing the  fate  more  inexorable^  and  the  loss  more 
Had,  —  fallen  into  hands  so  competent  and  ai>- 
prcciative  as  those  of  the  late  Dr.  Henry  Draper, 
Hi*  work  on  astrononncal  si>eetrtjm-photogra- 
phy  lui^,  since  hi?^  himented  dtnilh  in  1882,  been 
reduced  and  discussed  by  Professor  Young  of 
PniKMJtou,  and  l*rofe8«or  Fickering  of  Cani- 
hn<lge,  and  recently  puliHshed  in  the  Proreeil- 
ings  of  the  American  aeademy  of  arts  and 
scieneea.  We  present  in  another  column  a 
notice  of  these  researches,  and  may  recall,  iu 
this  cK)nnectlon,  the  second  issue  of  Scifnce^ 
wheriMU  the  [Xiiuta  of  chief  interest  in  thf  life 
of  Dr,  Draper,  and  the  character,  in  outline,  of 
the  more  imp<»rtttnt  of  las  researches,  were 
ooneisely  dealt  with.  Notwithstanding  his  fond- 
ness for  writing,  the  original  publiiihed  papers 
of  Dr.  Dra|»er  number  only  about  a  score  ;  but 
many  of  them  represent  months,  and  in  some 
caacTg  yeai-8.  of  consecutive  investigation.  Had 
he  l^een  spartni  but  a  few  years  more,  there 
tiau  be  lillle  donl>t  that  the  world  of  science 
would,  as  has  been  said  by  one  who  knew 
him  most  intimately,  have  been  enriched  with 
a  wealth  of  discovery  ahnost  tniparallek*tl. 
Tlic  calamity  of  his  death  ha*  lieen  to  some 
extent  mitigateil  by  the  painstaking  study  of  Ids 
spectrographii*  work  which  Professors  Young 
and  Pickering  have  made  :  Dr,  Draper's  method 
as  an  investigator  l>eing  such  that  \m  death 
has  rendered  it  possible  for  hi»  co-workers  to 
tlerlve  these  reeulta  aubatantiatly  as  Ite  would 
have  done  bimself*    To  all  sciendfie  men  en* 


gaged  in  original  investigation^  however,  his 

sudilen  death  must  constitute  a  potent  reminder 
of  tlie  desirability  of  publication  proceeding 
almost  simultaneouslv  with  research  itself. 


TiiK  imminent  ilanger  of  extinction  which 
threatens  many  of  the  rare  plants  of  the  Swiss 
Alps  has  led  to  the  formation  of  a  society  for 
their  preservatiotj.  On  reading  the  account 
of  this  society,  presented  in  another  column, 
the  question  naturally  arises.  Arc  any  of  our 
rarer  species  likewise  in  danger  of  extermi- 
nation?  With  the  exception  of  the  extensive 
raids  which  arc  annuall}'  made  upon  some  of 
our  native  plants  by  herb -collectors  (and  it 
must  be  tmderstfxxl  that  thisi  Inisiness  has  as- 
sumed ver}*  considerable  proportions,  es|>eeially 
at  the  South),  there  are  no  very  lai^e  drafts 
made  which  imiJeril  the  existence  of  the  less 
c<*raraon  species.  To  be  sure,  in  a  few  locali- 
ties the  may  flower  and  the  climbing  fern 
have  been  extirpated  by  the  greed  of  collecioi*s 
for  the  market ;  but  it  can  hardly  be  said  that 
these  beautiful  species  are  3*et  in  peril.  The 
same  is  true  of  the  medicinal  plants,  ginseng 
and  manclrake.  It  is  fortunate  that  most 
si>ecies  collected  for  medicinal  pur|K>ses  are 
reasonably  prolific,  and  will  doubtless  hold  out 
until  those  now  in  fashion  have  been  discarded 
by  other  as|nnints  for  popular  and  professional 
favor*  

Xor  are  our  rarer  mountain-pbints  in  any 
immediate  peril*  Those  who  have  observed 
the  didleulty  apparently  experienced  by  the  at- 
tendants in  White-Mountain  hotels,  in  work- 
ing up  a  *  boom  *  in  dried  plants,  feel  little 
apprehension  tliat  the  localities  will  beootne 
exhausted.  And  it  should  further  be  notetl, 
that  our  l>otanists  who  collect  for  exchange  «i^ 
generally  very  prudent  in  their  use  of  the  rarer 
species.  There  is,  however,  some  danger  lest 
the  interesting  lociilities  where  species  aie 
found  somewhat  out  of  place,  so  to  speak.  — 
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Hucli,  for  indtance,  as  magnolia  at  Cilouces- 
ter,  and  great  rose-bay  at  Sebago,  —  may  be 
stripped  of  their  treasures.  These  *  late-lin- 
gerers '  |K>88ess  great  interest,  and  they  should 
long  be  carefully  guarded.  But,  so  far  as  our 
rare  plants  in  general  are  concerned,  we  do 
not  3*et  need  any  society  for  their  preserva- 
tion :  we  do,  however,  need  many  local  soci- 
eties for  their  detection,  and  for  critical  study 
of  thoir  habits. 

A  YEAR  ago  five  commissioners  of  state 
water-supply  were  appointed  by  the  Ncw- 
•Jersc}-  legislature  to  select  the  best  practicable 
plans  for  supplying  the  cities  and  towns  of  the 
state  with  pure  and  wholesome  water.  A  reix)rt 
has  recently  been  presented  by  them  to  the  gov- 
ernor, on  the  capabilities  of  the  Passaic-River 
basin  for  the  collection  and  storage  of  water 
for  the  several  centres  of  population  that  must 
now,  or  in  the  near  future,  depend  upon  it ;  and 
a  plan  elaborated  by  Mr.  L.  B.  Ward,  hj'draulic 
engineer,  is  api>onded  for  the  supply  of  Jersey 
City,  Newark,  and  other  neighboring  munici- 
palities. According  to  tliis  plan,  the  waters 
of  the  Pequannock,  a  tributary  of  the  Passaic, 
can  furnish  sixty  million  gallons  daily,  at  an 
expense  of  two  million  dollars.  With  a  further 
cost  of  three  hundred  thousand  dollars,  the 
supply  can  be  increased  to  eighty  million  gal- 
lons, BUllicient  for  all  probable  rcfjuirenients 
for  twenty  years  to  come.  Farther  in  the  future, 
the  Wanacjue  and  Ramapo  watersheds  can 
yield  an  additional  two  hundred  million  gallons 
<laily,  so  as  to  serve  a  i)opulation  of  two  mil- 
lion eight  hundred  thousand  souls.  The  chief 
danger  of  pollution  in  the  Pequannock  valley 
is  of  a  modern  kind  :  it  comes  from  leakage  of 
the  Oil  transit  company's  pipes  that  carry  pe- 
troleum from  the  oil-wells  of  Pennsylvania  to 
Jersey  City  :  but  this  danger  can  be  avertt'd  by 
state  enactment.  Mr.  Ward's  report  contains 
n  well-prepared  contour-line  maj)  of  the  Pe- 
quannock basin,  with  darker  and  darker  tints 
for  every  elevation  of  one  hundred  feet :  this  is 
reproduced  from  a  more  extended  map,  baseii 
on  *  the  valuable  contoured  maps  of  the  New- 
Jersey  geological  survey,*  and  on  special  sur- 


ve3'8  b}'  the  oommission  in  the  mdjacent  pan 
of  New  York.  In  view  of  the  rapid  growth  of 
many  of  our  cities,  and  of  the  increasing  r«- 
ognition  of  the  value  of  a  good  water-sappij, 
this  fore-thoughtful  action  of  the  New-Jener 
legislature  should  be  imitated  in  other  states. 


LETTERS   TO   THE   EDITOR, 

»%  OtrTt9pondtnU  art  requeated,  to  be  09  brUf  a«  pm^. 
The  tcHter^*  name  it  in  allcatee  required  ae  prwi/qfffoodfutiu 

Professor  Tait  on  the  reality  of  f oroe. 

The  ar^ments  by  which  Professor  Tait  aeeln  to 
dispn)ve  the  objective  reality  of  force,  and  to  justiff^ 
his  advocacy  of  the  exclusion  of  the  term  from  aden- 
tific  writing,  occupy  two  and  a  half  pages  at  the  end 
of  a  seventy-four  page  article  on  mechanics,  in  the 
last  edition  of  the  £ncycIopaedia  Britsnnlca.  Th« 
vigor  and  confidence  with  which  they  are  there 
stated,  notwithstanding  the  author's  treatment  of 
forces  as  real  entities  in  the  body  of  the  article,  the 
charHctcr  of  the  publication  in  which  they  appeir, 
and  the  eminence  of  the  Edinhui^h  professor  in 
mathematics  and  physics,  make  them  worthy  of  i 
careful  examination. 

In  the  first  place,  Professor  Tait  infers  that  foite 
can  have  no  such  reality  as  matter  has,  hecaose  it  is 
to  be  reckoned  positive! v  and  negatively, — an  action 
being  opposed  by  a  reaction,  —  while  matter,  ur  mass, 
is  signless,  lliis  suggests  two  comments:  1^.  The 
author  never  questions  the  objective  reality  of  space 
and  time,  of  which  realities  it  is  an  essential  featm«, 
that,  to  every  direction  or  interval  A.-JBf  an  equal 
direction  or  interval  B-A,  of  opposite  sign,  corre- 
sponds; 2^.  The  idea  of  a  negative  mass  is  not  a  setf- 
contradictory  one,  and  was  once  widely  accepted. 
The  oloment  phlogiston  was  given  up,  not  hecaose  of 
any  ab:9urdity  in  ascribing  levity  to  material  sub- 
stance, but  because  a  form  of  matter  with  positive 
mass  (oxygen),  capable  of  explaining  all  the  phe- 
nomena, had  been  actually  separated  and  identified. 

Professor  Tail's  next  criterion  of  objective  reality  is 
quantitative  indestructibility,  —  an  attribute  shared 
by  time,  space,  and  matter,  to  which  he  adds  energy. 
But  the  evid(Mico  of  the  indestructibility  of  energy 
is  not  of  the  same  nature  as  that  of  the  indestructi- 
bility of  matter:  for  the  latter,  in  all  its  forms,  may 
l>e  localized,  and  its  density  or  elasticity  measured: 
while  the  former,  when  stored  up  or  *  potential.*  can- 
not l)e  shown  to  possess  a  single  one  of  the  properties 
of  energ>'  kinetic,  or  any  existence  in  space,  or  any 
objective  character  whatever.     Professor  Tait  virtu- 
ally admits  this  difhculty,  and  awaits  for  its  solution 
the  discovery  of  some  evidence  *  as  yet  unexplained, 
or  rather  unimagined.-    All  strains  and  other  actions 
of  a  clock-weight  on  its  supports  are  obviously  pre- 
cisely the  same  —  or  impalpably  somewhat  stronger— 
with  the  weight  wound  up  an  inch  as  with  it  wound 
up  a  yard ;  and  the  existence  of  a  greater  '  potential 
energy  '  in  the  latter  case  is  not  to  be  found  in  the 
clock,  but  in  the  mind,  which  requires  this  expression 
as  a  form  in  which  to  put  its  conviction  that  a  cer- 
tain greater  amount  of  work  can  be  obtained.     Even 
though  it  be  admitted  that  there  are  no  other  intel- 
ligible terms  in  which  this  conviction  can  be  stated, 
it  is  clear  that  the  indestructibility  of  enemr  is  an 
ideal  and  subjective  truth,  and  cannot,  tberSore,  be 
relied  on  as  evidence  of  a  reality  distinctively  '  objec- 
tive.' 
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A  thtn!  f>olnt  made  by  Pmfeasor  Tait  against  force 
is,  iLjit  lU  numerical  ezpresaion  ia  that  of  two  ratioat 
—  the  *  apace-rBte  of  the  transformation  of  energy,* 
and  the  *  time-rate  of  the  generation  of  momentum/ 
These  reawlta  are  obtained  by  simple  division,  in  an 
equation  which  expreisea  the  fact  that  the  work 
done  by  a  body  in  falling  tlie  distance  h  Is  Just  that 
reauired  to  lift  it  through  h  against  gravity^  The 
fallacy  InvolTed  in  tn>atlng  the  nuioerical  expression 
for  force  a^  force  Itaeif  bos  been  well  exposed  by 
Mr.  W.  R  Bi-owne^  in  a  L'Hticism  of  this  encyclo* 
paedia  article  {f'ML  tuag.,  November*  1883);  and  the 
aABumptton  that  ratios  are  necessarily  non-existent 
IB  even  more  fallacious.  Were  it  trustworthy.  Pro- 
fessor Tail's  equations  would  lead  ([uite  as  conclu- 
sively to  proofs  of  the  non -objectivity  of  space  and 
lime  (the  former  becoming  the  nite  of  work-units» 
til©  latter  of  molion*unitSt  per  unit  of  force),  and  so 
to  a  confirmation  o(  th**  celebrated  German  view 
that  whatever  is  univerBal  and  necessary  in  thought 
belongs  to  the  subject,  as  to  what  be  deduces  from 
them;  or  they  might  even  ifive  mass  in  the  form  of  a 
ratio,  aud  hence  suggest  the  non-objectivity  of  mat- 
ter. 

Not  the  least  of  the  professor*s  objections  against 
force,  it  would  appear,  is  that  it  is  *  senae-suggesled.* 
It  is  a  mere  truism  to  say  that  no  other  suggestor  is 
possible  within  the  domain  of  vcienee.  It  is,  per- 
ItAT  -  !  r.*»  r  worth  while  to  call  atteution  to  the  indu- 
bi!  that  the   real  ground  of   the  obj*^ction 

ai:  riou  at  a  distance/  euiert*ihied  by  many 

phystciatHf  is  exactly  that  such  action  is  not  directly 
suggested  by  sense-impressions:  for  thi«  is  what  they 
Rittft  really  mean  by  calling  it  *  occult ' ;  actions  as  our 
oonadousness  knows  them,  Mid  as  we  can  prfxluce 
^ll^n^  I. -.;,..,  - -nerally  characterized  by  proximity 
ui.  r  from  actual  contact.     Further,  if 

tbt  ,  fuach  In  tills  epithet,  energy  is  quite 

aa  open  to  it  as  any  function  of  energy  can  be  :  Ln 
fact,  our  senses  directly  report  work  in  the  form  of 
nerve-disturbance*  and  nothing  else.  Force  is  no 
more  truly  an  inference  from  nerre-reports  testifying 
of  energy  exertcti,  thnr  -  '^^^**r^r:  in  fact,  the  infer- 
ence of  Uie  Indepenii  nee  of  matter  is  the 
less  direct  and  more  m  lie  of  the  two.  The 
view  advocated  by  Mr,  Browne,  following  Bosco- 
vitch,  that  matter  is  but  *  an  assemblage  of  central 
forces,  which  vary  witli  distance,  and  not  with  time,' 
or  with  direction,  is  one  of  great  simpUcity,  as  well  as 
auit ability  to  onalytie  treatment,  and  one  of  which 
no  disproof  is  possible. 

It  is  not  too  much  to  claim,  therefore,  that,  in  the 
very  difficult  tAsk  of  proving  or  disproving  objective 
reality,  Trufessor  Tail  has  not  here  l)een  successful. 

llKNKY    FAKtiLTItjiJl. 

KorUi-eaatem  and  north-weatem  Indian  im- 
plemoDta. 
I  do  not  see  that  It  necessarily  follows,  because 
'  ch  Impleraeuta  as  I  have  described  as  *  club-heads* 
^  or  arc  in  use  among  the  O  jib  was  as  *  bone- 
akers,*  that  the  Lenni  Lenap^  used  these  ]iebbles 
for  snch  a  purpose,  and  not  in  the  manner  I  have 
snggettefl.  It  would  naturally  be  Inferred  from  Miss 
BamIU' a  remarks,  ihat  the  Dakota  puk~gahm.iJi-^un 
newr  Tarled  in  its  siie  or  shape.  If  so,  tlien  prob- 
ably no  weapons  of  this  pattern  have  occurred  in 
Kew  Jei^t^r:  hut  this  is  not  true  of  any  form  of 
wea(K)Ti  unil  or  household  implemeni,  ever 

made  1'  luia.    They  vary  indcfmiteJy  in  sizi% 

•Ijrt'  ■  ii-^ree  of  finish;  arv^    *'        irany  forms 

in  roeptiblT  one  lata  tb  -  ak»*s  into 

utiives  Into  speiirs,  .i  :mz\]u  Into 


arrow-heofls.  Miss  Babbitt  herself  dif^tiuctly  alotes 
that  the  two  forms  of  *  club-hea*l '  and  *  bone-breaker ' 
are  essentially  the  same.  If  the  specinjcu  I  figured 
(fig.  212}  in  my  *  Ancient  stone  implements  nf  eaj^tern 
North  America'  be  not  a  club-heiid,  it  dt>es  not  fallow 
that  the  more  neiirly  globular  fig.  211  was  not;  and 
I  am  glad  to  be  able  to  state  that  I  have  seen  just 
such  grooved,  globular  stones  moimted  in  wooden  and 
hide  bandies,  that  were,  until  very  recently,  iu  use  by 
Sioux  Indians, 

I  am  very  gliid  that  Miss  Babbitt  has  pointed  out 
the  uso  of  a  large  number  of  these?  oval,  gro<)ved 
pebbles  as  *  bone-breakera : '  it  is  a  most  desirable 
addition  to  our  knowledge  of  the  archeology  of  the 
Atlantic-coast  state^*«;  and  it  is  now  possible  to  gradw 
and  classify  ^bis  simple  pattern  of  stone  implenvuits 
much  more  sati*fact€>rily.  Of  such  found  in  New 
Jersey,  I  would  say,  llien,  that  they  are,  first,  grooved 
hammers,  or  mauls;  second,  club-heads  (Dakota, 
puk-gah-mah-gun);  third,  'bone-breakers;'  fourth, 
net-weiebts* 

I  Bu_  '  '  '-  division  as  based  upon  the  size,  the 
degri '  .  ilie  eviilence  of  use  (as  iu  the  *  bone- 

break-  1.  lastly,  the  conditions  under  which 

many  are  found.  If  the  flat,  discoidal  pebbles  with 
aide-notches  are  net^ weights,  and  of  this  there  can 
scarcely  be  a  doubt,  then  the  smallest  of  the  groove 
pebbles,  which  we  usually  found  associated  with 
them,  were  doubtless  put  to  the  same  use. 

Chahles  C.  Abbott. 

M«.v  IS. 

Atmospheric  "waves  from  Krakatoa. 

Mr,  H.  M.  Paul  is,  doubtless,  perfectly  correct  In 
Insisting  {Science,  ML  531 }  that  the  atmospheric  wavea 
following  the  Krakatoa  explosion  should  not  be  con- 
founded with  the  eL'istJC  waves  producing  sounds: 
in  fact,  these  latter  are  so  brief  that  It  is  verj'  ques- 
tionable whether  they  would  show  themselves  at  all 
on  barometric  traces.  There  would  not  hv  time  enough 
for  the  mercurial  barometric  column  to  respond  to  the 
momentar>*  compressions  and  niref actions:  much  less 
would  they  be  indicated  by  fluctuations  extending 
over  thirty  minutes  or  more.  The  atmospheric  waves 
which  encircled  the  earth,  and  disturbed  the  self- 
n^gistering  barometric  traces  on  the  27th  of  August^ 
1^»^,  must  thcrefure  have  heen  huge  aerial  gravity- 
waves,  due  to  the  enormous  displacement  of  air 
produced  by  the  ejection  of  vast  volumes  of  gaseous 
products  into  the  atmosphere  at  the  time  of  this 
volcanic  explosion :  tliey  were  analogous  to  the  great 
earllKjuake  water-wave^  that  are  sometimes  trans- 
mitted thousands  of  miles  across  oceans. 

The  point  in  this  connection  which  needs  eluci- 
dation is  the  fact,  established  by  the  observations  of 
Gen-  Strachey,  Professor  Forster,  and  others,  that 
the  velocity  of  these  waves  wa*»  i\\<:  tely  the 

same  at  that  of  an  elastic  sound-s\  It  Is 

the  near  ocdncidence  of  these  veltn,.. ..  ,  :.ich  lias 
led  to  the  confounding  of  these  gravity-waves  with 
elastic  sound-waves.  The  approximate  identity  of 
the  velocities  in  these  two  cases  may  t>e  traced  to  the* 
relation  existing  between  tlie  elasticity  or  reslUenco 

of  the  air,  on  \\hich  the  v  '    -'■ '  r- -  ^    i^-      rf%, 

and  the  height  of  a   hoi.  ^n 

which  the  velocity  of  i  ^  l  ._.  ^.  i  ^  ves 
depends. 

IT  is  wf*ll  known  that  the  matbematleal  InveatSga* 
t!  V  ry  and  others,  confirmed  by  the 

t  of  Scott  Busificll.  show,  that,  in 

t'  '       In  which  the  wave-length 

I  mean  depth  of  the  wal^r, 

il  <n  of  the  wave  is  «cn«ibly 
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J   l.A.f   't***  rri»-*ii 'l-r»i!i  "f  rli- w.i>r.     >'•#», 'it 


-    •■-■■■.•  I     ^           ^trii''*j'hvr»:  Willi    .'lUitijilc  aU>v.'  ih<t 
;■'•■■•    "*■    ^'        Ai.    .1...  .-^w....  #.._ I     .     ^..i-  _.i. 


"     \.'.r.'fmii  of   a»Tial  #-lattic  wav*-K,  <]i-(!ur<.Ml  a  niosi 

""  M^^air  m.'**^*''^  it  PM-ial  to  tliat  which  a  hi^avv 
jriv  would  icr|iiir*>  in  fallinj:  v«rtirally  throiiRh  Iialf 
tl  •    heicht    of     «'*    li'>"»«n**»«'J"»'<  ^atii»o^ph«T«'   whose 


IS  ''^™^\^;.;;;'\,i„j.,  of  aerial  wav.-M. 
^  'Pi^.i.  the  hfiu'ht  of  a  hoiii..m!niou«  atniom»lji'p% 
V  fanilanl  coiiailioiis,  Ihmii:;  T/.KH)  nn.injs,  ili« 
vS*^iU  of  souinl  cninpuici  ],y  th.  Newtonian  formula 
veiociiy"!^.  J^,.tr,.^  per  second  at  u- C,  an«l  •_".«.-) 
mw«»s  ner'seoond  at  tli.*  Au-u«*t  t.'iiipcralun"  of  -JT^  C. 
!ri;l  ....timl  vol(»*'itV  of  sound  al  alM.vo-indicatcd  tom- 
,Jratur"H  equals  ^.h  and  :MS«  niotros  p,T  second 

"^^  cm  the  olhorhand,  tin*  following  arc  sonn'  of  tin* 
estiiuaU»s  that,  liavo  Imm-u  niado  of  the  vi'lority  of 
tiu'  Krakalna  alniospinTi.-  wavrs:  — 


l'r..f 1-  »•'«'"-• 

Mr.  lMi'»'      ■ 
Mr.  1M»"> 
Mr    W.-.r.     . 

Mr.  r. i:r..ti..i. 

Mr.  n  i:l    ■ 


\ 

rl-.i-ity  ill  III.'. 
■K  |ii-r  -.■.■■■Tul. 

in  1 

■liiirl-iU'l .     . 

\v\\.\\  t..;'.i...i> 

at  1 

>•  rliii      .     . 

■JT"*  «• 

M 

':iri-  .     .     . 

■Jl'".  •'  In  JTS..! 

in 

■'l.UI.M-      .       . 

;•.,.■...  :,.   ,i".«i 

:\\ 

'  ll  !'•    .      .      . 

■  ■J  '.'* 

;»t  ■ 

r..iii<Mii«i-    . 

;-.:4!<i 

ill  . 

1:iii):ii-:i  .      . 

.■.■•'» ;. 

V'-l  nt  t'.h'^'f  ostiuiatfs  fall  di'«'i>l«Mlly  •<hon  (a**  lhi»ory 
iiM*lii-al«'S'  «»f  ili»»  Jii'tual  wltn-ily  of  •inund  in  air;  and 
m  »«.:*nf  tlicni  appr<»xini:itf  »;t)ni«'\vh:it  ninn-  m-arly  lo 
•lio  vflivity  o»nipnt»'«l    by  tin-   Ni'wionian   formula, 
\vUii-h,  as  ^\o  lia\«.*  -i'«'n,  corrr^ptmils  with  tUf  hydro- 
.'vilanlical  i-iriinila  for  loni:  arrial  i:raviiy-\vavrs. 

'('..n-iiih'riui:  the  InlM-nMit  ililliiMiItii-s  of  th.'  prtvi^o 
.l,'ti-nuin:ition  of  tlii-  M-v.-ral  data  nMpn>i;i*  f.»r»leduo- 
■II'  ;1k'  inif  viflority  nf  ih.-  annosphtTio  wavi-*  orii;!- 
nitiiV'iit  Krakatoa' on  this  ncrasion,  wo   \wvy\   not 
W  a«jr.'iii-lit*«l  at  tin*  «'c.n>hhMahl«'  diveri:eiio«'  in  the 
.  Minn't-,  or  tha-  lli-'  a>'*umi-.l  i-xart  onncidtMu'f  of 
X.  ;!..■:•:.-  of  tJM'  tw..  UintN  nf  a.-rial  wa\e>  fails  m  he 
x!  -  fCi  i'l  an  ari.'ur;il«'  manner.  <Miherby  iln'.iry  .«i  Iw 
.    /..rv.iV"!'..  JoUN  Lk(  OMK. 

■  ■^.     ....  ..  Miy  I'. 

A  near  view  of  Krakatoa  in  eruption, 
l-    i- ^r.r.tv::  :i   with  the   rr-niarkable   atm"««\  heric 
w  iM\  \\i:ii*l".  <Mr::r;- fr«'Tn  Krakatoa  a:  the  v.mo  of 
'•,•  t'Viipi-.on.  ••  :r.i%ellrtl  no  less  than  ;hr»e  a::  i    a 


quarter  times  rrmnd  the  whole  cipcumference  f  u* 
eanh."  ^  the  foliowine  extrmcta  from  the  :«  A  i 
resMsi  sailing  in  lh«-  close  vicinity  of  KnkaEoiSi' 
be  of  interest;  — 

KetrncU/rom  b>g  of  barque   William  U.  Bttt*..  fr^ 
Jiatavia  Uncards   Boston. 

Awj.  ^.  —This  day  commences  with  light  lir^  u: 
calms.  Li((bt  airs  throughout  the  day.  At  5.9.1  p.x.. 
wind  hauling  ahead,  let  gc>  starboard  anchor  wit 
thirty  fathoms  chain,  clewed  up  and  furled  all  nlI 
Adaiii  light  liore  W.  1-4  S.  and  E.  by  S.  Throughor. 
the  afternoon  and  night,  lieanl  heavy  reports,  like  tk» 
discharge  of  heavy  artiller}*,  sounding  in  the  dirpc- 
tioii  of  Java  Island.  Very  dark  ami  cloudy  throncli- 
out  the  night,  with  continual  flashes  of  lightnlnc. 
Barometer  30.15. 

Aufj.  tl, — Commences  with  strong  breezes,  and 
thick,  cloudy  weather.  Barometer  SU.  12.  At9.aiJA.lL. 
pilot  left  ship.  Hove  the  lead  every  fifteen  minatei. 
At  daylight  noticed  a  heavy  bank  to  the  westward, 
which' continued  to  rise;  and,  the  sun  becoming ob- 
Boured,  It  commenced  to  grow  dark.  The  barometer 
fell  suddenly  to  21).5(),  and  suddenly  rose  to  30.$>. 
Called  all  hands,  furled  every  thing  securely,  and  1« 

S)  the  iH)rt  anchor  with  all  the  chain  in  the  locker. 
y  this  time  the  squall  struck  us  with  terrific  forc«. 
and  we  li>t  go  starboard  anchor  with  eighty  fathom? 
chain.  With  the  squall  came  a  heavy  shower  of  sand 
and  ashps,  and  it  had  become  by  this  time  darker 
than  the  darkest  night.  Tht  barometer  continutdto 
riHf  (lud  /till  an  inch  at  a  time.  The  wind  was  blow- 
ing a  hurricane,  but  the  water  kept  very  smooth.  A 
licavy  rumbling,  with  reports  like  thunder,  was  heard 
continually;  and  the  sky  was  lit  up  with  fork  light- 
ning running  in  all  directions,  while  a  strong  smell 
of  nulphur  {Hirvadeil  the  air,  making  it  difficult  to 
breathe.  Altogether,  it  formed  one  of  the  wildest 
and  most  awful  scenes  imaginable. 

The  tide  w:is  setting  strong  to  the  westward  through- 
out the  gale,  at  the  rate  of  ten  knots  per  hour.  At 
:\  P.M.  th(>  sky  commenced  to  grow  lighter,  although 
the  asht'S  continuetl  to  fall.  The  barometer  rose  b* 
:lo.;U).  and  dmpped  gradually  to  :'»i».14,  when  it  became 
stationary.  Tin'  whole  ship,  riggini:  and  masts,  wer*- 
covmMl  with  sand  and  ashi'S  to  the  depth  of  several 
inches. 

Aitj.  C.>.  —  ConinioncfS  with  lidit  airs,  and  thick, 
smoky  wralhi'r.  IIovo  up  starboard  anchor,  an-l 
hi»vi«  shor*  on  |»iirl  anchor.  l)oa«l  calm  throuch«»ut 
iln'  day  autl  nkht.  .*^aw  largo  «iuantitio^  nf  trees  and 
dead  ti>hi'S  lb  Ml  in::  h>  with  tin-  liiie:  the  water  havin:; 
a  wbiti^li  appearance,  and  covered  with  uslies.  Thi? 
day  ends  witli  a  ilea*!  calm,  and  thick.  5nii*ky  weather. 

AU[j.  f '.  —  This  day  cninionco*  with  c'alins.  auil 
thickl  smoky  \\  cither.  Made  all  sail  throiisrliou:  the 
day.  M«.>«leraie  wintls.  .md  tliick,  smoky'  weather. 
TaVseil  laViie  tiinn'i:ties  of  ilriftwood.  o«H^"«;ii;nts.  and 
dead  tisbc^.  A:  *^  i-.M..  jM^sed  .Vn;irr.-  ami  could 
see  no  licb:  -m  tho  l:;;b:!;.»-.4se.  and  n«>  si^ns  of  life  on 
^hore.     K;:r'.i'i  al!  1::;!.:  sa:!s.  A:;d  s:oikI  under  ea«v 


sail  thro-c.cl-.o 

■::  :lie  :r..:i-.:.     Pay  ends  w::h  nu>derat*.' 

winds  a'.hl  ci. 

• .; . i y  \\  oa : '. . iT.     I i.i r-  ■::'. eier  :>  '.14. 

Au:.  r  .  ~ 

i    \\y\\x:w'-'  \x.;-.  m"d»rate  \v:n»3*  and 

cloudy  w,  a:- 

cr.     A:    ii.i>  ■.:«!::  :::a:e  a'.l   *.i!l  wi:h    a 

fre>h';'n  r." 

!  r  ! V.  :  ■ . •    w  c  - : » .1  r : .     K-.^ -.i::  i  :  he  u- a  t e  r 

for  !';i:i-<   :   . 

.:    w.-:.    .  .  ,'    :rer*   .i:..:   ■:ri::w.x'Kl.  ii 

be  ire  a:;.. »: 

."\:    s-  ;  ;■  :  ■  >:>  ■  r  o-  a:  ^-f  i:\rzii.     Also 

p.\*St  C.  '..i"^'    ■ 

.:.'.  ,   s    :    :•  . '.       i.e>  a::.:  csh.     Kept 

a  ^^.a:p  ;  -.k 

.::  V :.  :'..-  :  ■:•  :.*s:.o  :i.r  u^l.r.::  :be  day. 

1      V.r- -«' 

SSI.  -.  . :; 

■ 

^  r--    i*'                              »SH  -»»»  4«»:royc^ 
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10  A, >L,  sighted  Java  1  Uou^e;  but  the 

Ind  hauling  ahcAdf  we  kr  uhI  went  round 

fir.,^..  ft(  Mid.     Latter  part,  ..,,. oc/es.  and  thick, 

SI  (I  'ter     Friday  and  Saturday,  passed  largo 

<jii  t  ashes  in  the  water.    Saturday,  croweru- 

ElcH t:d  i u  cleaning  asHm  off  nmitA  and  rigging.  Watar 
ad  a  ^een  color. 

The  point  of  speeUl  importance  in  the  abov^e  ac* 
count  is*  Uie  r«cora  of  the  siuUlen  harometric  rt actua- 
tions, due  to  the  great  air-wave  with  tvhich  readers 
cf  Scienee  are  already  familiar. 

Accompanying  the  above  extracts  from  the  log,  is  a 
aampla  of  the  *  sand  and  ashes  ^  which  fell  so  thickly 
upon  the  ni;s;iiig*  It  is  of  a  li^ht  gray  color,  and 
harsh  to  the  touch,  li  is  esseniialfy  a  pulverized 
pumice,  by  far  the  greater  pari  of  it  consisting  of 
iraj^ments  of  volcanic  glas5.  These  fnigments  are 
cometimes  twistexlf  hut  generally  In  Hat,  angular 
transparent  scales,  which  are  filled  with  minute  bub- 
bles^ and,  of  course*  are  isotropic.  Angular  fragments 
and  crystals  of  transparent  plagioclase,  occasionally 
rwlng  the  hemltroplc  strlations,  and  giving  bright 

lara  in  the  polarlA<^ip6«  together  with  more  irregular 
rounded  fragtnents  of  dark  green  and  brown 
pyroxenic  minerals,  probably  augite  and  hypersihene, 
arc  scattered  very  occasionally  among  the  gla&s  par- 
ticles*  Grains  of  magnetite,  often  well  rounded,  also 
octnir,  and  may  be  picked  out  and  examined  sepa- 
rately by  a  mi^tet  covered  with  tissue-paper. 

Tlie  dust  collected  by  Mr,  Joseph  Wharton,  from 
enow  which  fell  in  the  fluburhs  of  Philatlelpbia  on 
Jan.  '/2,  and  supposed  by  him  to  be  of  volcanic 
origin,*  has  b^cn  kindly  submitted  by  him  to  the 
writer  for  <x  I  u.     It  is  composed  of  particles 

of  f^uartz,  c*  .  vegetable  matter,  etc.,  amon^ 

whtch  iiF"  r  I  y  hairt  and  rounded  globules. 

These  l»i  i:  I  :  -tnl'hmce  to  the  angular  glass  frag- 
ments i.  !i4i  >.iii^  tUc  Krakatoa  duit^  which  Is  re- 
markably free  from  either  filaments  or  globules;  and 
tho  Piippoied  volcanic  glass  particles  in  the  Philadel* 

Jdii  I  ;  i»«ar  to  be  of  local  origin,  —  from  blast* 

ur  aideries,  or  the  lUce. 

iv.  ...>  ,  i.d  of  dust,  and  the  extractit  from  the  log. 
I  am  indf.'blcd  to  my  friend.  Rev.  Wayland  lloyt, 
D.D.,  of  this  city.  H,  Cauviij.  Lkwis. 

Profeaaor  Oill  on  aaaumptiona  of  muaettm- 

kaepera. 
In  a  recent  i.*sue  of  Science,  p.  015,  my  friend  Pro- 
fliiar  Gill  has  made  a  rather  savage  attack  uoon 
Woilmr  very  good  friend  of  mine,  for  which  I  feel  in 
sonif^  degree  responsible,  since  a  r»mark  in  my  review 
of  the  *~Voyage  of  the  Challt-*nger '  has  been  taken 
by  TV  '  'er  as  a  text  for  hts  phlllipic.  I  have  no 
dr  H^  swords  in  argument  with  so  skilful  a 

diui  ..  .ii:  ;ws  Professor  (;ili.  :ui.i  sliriH  therefore  be 
contented  to  make  cen  itts. 

].  The  jKdicy  of  Dr.  <  t  the  zo^do* 

d  collections  of  ih*'  iiriti.nU  uui^^tjum,  has,  from  the 
't,  b€4»n  an  extremely  liberal  one,  much  more  so 
*  '  '  -  r^redeeessor.  I  know*  of  no  museum 
0  more  readily  granted,  the  methods 
>iory  department  and  In  the  great 
Itbraryot  the  lintuh  museum  being  precisely  similar. 
Any  person  known  to  the  authoritfes  may  tecure  the 
UM!  of  .1  one  of  the  laboratories,  and   may 

have  9|'  sought  to  him  day  after  day,  from 

mt^r  ''  iiiHui,  as  fast  ai  he  caii  fill  up  and  sign 

til*  ions.     That  thif    is    so»   I  can    testify 

Inn    ,  1.1  knowledge.     Within  the  past  eighteen 

Qiontiis,  I  have  known  of  seven  IchthyalogrstAf  — 


three  ii>*n)  the  (iniied  Stales,  one  from  Italy,  one 
from  France,  one  from  Sweden,  ami  one  from  Atis- 
tralia,  — each  of  whom  spent  weeks  in  the  museum, 
and  had  no  specimens  refused  him.  I  have  also 
knowxi  of  several  other  American  zmjloglats  who 
have  been  treated  with  equal  courtesy.  I  may  men- 
tion, In  passing,  that  no  person,  not  an  officer  of  the 
museum,  is  ever  allowed  to  work  in  a  room  by  him- 
self, no  matter  how  well  he  may  be  known,  —  a  pre* 
caution  which  I  believe  to  be  quite  necessary,  since 
privileges  of  this  sort  have  in  tJie  past  been  'shame- 
fully abused.  I  might  mention  one  instance,  many 
years  ago,  in  which  the  entire  collection  of  alcohonc 
specimens  in  one  group  of  vertebrates  was  badly 
mutilated  by  a  series  of  coarse  dissections,  carried  on, 
withont  the  knowledge  of  the  authorities,  by  a  young 
student,  now  one  of  our  most  distinguished  American 
zoologists.  I  have  hean^t  the  story  from  his  own  lips, 
as  well  as  from  Dr.  Gvinther. 

2,  The  Challenger  fishes  are  not,  as  yet,  turned  over 
to  the  British  museum,  but  are  still  under  the  con- 
trol of  the  lords  of  the  admiralty,  by  whom,  through 
Sir  Wyville  Thompson,  Dr,  Gunther  was  requested 
to  prepare  the  report  upon  the  ichthyology  of  the 
expedition.  Dr.  Giinthert  therefore,  in  my  opinion, 
is  perfectly  right  In  retaining  this  collection  under 
his  own  control  until  his  report  is  completed,  after 
whlcli  they  will,  no  doubt,  become  the  property  of 
the  liritish  museum,  and  be  open  Lo  inspection  under 
museum  rules.  The  distinction  between  Dr.  Giin- 
ther  in  the  capacity  of  keeper  of  the  zoological  col* 
lections  of  the  British  mu*eum,  and  Dr.  Giinlher  in 
the  capacity  of  natunUist,  engs^ed  upon  the  Challen- 
ger report,  should  be  carefully  observed. 

Professor  Gill  refers  to  a  case  in  which  a  certain 
European  Ichthyologist  has  recentiv  been  refused  the 
prlvUege  of  examining  the  Clialfenger  collections. 
Not  being  in  possession  of  all  the  facts  In  tho  case,  I 
shall  not  attempt  to  explain  it.  This  I  do  know*,  how- 
ever, that,  at  the  time  referred  to,  the  Challenger  fishes 
were  being  moved,  together  with  the  naturiu-history 
col  lectin  tns  of  the  British  museum,  from  Btoomsbury 
to  houth  Kotisington,  and  were  in  large  part  packed 
In  boxes,  so  that  they  were  really  inaccessible;  but  a 
portion  of  the  collection  wa*  sill  I  tip<m  a  table  in  Dn 
Gunther's  private  ofHce:  and  these  specimens,  as  well 
as  others  In  his  own  house,  were  freely  shown  by 
him  to  Dr.  Bean  and  myself.  1  cannot  doubt  that 
the  same  privilege  would  have  been  extended  to  any 
other  ichthyologist  who  had  made  any  reasonable 
request  for  the  use  of  the  material.  It  should  be  re- 
membered, however,  that  these  collections  were  not 
worked  up  in  any  way,  were  neither  catalogued  nor 
labelled,  and  were  held  by  Dr.  Gunther  as  a  per- 
sonal trust  from  the  Challenger  survey,  and  had  not 
yet  passed  Into  his  official  custody* 

The  question  .as  to  the  extent  to  which  any  spe- 
cialist, cbarged  with  the  duty  of  working  up  col- 
lections made  by  a  government  expedition,  may 
roserrc  to  himself,  while  engaged  in  the  preparation 
of  his  report,  the  handling  of  the  material,  lit  one 
Into  which  I  do  not  wish  to  enteral  present.  Profes- 
sor Gill  ifl  apparently  of  the  opinion  that  some  quea- 
tion  of  moral  principle  is  involved,  and  that  working 
naturalists  should  l>e  communists  in  respect  to  the 
use  of  material.  The  only  point  whlcti  I  desire  at 
present  to  make  is  thls^  that  Professor  Gill  has  evi- 
dently been  misinformed  as  to  the  manner  in  which 

Dr.  G'>  •"■-'"■   • '"■■-'"•f*red  his  Inr-*  --  -•  -Mm 

of  thr  s  In  thel^ 

In  (  to  enter  a  -t 

agaliittt  the  bitter  and  unreasonable  criii  >ii 

Df  Gunther's  work  which  have  of  Uite  \  o- 
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quently  appeared  In  American  journals.  Criticism 
which  ig:nores  all  that  is  ^ootl,  and  exa{c:^erate»  all 
that  is  imperfect,  in  tlie  work  of  any  specialist,  espe- 
cially in  that  of  so  eminent  a  master  as  Dr.  Giinther, 
is  greatly  to  be  deprecated.  G.  Baoiit-N  (;<ioiie. 
Wuhlngton.  June  1. 

'  A  aingnlar  optical  phenomenon.' 

With  reference  to  the  'optical  illusion*  to  which 
vour  correspondent  *  F.  J.  S.  drew  attention  {Science. 
Yfo.  r)7,  p.  275),  and  which  has  been  abundantly  illus- 
trated and  explained  in  later  numbers,  may  I  8U|^ 
gest  to  your  readers  who  have  not  yet  witnessed  the 

f>hcnomenon.  to  hep,  borrow,  or  buy  a  few  si|uare 
nches  of  that  finely  perforated  cani  which  ladles 
were  accustomeil  to  use  a  good  deal  for  working  book- 
markers, initials,  and  the^like. 

There  are  several  ways  of  using  it  with  g«>od  effect, 
l**.  Before  cutting  the  sheet,  use  it  with  a  band-mir- 
ror, standing  (a)  with  the  back  to  thi'  light,  and  look- 
ing throuijh  lK>th  the  real  and  the  refiected  cards;  (6 1 
facing  the  light,  and  Ii Hiking  through  the  one.  at 
the  other.  2^.  Cut  off  a  ^t^ip  if  tlie  quantity  availa- 
ble is  restricted:  otherwise  divide  in  two  more  equal 
portions,  and  holding  the  smaller  in  one  hand,  be- 
tween the  eye  and  the  lar^ger,  vary  the  distances 
absolutely  and  relatively,  and  also  the  relative  in- 
clinations (in  their  proper  parallel  planes):  in  this 
c.is«\  also,  varying  the  pitsition  with  resp^'Ci  to  the 
light.  3°.  Use  the  same  close  to  a  strtniu  li;:ht,  in 
such  a  way  that  the  lirst  surface  land  the  fourth  j 
shall  be  in  shade,  while  the  sot.'ond.  and  more  esi>e- 
cially  the  third,  shall  be  in  strong  lii;hi. 

TlJe  variations  possible  are,  of  ouurse.  far  ttH>  nu- 
men>u8  tu  ailniit  of  categorioai  statements.  Still  It-ss 
can  1  attempt  to  describe  what  is  seen.  \«»r.  indeeti. 
would  it  he  a  sensible  procei»ding  to  desi^il^  what  is 
at  lau'e  so  easy,  and  so  vi.'r>'  much  more  inten^sting 
to  Sfe.  My  obje^'t  is  merely  t««  \nAm  out  the  means 
aiul  tlu-  manner. 

I  will,  however,  mention  two  i«f  :hr'  more  ourious 
asj>ec!*  present tvi.  1^.  \Vh«-ii  a  lumiiior.s  li.iokground 
i>  >«.'.Mi  :hniui:h  tin-  n^flvctod  scrven.  .iiul  :he"  latter 
is  u\  'V.d  freely  ar«.'ii:  i:i  its  own  i-Lme  .which,  of 
•'ourse.  issupp^'Sfd  jMrailel  t«.«  :he::!.i>s).  the  plianti^m 
scri't  It  remains  >fa*i*'»?j'iry.  "J".  When  onv  sorf.-n  is 
h.M  ;i:  ami's  length,  .iiul  tlu-  other  two  --r  three 
ini'lk-s  nearer  t'»  thV  i-yo.  s.»  ii*  to  pr-Kiiii-e  :i  i<hantuin 


r'Oiiiv  :hnv  or  four  iimt»s  i 
till  o:r..ii:!is:anco*  arc  Lw' 


!e:.:io:i « 
st-e  is  ;i 
b::ie  -t.^ 
d  ul.tf-.:: 
nieli.r.e  i 

Ii.llfWAV. 

is  nr.ic:.  :: 

i.<.:*s.»:.ce 
I-h-.  :::- 
pa*!..r:.s  : 


■ii  :he  ci»:i:ra<:  of 

sh.irj^iy-ilrfii'.ed   : 

■1  wires  wi:ii  S'*o« 

c  l-r  aiitl    ::;•!;<; 


he  >i/c  oi  Tlir  rc.ii  p.it:eru, 
Tiible  for  colic*:  ::r;i":  ill;;  ;i:- 
coI'.TS  prt-seiitvii.     What  1 
■r«'tai:;c;i!.ir  nt:\\.»rk.  a*  oi 
«:j-hir\  and  ter:i.iry  r.c:s  '-f 
:i.c:    f.^rm.     As  :!.•■    iTitcr- 
rt-eri  >  br.«;i^ht  r.' ar-.r  to  the  e;.»>.  •.:l^  :o 
.'•  ::::•  :L<i:y   \A  col.-r  of   the  'i'.\if  iu-::ii:^ 
•reav  d.     1  canii-:  prvteiid  to  i::\e  sn  exact 
.iS  I  have  oi.'.y  in.vir  a  s-r:  of  ha^:y  rev.v:> 
^:  :hi>  nr;i.   *I  :;  ■:;.  r.  h  wi  v,:.  :V..i:  tho 
:::'^r.  ■:.  prrser.t-.vi  by  ;?4  \i>.-'..;  the  .ix- <  ^f  :l;o 
:.s  :  •  *r-i:h  "thrr  rroviucrs  .i  wo::Jtr:-.:'.;y  k:i;e:- 
-;o  A]  :-  Ar.t:..  o. 

''.:rs".t-  '.':.''  ex:-.  r!Ti:e:;:s.  I  >ho".i".<I  wi-i'::  :o  u>»- 
r.:  pav.rTiis  >>i  >  rf.'r.i::  ■:..  .ir..'.  ■iiffer--:.:  y  co'.- 
j;:i:s.  '  .^  IIJ.!:S'.-r:  L. 


Guyot's 

::.■?  :.  -Ti^e  ■  f   <;;:y.^ 
whic;.  ::..\ kes  ::.•  -.ly 
lir.^-.    Or.  p.  '.v. 


Creation ' 


I'TClL    .>C. 


WniT>  i;  OS 


:<  a:. 

.■fr;v 

:il>  ■ 

.  K. 
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PRESFDEyr  ELIOT    OS  A   LIBERil 
EDUCA  TIOS. 

Presidkxt  ELurr's!  address  before  the  Job 
Hopkins  university-  in  February  last,  wMdi^ 
l^ears  in  the  June  Century,  though  nuncalfna 
one  point  of  view,  is  not  so  from  another.  \ 
maintaining  that  Greek  should  no  longer  be  & 
iiKlis|)ensable  requisite  to  the  bachelor's degm. 
he  takes  what  the  conservative  educators  sue 
regard  as  very  radical  g^round.  Bat  whenp.l 
examine  what  he  would  substitute  for  GthlI 
and  what  studies  be  regards  as  affording  ^ 
most  profitable  culture,  we  see  that  he  does k 
take  the  same  ^iew  as  the  advocates  of  scia- 
tiflc  education.  The  studies  which  he  wodi 
elevate  as  at  least  co-equal  with  Greek,  are  the 
English  language  and  literature,  the  Frenc: 
and  German  languages,  history^  political  eeoa^ 
omy,  and  natural  science.  A  careful  exam: 
nation  will  show  that  this  proposed  chai^i 
would  not  l>e  the  substitution  of  a  scientific  fey 
a  literary  culture,  but  rather  the  oontrarr.  Tb 
leading  studies  in  literature  are  now  Greek  ait 
Latin :  the  modem  languages,  literature  an 
history,  being  confessedly  taught  iu  a  compan 
tivcly  iniperfocl  way.  By  adding  history  ai 
the  three  moilem  languages  to  the  curricolG 
from  which  the  student  makes  his  choice,  a  vei 
large  addition  is  made  to  the  literary  side  of  ti 
banquet.  This  addition  is  hardly  compensat 
hy  the  increased  consideration  which  he  woo 
give  to  iwlitical  economy  and  natural  science 
While  it  seems,  therefore,  that  we  can  har^ 
regard  Trosideut  Eliot  as  a  pronounced  par 
sau  of  a  scientific  education,  it  must  he  adni 
tO'i  that  thr  ground  taken  hy  those  who  : 
such  partisans  is  not  very  definite.  Th 
stenotyj^d  c\>mi':aiut  is  that  too  much  att 
lion  is  given  to  languages  and  niathemati 
Scientitio  studies  are  thus  placed  in  con t rat 
T  i  n  v.- :  i  o\  1 :  ».^  t  h  o  s  e :  wo  subjects .  Xo  w .  com  par 
or.r  own  o^liioalion  with  that  of  other  coiiutri 
it  oaii  harily  V-e  oiaimcn.!  that  we  pay  disprop 
ou::on  to  either  mathematics  or  1 
:  \\  :  \\\  >  ».\ ' u  n :  ry .  Not  o n  ly  i s  ou r  mat 
cd.:o;;::o:i  far  behind  that  of  Frai 
r!;::im-,  ":•:::  a  murh  better  mathemi 
i:.i:.^  tha:;  oi;r  average  student  gets 
«.*.y  :uvv>>:iry  :«>  an  adequate  comp 
ho:-sio:.  ».:'  uuvjovn  ;  ..vsioal  soieuce.  To  ta 
an  cx:i:vv*.o  :  ::  :>  sa:V  :o  sav  that  the  numl 


tionaie 
gUiiiTt  s 
u;:»:io:i'. 
aii'i  lit 
cal  :r:iv 
a^Si  ■ 


^W.C; 


Wt". 


sa: 

;;::\:cs  who  know  matheroat 
s:;ii*..I  (.'".oarly  what  physicij 
:>  •  ».xv.sorva:iou  '  and  *  trai 
^Jy.■  is  very  small.  One  (a 
cvrslU ration  on  both  aid 
s::;:-.Ti.:  J  that    the    Genua 


[Jtnni  U,  1884.] 


SCIENCE. 


705 


among  the  foremost  in  scientific  research, 
they  are  also  far  ahead  of  us  in  the  thorougb- 
nes%  with  which  I  hey  learu  the  modern  lan- 
guages and  mat  hematics*  It  is  probably  safe  to 
aay,  that  ihe  average  doctor  of  philosophy  who 
has  just  graduated  from  a  German  university 
8j)ettks  and  understands  both  French  and  Eng- 
lish I»ett4;r  than  nine-tenths  of  American  mas- 
ters of  arts  speak  or  understand  either  French 
or  German  ;  that  he  reads  Greek  equally  well 
with  his  American  comi>eer,  and  Latin  a  great 
deal  better ;  he  also  has  as  good  command  of 
mathematics  as  the  best  half  of  the  American 
graduates «  and  possibly  as  goml  a  command  as 
the  average  American  professor  of  our  three 
hundred  colleges.  It  would  seem,  therefore, 
Uiat  the  whole  stof)*  is  not  told,  when  it  is 
claimed  that  the  two  studies  alluded  to,  receive 
a  disprojiortionate  share  of  attention. 

President  Eliot  does  not  define  very  fully 
what  he  includes  under  the  head  of  natural 
science  ;  but  as  he  would  give  no  more  attention 
than  at  present  to  mathematics,  and  as  such 
attention  is  absolutely  necessary  to  any  im- 
pmvement  in  our  general  uiuierstanding  of  a 
physical  science,  we  may  assunjc  that  he  refers 
princiijally  to  the  biological  sciences,  especially 
botany,  zoology,  and  animal  and  vegelable 
physiology.  The  advocates  of  a  scientific  edu- 
cation will  probabl}^  reply,  that  it  depends  alto- 
gether on  the  way  in  which  nntnral  science  is 
taught «  whether  it  should  take  a  more  promi- 
nent place  in  the  curncutum.  If  the  teaching 
IB  confined  to  the  regular  routine  of  the  past, 
and  is  to  terminate  in  the  ability  of  the  student 
to  name  and  describe  the  plants  and  animals 
which  lie  may  meet  with  in  his  rambles,  a  very 
little  will  suilice,  though  that  little  may  be  im- 

With  this  great  mldttion  to  the  currtcnlum, 
it  is  evident  that  no  one  student  can  master 
the  whole,  or  any  considerable  jiortion  of  the 
whole.  The  president  of  llarvanl  is  well 
known  as  an  advocate  for  the  optional  char- 
acter of  studies :  in  fact»  he  would  permit  oi>- 
tion  much  earlier  than  it  is  now  permitted. 
Yet  as  he  would  require,  as  a  condition  of 
admission  to  colleges,  a  proficiency  in  three 
out  of  the  four  languages,  —  French,  German, 
Latin,  and  Gi-eek,  —  he  would,  perhaps,  not  go 
so  far  in  this  direction  as  one  might  suppose 
from  the  general  tenor  of  his  discourse.  In  fact, 
fVom  what  he  had  just  said  of  the  extremely 
imperfect  character  of  the  knowledge  which  a 
student  can  possibly  get  of  Greek  and  Latiri 
in  the  usual  course,  —  of  metaphysics  from  a 
single  text-book  of  moderate  sizCf  of  physics 
ttom  a  manual  of  a  few  hundred   pages,  of 


poliiical  economy  from  a  single  short  treatise. 
—  it  would  be  inferred  that  he  considers  such 
imperfect  knowledge  as  not  worth  acquiring. 
However  this  may  be,  it  is  certain,  that,  in  f>er- 
mitting  a  student  to  choose  from  the  beginning 
that  subject  for  which  he  has  the  most  capa- 
city, President  Eliot  gives  expression  to  a  very 
()opular  view  of  the  subject ;  but  there  is  some- 
thing to  be  said  on  the  other  side.  One  of 
the  great  objects  of  a  liberal  education  Is  to 
secui'e  eominunily  and  sympathy  of  thought 
and  feeling  among  the  gi^nit  body  of  educated 
njen.  It\  now,  among  these  men,  are  found 
very  tlitterent  natural  aptitudes  for  six*cial 
studies,  it  is  clear  that  the  end  will  be  best 
reached  by  adopting  a  system  of  training  for 
every  man  in  that  class  of  subjects  for  which 
his  natural  capacity  is  the  weakest.  If,  as  the 
writer  suspects,  the  actual  diflerences  of  capa- 
city are  not  so  great  as  the  apparent  differ- 
ences in  facility  of  acquisition  on  the  current 
system,  and  If  the  apparent  lack  of  taleot 
among  students  in  special  Hubjects  arises  prin* 
cipallj^'  from  those  subjects  not  being  prest^nteti 
to  them  in  the  way  in  which  their  minds  are 
best  able  to  grasp  them,  we  may  entertain  a 
reasonable  hope  of  coming  nearer  a  common 
system  of  culture  by  suiting  the  method  of 
teaching  to  the  pupiL 

The  writer  does  not  think  that  President 
Eliot  squarely  hits  the  point,  when  he  indicates 
a  preference  for  a  thorough  study  of  some  one 
subject  over  what  he  considers  an  imperfect 
knowledge  of  a  number  of  subjects.  Properly 
speaking,  a  thorough  knowledge  of  any  one  sub- 
ject belongs  to  a  professional,  and  not  to  a  liberal 
edueation.  The  author  can  do  little  moi-e  than 
rei>ettt,  what  he  has  probably  said  more  than 
once  before,  that  the  main  object  of  a  liberal  edu- 
cation should  not  he  minuteness  of  knowledge, 
but  a  thorough  understanding  and  ma^^ter}*  of 
those  elementar}"  ideas  which  form  the  founda- 
tion of  alt  knowlcilge.  If  an}*  system  of  train- 
ing can  be  discovered  which  will  enable  the 
student  to  see  the  economical  fallacies  to  which 
all  men  seem  to  be  liable,  on  the  subjects  of 
the  currency,  the  emplo^^ment  of  labor,  and 
tlie  protection  of  home  industry,  as  plainly  as 
he  sees  tiie  same  fallacies  when  applied  to  his 
own  every -day  work,  then  that  system  would 
have  the  higliest  claims  upon  us,  as  supplying 
what  was  wanteil  to  form  a  liberal  education. 
The  t4?xt-books  adapted  to  such  a  system  would 
be  small ;  but  they  would  have  to  be  supple- 
ment;c<l  by  a  large  amount  of  work,  on  the  part 
of  the  living  teacher,  vf  a  different  kind  ftom 
that  commonly  ex|>ected  of  him  in  tliis  coun- 
try. iS,  NSWCOITB. 
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THE  MIDDLE    YrKuXr- -  II.  ?,°^."^'^  J;^"^"'^'  "*°**^  ^^.^  ^.f  -''"  '"'"'■■  '""  ' 

liiMs<.«D-B:iy  tra«Irr*-      Tae  L  i^i^'i^aL*  ca-  *. 

When  wv  wtr».  L-tir'.;.  rtn-ly  to  <r.rt.  on  llie  Sar.-i  River,  from  the    innuinera:  Ic  Vir*  it: 

xr.t:n:::.j  •■:"  ::.••    I7:L.    wc    :V  i:ii  ;    iMiir   Ayaii  ba^ks   of  ^aii'i   alor.ii  It.-s    c«.««irse :  ini  s: 

II  '.a:  i.  :r,  ri-^  :::a:.y  tn:..*--. :-.:  ...i:r « iinu-.  from  y cars  ago  thoy  as*.i-r>k-i   it   "'•y  a  trail,  t^ 

::.'   Kil.-:::.j  viiisj*  a  '-•\'  .  ".:.••   :ia\::ii:  "-r^.  it  continiiei.  leais  to  thrrlr  •»?;riiry,  *'.•::  U  :>.i 

?i-  r      :i :*>  :  w •    L  .'..•.:.  i  • :» : j . :  -.- 1  ; • : ^:  a •  ^  i\  e  aban*ioDe<i -     Forty  or  fifty  nc : le$  up  its  vaLtr 

:>   •  L  -.1'    r:-.-.-  f  r  :!.-    i.-.L:.      T.-n    wer»-  the  tr^l  leaning  from  the  heaii  of  th:  Tmia 

I  .:,:    I'.w:.   :!.•:   :.*.-r  -:!.♦•  :w.«  :.■:.  ■:.  i  :••  to  oli  Selkirk  crosses  its  coarse  :  a  n-i  sin:*  Fen 

•-  .:.      ..      ;.-.   :..  .-  -.  :  ■  a  w  .■•.-  :r:»  ivr'-,  a:;  i  Selkiikwas'-'urxedin  l^ol- the  Tan  anal  r-'iiir.-. 

▼-    i- . :  ;  i--  :  J  •;..■.• :  :" -r  ::.-  :.•  \:  ::.r«c  wh-j  ihrL  csei  it  coasi'ierably   to  rtaih  ihi: 

.:  :*.  -.-  !-  *.     I  :*..:.  ■  v.    ."!  .;■..:  ••:*  ::.»■  ra:^..  point  for  trad:r.g.  travel  it  hot  little.     I:  ?er:is 

i.---"     ;    •:     :   .:.  *..        ::.':.:  :  :  fr..:i;  -.wt^c  to  flow  aln>?*:  li-pM  izi.:-i     a&i  do  r-ptter  tx 

•    :"   .-■-;...    .:-- -.  •  ^^       ■      "■  *- :::i«.'r.s,  axpie  of  ::«  rxtren:e  maddine**  can  l-e  ji^ta 

:' .  .         --  .- '  :..r  :i'  ■    .  -  -    \    '^      .::.  ;  ^  •  :"  :r.i:-  than  :o  »:ate  tia:  one  »rsi:*n  of  the  f^any  z::*- 

■ii  •  -.  ~  .    -  -  -  :r    •-  :  .     ■».-■■:     :"  -'-..-:.  or  ti>3k  a  mass  of  tiint^r  •:«  the   c;-*trean:  v'c 

^..■.  .  :  .:-  -   i-:  .  "— T -•             -  .- -:  ::   :.j  :o  of    a   '.ow.  f<:  z:--5--ar.  for   loiting  :::i>:. 

.-::-■ -f"    .    .:u:i.  :.  1"  "    '-;.•'-..:.:  ;•     :- •  k  a  an:  a<  e-.iienre  of  a   freshet,   which  *erz:ri 

:..       .;  .    -  -. .     !:.  :_  :.  ir.    I.   ......  "...i:  ::•:•  >>I  <z[  arvi.:  fro—  tie  isMiy  water,  until  its  >:• 

:_   : ..•  : _  :-  :;.  : -  " : " •.     :     ■:.•;;  "s*^ ■  re  n^r.-. i:  c  1  ir:i : ter  w &s  est&2: lished  ry  cl;-*er  •_ '- 

..-        J.,    r  -::    ^         l,-..   .-.  s^rriv.:!  .     T-e  =ui-bar  a^-i  aij*cen:«i:rs 

I  r.    ..;__-»".-:  r!.  ■:    ■    _■_:-..  ^-  1..:  i  werr  *.;-  exa.t!y  of  the  aJitne  -x/lor.  thii  :i« 

i  :  .-  --"     :"--■■              "..          ■—.■■:-.::  '.".le    :f  irziar:^::::!  was  zot  reiiily  aprdrri:. 

:._    .:*   :i  .  -  .  ■  .    .  :.  ";       "     .'         ':..-:•,:  Tir  Ii  i.irs  saj  :iit  it  rise*  in  zlii-ier  !:;.-■:-?. 

:--:..    l:'?:-:*:.' -J  : .  :    *         I       .v        -  '     "  :-.- :  ai  i  :_i:  ::  is  -^^ry  *'»"lf^-   an-i  full  of  ra     :«. 

.•?        :_-=  --.   "  -  -T    :  '       '. "'  -      .:.:.-.  i!:r^  ::*  "ari:.^   x-ir^e.     >•?   swi^  i*.  ::  i:  -j 

:--.-_--'•     :"  1     ^   -:    •    •   -        .  ■          :'  :  -]  z.:  .'.i.  'iiz  ::  .•:cr«  ::«  =;f  ij  waiers  i-:.:i-i 

IS  :  :  •          _    '      .             J            _        .   -.-  :.  ra.   i  Y-ii.  i-i   :irr!e*  th^i-^:   --eariy  s  r^ 

i.  :::-   -      ■  .        -    ■           "            -  •       r  -:  :1-a:  ftr^iz: .    t^-r  »i:er*   c:    -^le   two'-trriii* 

.   ■       -          -  •           --     -  ^   -  A.i^i:!.      Fr:-  .-_*  m-c-^   ::    Rrr-J:i^  ^-«.  ti? 


-  -Tt:i  t'J  so 
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representing  trees,  which,  if  undermined  as  Yukon;  the  banks,  as  we  saw  them,  being 
far  as  c,  will  generally  tumble  in  along  cd,  generally  about  eight  feet  above  the  level  of 
and  carry  away  a  couple  of  trees,  the  roots  of     the  water.    This  is  about  the  depth  to  which 


not  more  than  one  being  able  to  hold  it  so  as  the  moist  ground  freezes  solid ;  and  the  banks, 
to  form  an  abatis  along  the  bank.  Fig.  11  therefore,  have  the  tenacity  of  ice  to  support 
represents  a  similar  sketch  on  this  part  of  the     them ;  and  it  is  not  until  the  water  has  eroded 
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as  far  as  e  (five  or  sis  times  as  far  as  in  fig.  10) 
that  the  8ui>erinciiinl)ent  weight  becomes  great 
enough  to  break  off  the  projecting  bank  along 
c  d ;  and  c  (/  S^  as  a  solid,  frozen  mass,  tum- 
bles in  around  the  axis  c,  and,  being  too  heavy 
for  the  water  to  sweep  away,  it  remains  until 
thawed  out  and  wsisIumI  away. 
1  have  roughly  attemjHt^  lo 
show  this  in  fig.  12.  I  think 
any  one  will  acknowk'tigc 
that  the  raft  /?,  carried  by  a 
current  sweeping  to- 
wanls  C,  is  not  in  a 
very  desirable  jwsi- 
tion.  It  is  gener- 
ally bad  enough  on 
any  river  with  a  sin- 
gle   line    of     trees 

along  its  scarp,  but  on  the  Yukon  it  is  as  much 
worse  as  I  have  shown.  In  fig.  12  the  maxi- 
mum is  depicted  just  as  the  bank  falls  ;  and  it 
requires  but  a  few  days  for  all  the  outer  trees 
to  be  packed  away  by  the  swift  current,  and  a 
less  bristling  aspect  presented,  the  great  mass 
acting  somewhat  as  a  barrier  to  again  erode 
the  bank  for  a  long  while.  In  many  places 
along  the  river,  this  undermining  had  gone  so 
far  that  the  bank  seemed  full  of  caves ;  and, 
drifting  close  by,  one  could  see  and  hear  the 
dripping  from  the  thawing  surface,  cS  (fig. 
11).  In  other  places  the  half-polished  surface 
of  the  ice  could  bo  seen  in  recent  fractures  as 
late  as  July,  and  even  August. 

On  the  i«lh,  shortly  after  noon,  we  passed  a 
number  of  Indians  on  the  right  bank  with  six- 
teen eanoes.  It  was  probably  a  trading  or  hunt- 
ing parly,  there  being  one  for  each  canoe,  and 
no  women  with  them.  About  8.:J0  p.m.  we 
passed  an  Indian  camp  on  the  left  bank,  which, 
from  the  apparent  good-looking  (iiiality  of  their 
tents  as  viewed  from  the  river, 
we  thought  miglit  be  a  mining-  %  < 
party.  From  them  we  learned  fjiiLlA^J^ 
that  a  deserted  white  man's  ^f^^  '"/  . 
store  was  but 
a  few  miles 
farther  on, 
but  that  the 
man  had  left 
a  number  of 
months  be- 
fore, going  down  to  salt  water,  as  they  ex- 
pressed it.  We  camped  that  night  at  the  mouth 
of  a  conspicuous  but  small  stream  coming  in 
from  the  east,  that  we  afterwards  learned  was 
called  Deer  Creek  by  the  traders,  from  the  large 
number  of  caribou  seen  in  its  vallej-  at  certain 
times  of  their  migrations.     At  this  point  the 


Yukon  River  is  extremely  narrow  for  8Dch  x 
distance  from  its  head,  and  considering  its  pR> 
vious  mean  width,  being  between  two  hundreo ' 
and  two  hundred  and  fifty  3'ard8.    Il  must  hivt  I 
great  depth,  for  its  increase  in.carrent  does  vol  \ 
seem  adequate  to  cany  its  previous  volume. 

Believing  I  was  now  near  the  British  boond- ' 
ary,  I  reluctantly  determined  on  giving  a  dij ' 
(the  19th  of  July)  to  astronomical  obsem- ' 
tious,  —  reluctantly,  becauae  ever}'  day  wis  of ' 
vital  imix>rtance  in  reaching  St.  MicfaadV 
near  the  mouth  of  the  river,  in  time  to  reich 
any  outgoing  vessels  for  the  United  Ststei. 
That  day,  however,  proved  so  tempestuoos. 
and  the  prospects  so  uninviting,  that,  after  get- 
ting a  couple  of  poor  *•  sights  '  for  longitude.  I 
oniered  camp  broken,  and  we  got  off  at  11.10 
A.M.  A  few  minutes  before  one  o'clock  ve 
passe<l  the  abandoned  trading-station  on  the 
right  bank  of  the  river,  which,  we  surmised 
from  certain  maps,  and  information  received 
afterwards,  was  named  Fort  Reliance.  It  was 
a    most  dilapidated-looking    frontier  {Hie  of 


Kio.  13. 

shanties,  consisting  of  one  main  house,  the 
store  above  ground,  and  three  or  four  celhff- 
like  houses,  the  roofs  of  which  were  the  onlv 
parts  al)Ove  the  level  of  the  ground.  \Vc 
afterwards  learned  that  the  trader,  Mr.  Mc- 
(^nt'stion,  had  lell,  fearing  some  harm  from 
the  Indians. 

Nearly  oi)i)Osite  Keliance  was  the  Indian 
village  of  Noo-klak-o,  numbering  about  a 
hundred  and  fifty  souls.  Our  approach  was 
announce<l  by  the  firing  of  from  Gfty  to  seventy- 
five  discharges  of  guns,  to  which  we  replied 
with  a  much  less  number.  This  method  of  sa- 
luting is  very  common  along  the  river,  from  here 
down,  and  is  an  old  Kussian  custom  that  has 
found  its  way  this  far  up  the  stream,  much 
beyond  where  they  ever  traded.  It  is  a  cus- 
tom often  mentioned  in  descriptions  of  travels 
farther  down  the  river.  The  permanent  nmn- 
ber  of  inhabitants,  according  to  Mr.  McQues- 
tion,  was  al>out  seventy-five  to  eighty;  and 
therefore  there  must  have  been  a  great  number 
of  visitors  among  them  at  the  time  of  our 
passing.  They  seemed  ver3-  much  disap- 
pointed that  we  did  not  visit  them,  »pd  tfr 
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DOftny  that  crowded  around  tbe  rafl  spoke  only 
of  lea  nncl  tobacco.  Their  principal  diet,  I 
understand,  is  moose,  caribou,  and  salmon, 
Their  village  is  a  semi- permanent  but  squalid- 
looking  affair,  —  somewhat  like  those  of  the 
Ayans,  but  with  a  greater  predominance  of 
canvas. 

Starting  at  H.IO  a.m.,  next  morning,  from 
camp  H3,  at  11.30  we  passed  a  good-sized 
river  coming  in  from  the  west,  which  I  named 
the  Cone-Hill  River,  from  the  fact  that  there 
is  a  conspicnouB  conical  hill  in  its  %^allej,  near 
the  mouth.  Just  beyond  the  mouth  of  the 
Cone- Hill  River  we  saw  three  or  four  bears, 
both  black  and  brown,  io  an  open  or  untimbercd 
•paco  on  the  steep  hillside.^  of  the  western 
bank.  We  gave  them  a  volley,  with  no  effect 
except  to  send  them  scampering  up 
the    bill    into    the 


identify  any  of  the  smaller  streams  clearly 
from  the  descriptions  and  maps  now  in  exist- 
ence, and  aided  Viy  the  imperfect  information 
gained  from  the  local  native  tribes.  Between 
2.30  P.M.  and  3  p,m.  we  floated  past  a  remark- 
able-looking rock,  standing  conspicuously  in  a 
flat,  level  bottom  of  the  river,  and  very  promi- 
nent in  its  isolation.'  It  very  much  resem- 
bled Castle  Rock  on  the  Columbia,  but  is  only 
about  hair  its  size.  Dark,  lowering  clouds  still 
obscured  the  tops  of  the  river-hills.  At  half- 
past  twelve  we  came  upon  an  Indian  village  of 
a  pennanent  character,  of  some  six  houses,  on 
the  western  bank  of  the  river,  which  is  generally 
called  Johnny*s  village,  the  Indian  name  being 
Klat-ol-klin.     It  numbered  fk>m  seventy-five 


VVk  .  -^fc. 


brush.  I  was  told  bj*  a  i>erson  in 
southern  Alaska,  undoubtedly  conscientious  in 
his  statement t  and  having  con^^iderable  expe- 
riencCf  that  the  brown  and  black  bear  of  his 
district  never  occupied  the  same  loralities,  antl 
although  these  localities  might  bo  promis<'U- 
ously  mixed,  like  the  spots  on  a  checker-board, 
yet  each  species  of  them  remained  rigidly 
on  his  own  color,  so  to  speak ;  and  this  led 
Mm  la  believe  that  the  weaker  of  the  two,  the 
black  bear,  had  good  reasons  to  be  afraid  of 
his  more  jKJwerful  kind.  This  day's  experience 
of  the  two  kinds  together,  in  one  very  small 
area,  showK  eitlier  an  error  of  judgment  of  the 
observer  mentioned,  or  a  jwculiarity  »>f  temjier 
in  the  animals  we  saw.  My  authority  s[)oke 
also  of  the  manner  in  which  the  Indians  per» 
persfstently  avoided  the  haunts  of  the  brown 
bear,  and  Uiis  terror  of  that  animal  I  found  to 

list  as  far  as  my  traveU  extended. 

AHrr  b»nvin<7  tho  Sr^wwrt  Hjver,  whloh  hftd 

rv,.  - 


...%:i^\,ZJir-  t«  "^  ^'""drcd  souls:  »iid 
on  the  gravoNbcach  in 
fVont  of  the  row  of  houses 
were  probably  from  one-fourth  to  one-third  as 
many  canoes  of  the  birch-bark  variety,  but 
larger  and  clumsier  in  construction  than  those 
of  the  Ayans.  A  numl>cr  of  long  leaning  poles, 
braced  on  their  down*hill  ends  by  cross  uprights, 
were  also  seen  ;  and  these  serve  as  scafTbldinga 
for  drying  salmon,  and  to  keep  them  from  the 
man}*  dogs  while  going  through  this  process. 
While  taking  a  photograph,  two  or  three  salmon 
fell  from  tlie  poles  ;  and  in  a  twinkling,  I  think 
fully  sixty  or  seventy  dogs  were  in  a  writhing 
mass  over  them,  each  one  trying  to  get  his  share. 
lUiesedogs  were  of  a  smaller  breed,  and  notioe- 
ttbl}*  of  a  darker  color,  than  the  Eskimo  dogs  of 
the  lower  river.  Tliey  subserve  these  Indians 
the  same  [)uri>ose.  The  body  of  the  housea  is 
of  a  ver\  i   ''  ^luality  of  log  construction, 

in  which  n  seems  to  be  the  predomi- 

II  '  -  iheti  not  to  a  suf- 

(i  V  one*8  nose  upon 
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eutcring) .  and  the  large  door  in  front  is  roughly 
c'lose<l  by  a  well-riddled  moose  or  caribou  Hkin, 
or  occasionally  a  piece  of  canvas.  The  roof  is  of 
skins  batteneti  down  by  spruce  i>oles.  The  row 
of  houses  is  so  close  to  the  scarp  of  the  bank, 
that  the  '  street  *  in  front  is  a  narrow  patii,  where 
two  persons  can  hanll}'  pass  without  stepping 
indoors  or  down  the  hill,  and,  when  I  visited  tlie 
village,  was  so  monopolized  by  scratching  dogs 
that  I  could  haixily  force  my  way  through.  A 
fire  is  built  on  the  dirt-tloor  in  the  centre  of  the 
habitation,  and  the  smoke  left  to  get  out  tiie 
best  way  it  can.  As  the  occupants  are  gener- 
ally sitting  flat  on  the  floor,  they  are  in  a  stra- 
tum of  air  comparatively  clear  ;  for  the  smoke 
can  find  air-holes  through  the  cracks  of  the 
house-walls,  while  that  which  is  retained  under 
the  skins  of  the  roof  is  utilized  to  smoke  the 
salmon  which  arc  hung  up  in  this  space. 

It  was  at  this  village  that  to  me  the  most 
wonderful  and  striking  performance  ever  given 
by  any  natives  we  encountered  on  the  whole 
trip  was  displayed,  and  in  this  I  refer  to  their 
method  of  fishing  for  salmon.  I  have  spoken 
of  the  extreme  muddiness  of  the  Yukon  from 
the  mouth  of  the  White  Kiver ;  and  this  sjwt, 
of  course,  is  no  exception.  I  believe  1  do  not 
exaggerate  in  the  least  when  I  say,  that,  if 
any  ordinary  pint  tin  cup  was  filled  witli  it, 
nothing  could  be  seen  at  the  bottom  until  the 
sediment  settled.  The  water  is  from  eight  to 
twelve  feet  deep  on  the  banks  in  front  of 
their  houses,  where  they  fish  with  their  nets  ; 
or  at  least  that  is  nearly  the  length  of  the 
poles  to  whieh  the  nets  are  attached.  The 
salmon  that  I  saw  them  secure  were  caught 
about  two  hundred  and  fifly  or  three  hundred 
yards  out  from  the  bank,  directly  in  front  of 
the  houses.  Standing  in  front  of  this  row  of 
cabins,  some  person,  generally  an  old  squaw, 
possibly  on  duty  for  that  puri>ose,  would  an- 
nounce that  a  salmon  was  coming  up  the  river, 
when  some  man,  identifying  its  position,  would 
run  down  to  the  beach,  and  pick  up  his  canoe, 
paddle,  and  net,  and  start  out  into  the  river 
rapidly  ;  the  net  lying  on  the  canoe's  deck  in 
front  of  him,  his  movements  being  guided  by 
his  own  sight  and  that  of  a  half-dozen  others 
on  the  beach  and  bank,  all  shouting  to  him  at 
tlie  same  time.  Kvidenlly.  in  the  canoe  he 
could  not  judge  well  at  a  distance :  for  he 
seemed  to  rely  on  the  advice  from  shore  until 
the  fish  was  near  him,  when,  with  one  or  two 
dexterous  and  powerful  strokes  with  both 
hands,  he  shot  the  canoe  to  the  position  he 
wished  ;  regulating  its  finer  movt-ments  by  the 
paddle  in  his  left  hand,  while  with  his  right 
he  plunged  the  net  the  whole  length  of  its  pole 


to  the  bottom  of  the  river,  from  eight  to  twtlTt 
feet ;  often  leaning  well  over,  and  thrusting  his 
arm  deeply  into  the  water,  so  as  to  adjust  the 
mouth  of  the  net  (covering  about  two  squin 
feet)  directly  over  the  course  of  the  salmoiL 
Of   seven    attempts,    at    intervals     covering 
three   hours,    two    were    successful,    sahnon 
being  caught  weighing    about  fifteen  poands. 
IIow  these  Indians  at  this  great  distance  cu 
see  isolated  running  salmon  on  the  bottom  of 
an  eight  or  ten  feet  deep  river,  and  determine 
their  i)osition  near  enough  to  catch  them  la  the 
narrow  mouth  of  a  small  net,  when  under  the 
eye  a  vessel  holding  that  many  inches  of  water 
from  the  river  completely  obscures  an  object 
at  its  bottom,  is  a  marvellous  problem  that  I 
will  not  attempt  to  unravel ;   it  of  course  de- 
pends in  some  wa}'  on  the  motion  of  the  fish. 
In  vain  they  attempted  to  show  members  of  the 
party  the  coming  fish.     I   feel   perfectly  satis- 
fied that  none  of  the  white  men  saw  the  least 
traces  that  the  natives  tried  to  show.     In  their 
houses  and  on  the  scaflToldings    were  several 
hundred  that  had  been  caught   in   this  wav. 
The  only  respectable  theory  that  I  could  evolve, 
was  that  the  salmon  came  along  near  the  tO|) 
of  the  water,  so  as  to  show,  or   nearly  show, 
the  dorsal  tin  (for  it  borders  on  the  man-el- 
lous  that  they  could  be  seen  at  the  bottom,  or 
that  any  motion  of  theirs  could  be  detected 
from  the  top  when  they  were  on  the  bottom, 
among  the  ripples  of  the  swift  mudd^^  stream), 
and  that  when   they  neared    the    canoe,   the 
sight  of  it,  or  more  likely  some  slight  noise. 
probably  made  on  pur^wse,  sent  them  to  the 
l)ottom  without  any  considerable  lateral  devia- 
tion, and  that  they  were  thus  directed  into  the 
net;    but   my   interpreter   told    me    that   this 
superficial  swimming  did  not  take  place,  but 

that  the  motion  of 
the  fish  was  com- 
municated clear  to 
the  top  from  the 
bottom.  The  neU 
used  I  have  par- 
tially described  al- 
ready.  The  mouth 
is  held  open  b3-  a 
light  wooden  frame 
of  a  re ni  form  shape, 
as  shown  in  fig.  14  ; 
and,  as  one  will  readily  see,  this  is  of  great 
advantiige  in  securing  the  handle  firmly  to  the 
rim  of  the  net's  mouth,  and  is  undoubtedly*  the 
objoct  aimed  at.  1  might  state  here,  that  far- 
ther down  the  river  (that  is,  in  the  '  lower  ram- 
parts ')  the  reniform  rim  becomes  circular,  of 
course  increasing  the  chances  of  catching  the 
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lliih ;  all  the  dimensions  also  becorui-"  umdi 
larger.  It  ma^-  be  interesting  to  state,  that, 
when  the  fish  is  netted,  a  turn  is  given  to  the 
handle,  thus  efTectually  trapping  it  below  the 
mouth  ;  and,  when  brought  up  alongside,  a  fish- 
club  (fig.  15)  is  used  to  kill  it  inimedintely,  for 
the  struggles  of  so  large  a  fish  might  easily  n\>- 
set  a  fragile  ca- 
noe. A  number 
of  Hud  son -Buy 
taboggans  were 
seen  at  the  Indi- 
an village,  and  near  the  trading-station,  on  scaf- 
folds, and  seem  to  be  the  priueipal  sledges  of  tlie 
country*  Their  snow-shoes  dilfered  from  those 
of  the  Chilcats  only  in  immaterial  designs. 
The  next  day,  the  22d,  while  under  way,  we 
pia^  a  dead  king-salmon  floating  belly  upwards, 
*%t\i\  on  the  lower  river  saw  a  few,  but  never 
aaw  the  numbers  spoken  of  by  previous  travel- 
lore.  I  now  noticed,  in  many  places  in  the 
flat  river-bottoms  (with  high  banks,  however), 
that  the  ground,  especially  in  open  places,  was 
covered  with  a  springy  moss  or  peat ;  and  if 
tiie  bank  was  at  all  gravelly,  so  as  togive  goofl 
drainage,  and  allow  the  water  to  scour  out 
underneath,  as  usual  in  temperate  climes,  and 
not  in  immense  frozen  masses,  as  previously 
described,  this  aphagnum  was  so  tough  that 
it  would  not  go  with  the  banks,  but  remained 
alfnched  to  that  of  the  crest,  forming  great 
bInnkeU  a  foot  thick,  that  overhung  the  shoi^eSt 
as  I  have  tried  to  show  in  fig.  IG.  Some  of 
these  banks  were  from  fifteen  to  eighteen  feet 
high,  and  this  moss  would  reach  to  the  water. 
I  sit[>tiose  the  reason  that  it 
was  more  noticeable  in  open 
upaccs  was,  that  the  trees 
and  shnibs,  and  e6i)ecialty 
tiieir  roots,  would,  from  un- 
dermining, 
carry  the 
moss  with 
their  heavy 
weight  into  fw.  le. 

the     water 

as  tliey  fell.  For  the  first  time  the  soil  seemed 
to  Ik?  thick  and  black  ;  and  grass.  alw,'iy8  good, 
was  now  really  luxuriant  for  any  climate.  At 
cam|>  30  we  found  rosebuds  large  and  sweet 
enough  to  eat.  They  were  much  larger  than 
tlu^e  at  home,  somewhat  pear-shaped  ;  and  the 
increase  in  size  is  entirely  in  the  fleshy  capsulci 
while  even  the  seeds  seem  to  be  less  *  downy  * 
and  dry  than  those  of  temperate  climes.  Dur- 
ing the  night  of  the  2*M-2'M  the  river  rose  ten 
inches,  all  of  which,  I  think,  can  be  tiecounted 
for  bv  the  recent  continued  summer  rains. 


At  3.30  of  tho  23d  wo  lighted  Charlie's 
village,  as  it  is  called  ;  but  the  cun^eut  was  so 
awifl  tliat  we  could  not  get  the  raft  in  so  as 
to  cami>  alongside,  but  made  a  sand-bar  half 
a  mile  below.  Charlie's  village  was  an  exact 
coiuitcrpart  of  that  of  Jolinny's,  even  as  to 
numljcr  of  houses;  and  considering  tlds,  and 
the  trouble  to  reach  it,  I  did  not  attempt  to 
j)hotograph  it.  Attempting  to  reach  it  with 
the  raft,  so  anxious  were  the  Indians  that  we 
should  be  successful,  that  as  many  as  could 
ilo  so,  put  the  bows  of  their  canoes  on  the 
outer  log  of  the  raft,  and  jiaddled  with  such 
vehemoneo  that  it  Beemed  as  if  life  def)ended 
upon  success.  We  found  a  Canadian  voyager 
by  the  name  of  Jo  Sadue  among  them,  who,  as 
a  partner  of  one  o(  the  traders  on  the  lower, 
river,  had  drifted  here  in  j)ro8pecting  the  stream 
for  precious  minerab  Jo,  as  he  is  known^ 
speaks  of  the  natives  of  both  of  these  villages 
as  Tado<ish,  and  says  that  they  are  the  be  st- 
ria tured  Indians  fmm  here  to  the  mouth  of  the 
river. 

On  the  24th  the  country  seemed  to  flatten 
out,  the  hills  having  lower  grailcs ;  btit  the 
mountains  well  to  the  westward  still  had 
patches  of  snow  on  their  sides  near  the  sum- 
mits. About  half-past  ten  we  saw  a  large 
buck  moose  Nwirn  from  an  inland  to  the  main- 
land just  back  of  us,  having  probably,  as  a 
hunter  would  say,  •  gotten  our  scent.*  Alx)nt 
two  in  the  afternoon  the  river  widened  out  to 
a  great  extent,  and  was  full  of  islands.  Start- 
ing ft'om  camp  *H8,  the  river,  as  the  map  sljowa, 
becomes  one  vast  network  of  islands,  the 
whole  country  a^  level  as  the  great  plains ; 
and,  as  we  entered  it,  our  Chilcats  seemed  scri- 
ou«ily  to  think  that  we  were  going  out  to  sea ; 
indeed,  a  person  fjaving  no  knowledge  of  the 
country  might  well  think  so.  Here  the  moa- 
« in i toes  were  a  little  worsse  than  in  the  hilly 
country,  and  the  gnats  most  decidedly  so.  As 
w^e  starteti  out  into  this  flat  country,  the  moun- 
tains to  the  left  (or  w  est)  still  continued  in  a 
range  that  was  thrown  back  at  an  angle  from 
the  river's  course,  and  that  ran  out  in  a  spur 
that  was  still  continued  by  a  series  of  i^eaks 
rising  out  of  the  tlat  land,  ajid  diminishing  in 
size  until  they  diBa[)peareil  towards  the  north- 
north-west*  I  cidlcd  tliem  the  liatzel  range, 
or  |»eaks,  after  Professor  Itatzel  of  Munich. 

The  27th  of  July  we  made  obi  Fort  Yukon 
(now  abandoned  as  a  trading-station),  and 
cHnniectiHl  (iur  surveys  wnth  those  of  Capt, 
Raymond's  party  in  1869,  thus  giving  a  survey 
the  whole  length  of  the  river, 
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PROTECTION  OF  ALPINE  PLANTS. 

KvEKY  one  interested  in  alpine  plants  will 
be  glad  to  hear  that  a  society  for  their  protec- 
tion has  been  forine<l  at  <  Geneva.  I^fore  this 
time,  attempts  have  been  made  by  the  govern- 
ments of  several  Swiss  cantons  to  protect 
plants,  especially  the  edelweiss ;  which,  how- 
ever, is  not  a  rare  plant,  and  neeils  protection 
less  than  a  host  of  its  scarcer  neighbors. 
Spain  and  Italy  have  already  taken  steps  to- 
ward protecting  their  alpine  floras ;  and  the 
latter  country  hopes  to  obtain  an  edict  from 
the  government,  which  shall  authorize  the  col- 
lection of  rare  plants,  onl^'  by  ^K^rsons  supplied 
with  cards  of  permission. 

The  new  society  was  founded  in  January, 
18h;3,  under  the  title  '  L'association  pour  la 
protection  des  plantes.'  Its  formation  at 
Geneva  is  particularly  fitting;  for,  besides 
possessing  the  typical  alpine  flora,  this  place 
is  tiie  northern,  and  also  the  southern,  limit 
of  many  plants.  Being  the  great  business  and 
social  centre,  it  is  frequented  by  venders  of 
the  plants ;  so  that  any  action  there  would 
strike  at  the  principal  source  of  drain  :  and, 
from  its  associations  as  tiie  home  of  past  and 
present  eminent  botanists,  it  is  very  suitable. 

The  aim  of  llie  society  will  be  to  cheek  the 
wholesale  collection  of  plants  (and.^  is  thought 
that  the  best  means  to  accomplish  this  is  to 
call  the  attention  of  the  public  to  the  injury 
done  by  the  collection  of  plants  with  roots)  ;  to 
develop  a  taste  for  the  cultivation  of  alpines ; 
and  to  in<liic«.'  ganlonors  to  raise  them,  and  sell 
them  at  a  nuxlerate  price.  These  plans,  esi>e- 
cially  the  propagation  in  snle-gardens,  have 
been  npproved  by  the  Swiss  and  various  other 
alpine  clubs.  Amoni;  the  advocates  of  the 
plan  of  propagation  is  Alphons**  <ie  CandoUe, 
wlio  thinks  that  tlu»  action  of  the  police  and 
lejjal  interference  would  merely  raise?  the  price 
of  plants,  and  thus  increase  tlie  incentive  for 
their  collection. 

The  custom  of  selling  plants  in  tlie  markets 
has  not  long  been  in  vogue,  yet  long  enough 
to  show,  that,  unless  eireelnally  checked,  the 
most  injurious  results  will  follow.  It  causes 
righteous  indignation  to  all  lovers  of  alpine 
plants  to  see  the  wholesale  way  in  which,  twice 
a  week,  the  peasants  (mostly  the  won}en)  Ijring 
into  (ieneva  and  other  markets  these  beautiful 
gems  of  the  mountains,  each  in  its  season,  — 
the  rare  rather  than  the  commoner  ones,  as  tliey 
naturally  command  a  higher  price.  In  fact,  as 
has  been  said,  one  can  make  a  Ijotanical  excnr- 
^ion  withont  going  out  of  the  city.  The  llow- 
«»rs  not  sold  soon  fade  and  droop  in  the  liot 


sun,  and  arc  thrown  aside  as  worthless ;  ravd) 
do  purchasers  keep  them  longer  than  vbolt 
they  are  in  bloom:  and  thus  are  thoasaDdsc! 
plants,  roots  and  all,  destroyed. 

In  the  second  bulletin  of  the  sodetr.  i 
botanist  writes  that  the  societies  for  exchtnge 
of  botanical  specimens  also  offer  much  danger 
to  rare  species.  The  members,  he  says,  trt 
mostly  amateurs,  and  obtain  for  their  her- 
bariums foreign  plants  bj  giving  specimeu  of 
the  rare  plants  of  their  own  country ;  and  this, 
in  time,  absorbs  an  inmiense  quantit}' of  speci- 
mens. He  himself  once  conmianicated  with 
one  of  these  societies  in  order  to  obtain  aooe 
rare  plants.  In  return,  an  exorbitant  list  of 
the  scarcest  kinds  was  demanded,  the  qutiti^ 
being  frequently  expressed  as  *  tin  eharfkk^' 
'  le plus  possible^'  etc.  Besides 
of  drain,  collectors  ftom  horticulUiral  1 
in  England  and  Germany  carry  awiqf 
numbers  of  plants ;  professors  and 
freely  help  themselves  to  rare  spcMsies  ;  * 
ical  guides  '  aid  in  the  devastation  '  ^  " 
collectors  to  rich  localities  ;  and  vast 
are  collected  for  pharmaceutical  prnpostji-^ 
are  sold  as  botanical  albums  or  as  herbaiiipi^ 

Many  localities,  formerly*  rich  in  speehiMli 
are  now  nearly  or  quite  stripped  of  them;:ipi 
it  is  time  that  these  plants,  perhaps  .dis  miffi 
universally  attractive  and  admired  in  the  ifoiili 
should  be  protected  from  the  disastrooi  .W 
annually  made  upon  them. 

The  society  has  attempted  to  checdc  ttii 
abuse  by  spreading  a  knowledge  of  the  daugB 
by  means  of  corresix>ndenoe  and  pnblicatiost. 
It  has  been  suggested  to  post  lilacards  in  SwIh 
hotels,  re(|uesting  visitors  not  to  collect  rooti, 
and  informing  them  where  they  can  purdiUB 
the  same  plants  cultivated,  in  much  better  ooa- 
dition  for  transportation  and  future  cultiiratioD. 

A  most  important  result  of  the  work  of  the 
society  is,  that  a  horticultural  company  has 
l)een  formed  for  the  cultivation  and  sale  of 
such  ali)ine  plants  as  may  be  induced  to  grow 
in  the  valleys.  Mr.  Correvin,  formerly  direc- 
tor of  the  ))otanic  garden  of  (Ieneva,  and  at 
present  secretary  of  the  Society  for  protection 
of  plants,  has  l)een  made  superintendent  ol 
the  establishment.  It  will  raise  plants  from 
seed  princiindly ;  and  they  can  be  purchased 
in  i>ots,  ready  for  transportation.  There  is 
no  cause  to  fear  for  the  success  of  the  enter- 
prise if  the  financial  part  proves  prosperous,  Sfl 
tlie  most  attractive  species  of  alpine  Primulas, 
Campanulas.  Dianthuses,  gentiuns,  edelweiss, 
orchids,  etc..  have  been  successfully-  grown 
in  Switzerland,  in  England,  and  some  of 
<*ven  in  this  country. 
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The  new  society   uow   uumbefs  some  two 

hundred  meraberg.  each  of  >¥botu  i>ays  tlic 
small  atitujal  usses^tmeut  of  two  francs.  All 
|K*raoug  are  Invited  to  join,  and  thus  to  assist 
tliisi  iijot^t  worthy  object,  the  expensef*  of  which, 
e«|>eci«lly  in  tho  way  of  publication,  must  be 
very  considerable. 


THE  DEEP-SEA   CRUS7\iCEA   DREDGED 
BY  THE   TAUSMANA 

Cbubtacka  are  distributed  from  the  surface  of 
till*  wiit(.*r  to  very  great  depths;  and^  at  the  exhi- 
bition   Kit    iU«*    TalJsinuiJ    collt*cilou,   one    may  see 


Islands,  and  which  much  resemble  the  Portunus  of 
our  coast*.  On  the  other  hand,  they  are  very  like 
s(>ecie$  of  the  same  fienns,  obtained  at  the  Antilles^ 
In  the  German  ocean,  and  in  the  Mediterranean. 
Tht*  Oxyrhyncbi,  other  triungn  I  ar  crustacean  a  of  the 
group  of  Brachyura,  are  found  lower  than  the  Inst, 
Li«poguatus  Thompsonj  was  (ountl  between  six  hun- 
dri^'d  and  lifte^/n  hundred  inetrett,  oti  the  Morocco 
coasts ;  and  Scyramathia  Carpenter!,  in  the  sam*?  re- 
gion, at  twdvc  hundred  metres.  The  former  spi-cies 
had  before  been  observed  only  in  the  Gennan  ocean; 
and  th««  latter,  north  of  Scotland  and  in  the  Hedi* 
terrancan, 

Crust  iceikus,  bitennedlate  In   form    between    the 
brachyuraus    and    macruraus,  are  found   in  abun- 
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NepltinuB  Sayi  and  KauliIoKrap*»UM  minutu<i  of  the 
Sar{;na50,  whose  color  thev  havt!  ii«!iuiued,  side  by 
«lrte  wlUi  othrr  forma,  a*  Ethu^a  alba,  which  Is  only 
found  NitwetTh  four  ami  five  thousand  mctren  ho|r»w 
I  he  surface.  The  ^wiramhi^  rruslateiins,  funnlnj; 
Iht*  f^roup  of  Brachynra,  are  extremely  rare  at  ureal 
depths^  Certain  furuiB  nf  these  crabs,  takrn  on  the 
Talisman,  am  remarkable  for  their  gi^n<;raphical  dls- 
trltiutlun,  imch  as  llathyneete%  found  at  four  hun^ 
dred  and  fifty  and  nine  hundred  and  tifty  niHres, 
ih%  coasla  of  Morocco,  and  at  the  C'ape  Verde 


dance  in  deep  water.  Tin  >  3.  vi..  iti  liclong  to  genera 
between  Uve  two;  and,  in  stuilylng  Crustacea,  it  Is 
suqirl^ing  to  see  types,  which,  taken  separately,  ap- 
p«^iir  absolutely  distinct^  brought  into  contact  by 
theso  intermediate  form*i.  Thus  the  genera  Ethusa, 
Uorippe,  Tlomolu,  nnd  Dromla,  arr^  linked  together 
by  many  foiuii,  with  blended  eluiraetcrUtics,  render- 
in  i;  them  di  Hi  cult  to  chi»*ify.  Several  of  the  crustft- 
ceaU!*  are  remarkable  for  their  geojjraphlcal  distri- 
bution. Thus,  on  thn  coasts  of  Mon^cco,  there  was 
found  a  species  of  Dicranomia,  noticed  by  Bdwanls 
In  th#  Caribbean :  and  Horoola  of  Cu?ler,  considered 


Mofi  M  pkMmt  to  tlM  IMIfMnaaftO*  wii  found  ootoBj  lamod  hy  iMduUfful  gpiioairittoi      Tbui*  als. 

mlMidliif  fro«i  Um  eoMU  of  3lotooeo  to  tlio  Awotm  tht  oclgl&ftDy  d^vtloipod  in  a  sbeU  wliidi  bai  be 

and  tli«^UMirt««.    Dm  tbft  OMt  notitfoilite  caniupto  gradiafly  ra^obMCted ;  sod  It  !•  tb«cavity< 

<i|g^at  S9Qfri|>^lcml   dtitiiliiilJoA  It  |iriMailed  \tf  Ipf  to  Uiltvydi  llilo  ^^ecOUr  ttpocios  of 

^^^bte,    TiMwoitlayilaliAftbttllinobocnttollcod  now  oenpAei. 
^■^pvi  tbo  iorf^M,  In  tbt  wal«n  of  tlit  pokiw    We         Oitwti>iHi  1mit»  I 

■ISSmI  ilftMi  ■!  tlio  tiopic9L    Boi  bsro,  lo  BMM  1^  fend  ilw  color  of  tbe  body,  setMurmllyi 

V^uiffod  eondlUoBt  of  their  ntrfoandlacK  tlior  hax^  vMto  vitH  tliMi  tlrfog  oi 

il«t«nod  theb'  fianoff  dopUi  f or  ono  of  a  UiouMud  cpeefai  ataUbh  UiaBoehroo  mm  1049m  la  Ai^ 

ttiVtRs.    Tbit  fact  i»  lBi|Mittsa»  m  Wttlns  ott  tbo  otf  tlwis  bonttiful  «poiiceo«  Uie  Ap 

salanl  dteliibntkui  «if  the  ooeeM.    li  ihowt*  llM»  tl«Mt  roioatihw  Iftoc    GolmOiwlcs  As 

Ihol  c^mlia  eiilntet  fotni*  cztaiid  froai  northem  Koe  •  tfrige.  a  fuecioMoa  ol  vhidi  w^t  tmioeii 


'' Bavaria,  on  wMeh  is  the  impression  of  .an  Er>*oii ; 
nud  ft  comparison  of  theM  specimens  impmssi's  one 
with  their  great  reiemblanoe. 
The   macrurans,  a  groop  to  which  the   cmyflaii 


five  I  r  six  times  as  long  ta  the  body;  Kematoca 

ciiniH   i(\g,   :j),    whose  elaws   are   db proportionately 
long;  Opiopborus;  Notostomus,  of  a  vivid  red;  Acan 
tephyni;    Pasijihai?,    someilmeH    browni   somcliine 


car*^ 
ely 

'1 


ri6 


SC  FENCE. 


[Vou  lU..  .No.: 


attontinii,  linally,  niiiMii;;  tlio  sc1ii/.o))<>iN.  to  (Siiataii- 
])!iaiiMH,  i>f  lar;;*'  sizf,  ;iM<i  ««f  a  scarli-l  ot»li»r.  TIh' 
liiwMT  <Tusl:iri'ans,  AiiipliipiHl.i  lunl  IsopiMla.  woni 
fouiul  in  Iiin:('  ininibcrs;  hut  a  stinly  of  tlit-ni  is 
iiUH'h  li"iH  iiilfp'^ting  than  Ihat  cf  l!u»  f«»rins  n{ 
wliirli  we  ]iavt>  just  8ix>ki'u.  Tin'  Apccirs  (»f  Nyuiphoii 
is  abuiidanl  at  great  dfpths;  ami  a  giant  form,  whoso 
stomach  t^xtcnds  to  the  end  nf  its  claws,  i'olo^sen- 
deis  titan,  was  tak<rn  at  four  thousand  m^'tn**. 

Willi  rrustaceans,  as  with  fishes,  it  is  very  inter- 
i"«ling  to  ini|uin>  whether  the  circumstances  sur- 
rounding them  cause  motlilications  and  adaptations 
in  their  ori^anisms.  The  clKue^es  iu  tin-  tissues  are 
oftih  noticeahle  in  the  structure  of  tin*  carapace  and 
nuisirles.  I  havi*  alreaiiy  call«-il  attention  to  Penta- 
cheji-s.  I'olycheles,  antl  Willemoosia,  wlmse  tissui's 
are  so  tran»<pari"nt  as  to  allow  the  viscera  to  In*  seen; 
and  the  th;sh  !*«  tendiT,  and  lacklni;  lliivitr.  'J'ln* 
exterior  <'ol(irs  an-  either  a  hriiiht  re«l,  a  ro*e-white, 
i»r  a  i>ure  wliile.  The  macruran  Cnisiacoa  are  spe- 
cially notieeahle  for  iheir  brilliant  colors:  and  «»ne 
c.uinot  n'Slrain  a  feeling  of  admiration  f(»r  Arif-ti*.'?, 
of  a  cii'Miine  color:  Ntitostonius,  of  a  pure,  deep  reil; 
and  Tasiphae.  spotted  n'd  anil  white.  At  very  great 
depths.  ri>se-\\hit.c  ur  pure  white  are  the  only  lints 
oiKi'i-ved. 

With  Tlie  fishes,  as  wi-  ha\e  seen,  the  visual  organs 
are  aiwav'*  well  devtjloped.  at  w];atever  dejith  these 
animaN  are  taken,  li  i«i  not  so  with  the  Crusta- 
cea, several  spccii's  of  quite  different  groups  having 
oxpeiiiMiced  atrophy,  antl  •iometiin«'S  a  complete  tlis- 
apiM-araiice  of  the  i'y«'s.  It  is,  however,  a  very  sin- 
gular fact,  that  some  species  in  the  same  gi-nus  are 
blind,  and  ot}i«-rs  are  not.  Tims  Eibu^a  granulata, 
living  In  tin*  <I'-nnan  ticean,  between  two  hundred 
and  thirtei-n  hundred  metre*,  is  blinjl;  wblU'  Ktbnsa 
alba,  taken  in  the  Atlamie.  at  ti\e  tbfjusand  metres, 
is  not  blind.  Tin*  ilisappearance  of  tlu»  t-yes  sei-nis 
to  be  grailnal,  and  to  be  related  to  thedejiili  at  which 
tin'  animal  liv«»<.  The  cornea  Hist  di.«:ipjiears.  the 
ocular  stalk  remaining,  and  brim:  movable.  Then 
tbe<.'  ]);uis  l)cM'i»me  tix«'<l.  ami,  losini:  tlnii-  charac- 
ters, are  clian;^ed  int<»  s]iin<»>.  Thus.  s:iy>  Nor'man, 
*' Kthuxa  i:r.niu!ala.  iln'il.:i'.l  berwM'en  ou'*  huiMli-cd 
anl  ten  and  ilii-e  bnndr*'-!  and  >i-venty  f:ithnm>.  has 
two  H'markiible  oeubir  f;t;ilU««.  snioofb  and  ronmle«l 
at  ibe  eNireiiiity.  wb-'i-e  oiilinaiily  tin'  eyes  ar«' 
placed.  Willi  the  s[)erimi'n>  fr.im  the  north,  livini: 
at  a  depth  of  from  livi'  hnn«lretl  and  fi»rty-lwi)  to 
s«'ven  bnntlrcd  and  live  l'athi»ms,  tin.'  ocular  stalks 
arc  nt»  lunger  movable  :  tin'y  beconn»  fixed  in  the 
sock»'fs,  an»l  tb»'ir  fnnciion  is  cbaniieil.  Their  dimen- 
sions an'  much  enlargi'd:  ibey  approach  tln'ir  Inun- 
dation: ami,  instead  of  bein^  r<>ninie*i.  tbey  end  in  a 
very  firm  r«>strum.  No  longer  M-rviir:  a>  cy*-*;,  they 
stM've  as  r'i>tra."  We  have  on  e\bi!r;:ion  one  blind 
spi'cics.  (lalathodcs  .\ntonii  (liu'.  1..  i.ikcn  on  the 
Talisman:  an«l  near  tbi>  straie/e  io:ni,  who-^e  i-ycs 
are  replaciMl  by  sharp  Sjiini'S,  ma\  be  >--ru  I'l-nta- 
«'heb'^,  IN.»lychel»'s,  Willcnioi'*;ia,  and  r\m"nf>mus. 
whose  t'ves  ;irc  mf)re  or  less  cbani:ed. 

Crustai-cans  of  irn-at  (b>pths  emit  phosphorescence, 
ilje  li'^ht   is  shed,  sonn'tirnes   by   the   wlnde  surface 


of  the  bo<ly,  and  ffometiuu'S.  as  with  Arisieiri 
si>ecial  manner,  by  the  eyes  themselves.  WiiL  ^v 
of  them  it  seems  as  if  there  were,  in  certain  lan 
the  boily,  organs  arranged  for  the  producti<iD  oi : 
light,  —  a  fact  which  recalls  what  was  said  l^*. 
fishes.  Thus  in  Acaiitephyra  pell uclda^  anew spt>. 
the  rlawsare  furnished  with  phosphoresceni  baiidi 
Tlic  organs  of  touch  are  considerably  deTclop^h'Ji 
most  remarkable  example  of  which  is  found  lo'j: 
long  antennae  of  Arlstes.  With  certain  crustartUi 
as  in  Beuthesisymnus,  the  last  pair  of  claws  a5$ui^ 
tin*  character  of  antennae,  and  hare  the  i'lmtiU': 
tl(»n,  probably,  as  these  organs. 


TUE   WOBURN   DOTATION  EXPERI- 
MENTS. 

Foil  the  past  six  years  some  very  intereri: 
field -experiments  have  been  In  progress  at  Wubar. 
Kng..  under  the  conduct  of  Dr.  Voelcker.  cbemUtc 
the  Royal  agricultural  society.  A  portion  of  lb* 
experiments  are  upon  the  continuous  growth  of  tI» 
and  barley  on  the  same  land,  and  closely  reseicK- 
the  celebrated  Kothamsted  experiments,  differs: 
from  them  in  being:  made  upon  light  land.  0:ltr  ^ 
the  exitorinients  are  rotation  experiments,  and  v- 
ili'signetl  to  test  the  comparative  agricultural  vi:> 
of  artificial  fertilizers,  and  of  bamyard-manurv  maii: 
from  different  feeding-stuffs.  These  ex periuieiit;  i> 
to  be  continued  for  a  series  of  years;  but  a  brief  ilr 
.seription  of  their  plan,  and  a  statement  of  the  res^;- 
obtained  up  to  the  present  time,  may  not  be  ititLoi 
interest. 

The  rotation  is  an  ordinary  four-course  r">t,riT.: 
viz.,  roots,  barley,  grass,  and  wheat.  Sixteen acnrs&:- 
un<ier  ox|>erinienl:  so  that,  in  any  given  year,  fw 
acres  are  «?overed  by  o.icli  crop,  while,  in  the  our*- 
of  four  years,  each  plot  of  fdiir  acres  bears  >uc«>'- 
sivcly  the  crops  above  enumerated.  The  foli^-vi-jj 
table  shows  at  <»ne  view  the  crops  thus  faroarriiilb 
each  pint :  — 


I>:it«- 


ri(.t  1. 


ISHl 


<ir]»*H 
Who.ii 

Itarliry 
<  i  riiMit 
Whrai 
\  Ui)Otri 


I'iul  J. 


Win  at 

Koittrt 

.  *r rusts 


VK'X  Z.        PI.:  i 


\Vlj,.ar 

Jt<.>l>lf4 

liarl.y 

<.rr;u*« 

,  Whtrii 


l:.ir:.j 
( i  r.i*» 

Barlr-. 


Karh  plot  of  four  acre«  is  subdivided  into  fou 
one-acre  seciituis,  and  these  are  fertilized  in  differ^i 
ways.  As  each  of  the  four  plots  i-*  treated  exact  1 
alike  in  ^ncce->ive  years,  it  will  suffice  to  f<dlow  or. 
pbit  throuuh  tin*  four  years,  in  onler  to  understan 
Iniw  each  i-cction  i»f  it  is  fertilized.  Plot  Xo.  1  wi 
in  L:ra>s  in  1^77,  the  grass  beinj-  a  mixture  of  clov« 
ami  rye-gras>.  Sheeii  wwe  pastured  on  each  of  tli 
four  .sections  of  this  plot  sntlicieut  to  coDaamBtl 
i:rass.  To  the  sheej)  on  the  first  section  w«ra 
7*js  pounds  of  decorticated  cotton sced-meaP 
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nti  the  second  section  the  same  welgbr  of  otrn- 
fn^nl,  wliile  on  tJie  third  aiiij  fourlb  sections  the  sheep 
h;i<t  of*iy  I  he  grass.  The  droppings  of  the  animals 
were  left  on  the  Uud;  and,  as  fjLltening  anIniAls  re- 
tain  procticttJly  none  of  the  ferUlizing  Ingredients  ot 
their  fotiMl,  these  droppings  were  richer  on  the  first 
and  second  sections  by  the  amount  of  plwit-tood  con- 
tAined  in  the  cotton^eed-me&l  and  corrhuieiil  n^sjiec- 
tlvely.  Jn  the  fall  the  land  wa«  sown  to  wheat;  Hud 
in  the  spring,  sections  3  and  4.  on  wliich  no  ground- 
foed  waj  fed,  were  Uip-dressed  with  commercial  fer- 
tlli£4?ri.  Section  3  received  fertilizer?  containing 
amounts  of  nirrogen  and  mineral  ingredients  e<|ual 
to  the  nitrogen  and  ash  of  the  728  (lounds  of  cotton* 
seed-meaJ  fed  on  section  J ;  and  section  4,  in  tlic  same 
way,  received  nltrof^en  and  ash  equal  to  the  amounts 
contained  in  tlie  72?*  |K)imds  of  corn-meal  fed  on  sec- 
tion 2. 

Thus  the  four  sections  of  this  plot  permitted  a  com- 
parison of  the  relative  value  for  the  wtieat-crop,  lirHt, 
of  stable*raanure  made  from  corn-meal  and  cotl<*n- 

id*meat    res]>ectively,    and,   second,   between   the 

lite  of  stable-matiure  and  a  quantity  of  commer- 
lertiliiers  contalnlog  the  same  amounts  of  plant- 
Following  the  wheat,  mangoUls  were  grown 
'In  TWO,  variously  manured  on  the  four  sections.  On 
secUon  1  they  received  stable-mnnurc  mode  from 
JJ12S  pounds  of  straw  as  litter,  5,<K»0  pounds  of  man- 
golds, l,25t>  pounds  of  wheat-straw,  and  l^fKK)  pounds 
of  cott<insrcd-meal ;  on  feciion  2,  stable-manure  made 
from  lh«L'  »ame  amounts  of  food  and  litter,  except 
that  l,Otj<)  pounds  of  corn-meal  were  substituted  for 
1,000  pounds  of  cot  ton  seed -meaU  On  plot  3  they 
received  stable-manure  made  from  the  same  quanti- 
ties of  roots  and  coarse  feed  as  were  mentioned  above, 
but  witjiout  either  cottonseed-  or  maize-meal,  and,  in 
Edition  to  this  stable-manure,  commercial  fertilizers 
tqnivalent  to  all  the  ash,  and  two-thirds  of  the  nitro- 
gen, of  1,000  pounds  of  cottonseed-meal.  On  plot  4 
they  received  the  same  stable-manure  as  on  plot  3, 
and,  in  addition,  chemicals  equivalejit  to  the  ash  and 
nitrogen  of  1,000  pounds  of  corn-meal. 

Here,  again,  we  have  a  comparison  of  stable-manure 
from  ditferent  foddei-s  with  equivalent  amounts  of 
concenirai«?d  fertilizern.  The  stahle-manu re,  in  this 
ease,  wjis  made  by  steers  wtiich  were  fed  in  so-called 
feeding-lKjxcf,  in  which  all  the  excrrmcnta  and  litter 
were  retained,  and  compacted  by  the  movements  of 
the  animal. 

The  mangolds  proiluced  on  each  >*eetlon  were 
weighed,  and  then  fed  out  to  sheep  on  the  land. 
Following  tlje  mangolds  C4imc,  in  ISNO,  barley.  This 
received  no  manure  hut  the  droppings  of  the  ^hei>p 
|0  which  the  mangolds  were  fed,  except  that  section 
'  H!ceived  the  remaining  third  of  the  nitrogen  of  1,000 
nds  of  cottonseed -meat  in  tlie  form  of  a  top-dress- 
ing of  nitrsfi^  of  loda. 

In  1881  the  barley  was  followed  by  grus,  to  be  fed 
off  by  slieep  aa  described,  thus  begiunlng  the  rota- 
tion anew. 

r »«  of  the  four  years* 
n»:  •♦' tests,  with  as  many 

eropsi  of  the  manttrtai  value  of  cotUiOseed-meal  as 


t  irmpared  with  maize-meal,  and  of  each  as  compared 
with  an  equivalent  amount  of  concentrated  fertlHx- 
ers.  Moreover,  since  each  one  of  the  four  plotf^  is 
treated  alike,  three  such  comparisons  can  be  nnute 
each  year  in  different  plots.  Thus,  by  continuing 
the  experiments  for  a  feries  of  year?,  it  will  be  jxis- 
sible  to  eliminate  from  the  results,  to  a  certain  extent, 
the  errors  which  may  arise  from  unequal  qtialily  of 
tlie  soil  on  the  different  sections,  and  also  to  judge 
how  the  character  of  the  season  affects  the  action  of 
the  manures. 

The  subject  is  a  very  interesting  one^  and  one 
which  has  received  comparatively  little  attention 
experimentally.  We  know,  indeed,  with  snfllclimt 
accuracy,  the  relations  l»etween  the  corn[>oiitlon  of 
footl  and  that  of  the  manure  made  from  it.  We 
ktiow  thut  in  the  manure  of  working,  and  of  mature 
fattening  animals,  is  found  practically  all  the  plant- 
food  which  their  fodder  contained.  We  know,  that, 
in  the  case  of  growing  animals  and  of  tho^<^  giving 
niilk,  more  or  les*^  of  the  elements  of  plant-food  pass 
into  the  new  growth,  or  into  the  milk,  and  are  lost 
to  the  manure;  and  we  know  approxitnately  what 
proportions  of  them  are  thus  lost  on  the  average. 
With  the  necessary  data  as  to  amount  and  kind  of 
food  consumed,  it  is  a  comparatively  easy  ta&k  to 
compute  the  amount  of  valuable  matters  contained 
in  the  manure  produced;  but  a»  to  what  modifica- 
tion the  agricultnml  value  of  tlie^e  matters  may  have 
undergone,  and  how  it  compares  with  the  various 
forms  of  artificial  fertilizers,  we  are  comparatively 
ignorant.  For  example:  we  know  that  practically 
all  the  phosphoric  ai.'id  of  the  food  of  a  fattening 
animal  pa^se;}  into  the  excreta:  but  how  the  ma- 
nurial  value  of  this  phosphoric  add  compares  with 
that  of  the  soluble,  the  reverted,  or  the  insoluble 
phosphoric  acid  of  a  superphosphate,  with  that  of  raw 
bone,  or  of  native  phosphates^  can  be,  at  best,  oidy 
conjectured. 

The  Wobuni  rotation  experiments  promise  to  con- 
tribute to  the  solution  of  some  of  tliese  question*. 
It  would  be  premature  to  seek  to  draw  definite  con- 
clusions from  the  results  thus  far  obtained;  for  only 
a  considerable  length  of  time  can  enable  us  to  esti* 
mate  the  effect  of  cimUnutiUM  tieatment,  of  the  sort 
described,  upon  the  yield  of  the  several  cropn*  At 
the  aame  time,  a  brief  statement  of  them  may  fur- 
nish some  interesting  suggestions. 

The  following  table  contains  tlie  results,  up  to 
1882,  in  pounds  per  acre,  of  the  experiments  on  man- 
golds, barley,  and  wheat,  tinder  the  head  of  manur- 
ing are  included  only  the  amounts  of  cottonseed-  or 
corn-meal  feil  to  the  sheep,  or  Uieir  equivalents  jn 
commercial  fertilizers,  it  should  \\e  understood  that 
this  was  not  all  the  manure  ustnl,  as  will  he  evident 
on  comparing  the  detailed  description  of  a  rotation 
given  above. 

In  interpreting  the»e  results,  there  are  some  things 
which  should  be  bc^rne  In  mltid.  In  the  first  plaoe» 
wc  find  in  the  n^pi^ru  of  the  above  cxpcrimenU,  in 
the  Journal  (/  tht  Royal  agricuUurai  soclefy,  very 
meagre  details  as  to  their  comluct.  It  Is  to  be  sup- 
posed that  all  four  of  the  sections  In  each  plot  were 
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Bcct.l 


MunuritiK. 


ResultB  of  Wobum  rotation  experiment. 

Mangolds. 

is;:  —  not  So.  2.   istb—  riwi  ?fo.  1.  J  iflw— Plot  yu,  i. 


|llooti*.  TiipH.  Tutnl.  l{iK)ta.  Tc 


Total 


I     ■  inno  lb*.  cottoiiH«t*d-im>ttl  j   r>,V'Jii  4.fl'><)   I1.:>1»  1*9.475  fl.O'JA 

3  AmH  and  J  of  nlirutrfn  of  I 

roltuni«tMtI-mi-al    .     .  ■  Ifl.lSH  T.-^TA   23.70:i  40,82i)  SJ2& 

4  Ash    and     iiltnit;i>n     of  i 

inalzv  meal  ....      S,4<H)  :>.>'kri)    I4.ii50  Z'i.MT  TJ  W 


-.1- 


io,oss 


lf,»47 


Tfl^, 


T0«Al-   fifiOM. 


4.tS 


14,17* 


9jm  MiT|i4,»i0||s&p3St 

lT,i7fi 


i,4«3  ^,10^  i 


4^75  1V»U«,«8 


IMO^PIotZ^O.  B.  ,   im-PfaxStL 


Topii-'TatAl.  !BaotL  Tofi^Tft  I 


«i^uo  B^u  ;5ij«i :flo.oat  %Mm^\ 


l^ia   41,047  4«,W7  T^lfi  3U  I 
7,4SQ  'M,3»a  4^0W  USi  ^  I 


RaRI.EY,   APTRll   MANOdLDii   rSI>  OX  THE   LAMD. 


1S7S— Plot  No.  2. 


18TK  —  riot  No.  4. 


1880— IMot  No.  1. 


8t»cl. 


Maiiiirin((. 


<iniin.  Straw.  Total..  Oraln.  Straw.  Total. I  Oraln.  Htraw. 

:  t  :i 


No  ft'rilUxrrit 

;  .Vo  fiTtllizom 

Niirnto  uf  imhIu,  ooiitainin^  J  tli«> 
nitrocrcn  of  lOUO  Ibri.  eottuii- 
Hfeil-mi'al 

No  flTtlll/iTi* 


•2.«*)S      :j,l.TJ      :..14«i       1,7>*1      2.«i«  !  4,747  1    1.W7 
I.SSu  :   ».16'i      :i.c»40       1,912      3.1SU  I   5,Otf2  Ij   1,717 


2.2i*l      :\,^lh      6,110       2,0!Wi      3.132  !   5,217  :    l.»7 
1.7:xi      3,1li:i      4.<.«4;>       1,:>43      2.rt24  '•   4,167  I    1,575 

I  I- 


2.782 
2,098 


2,089 
2.480 


1881— PkANo.: 


Total.  iUrain.,dtnw..T:^ 


1  ■ 


4.729    ■   2.256      ZfiK    US 
4.415    I   2,190  ;  2,052    iJH 


4,886 
4.0A5 


2,267  I  8.158     MS 
2.3IC  :   2.19S7    Vi4i 


Wheat,  aktkr  ora!*!*  fkd  ox  the  land. 

Maniiriiii;.  . 

;;     Grain 

i' 

''2><  IbH.  cottonMcod-nit'Al 

7'J8  Ibit.  iimlzo-moal 

iMTtilizerH  contHiniiit;  :uih  ntnl  iiitriitri*!)  of ''.'*«  HiN.  cottoiifi'ttl-nu'al 

K(.Tlili/i'r»  coiituiiiint;  n!«h  aiul  niirou'i-ii  of  7'>  1)>M.  inai/.fiucal 


1878— riot  Xo.  I. 


Straw. 


Total 


2.177 
2,304 
2,6S6 
2,118 

4.874 
4.62-« 
6.376 
5.479 

■       7.051 
»,03J 

7.r«7 

Manuring'. 


1  ST'J  —  Plot  Ni>.  3.  18*)  —  riot  Xo.  2. 

I  <;raln.  ,  Slmw.  '  Total.      Uraln.    Straw.  I  Total.   I 


1881  —  Plot  So.  4. 


UraiD.  '  Straw.     Total. 


, '".Ti  IhM.  I'oMotiKi'iil  mrul I  l.K^4  .'..T'l;;  7.r.:7 

TJS  IJiH.  iiiai/.i'.iin-:il '  l.'i:H  .'./"M  7.'.»-**2 

I'VriiliziTK  I  rpiivali'Mi  til  liTJ  PiH.  c.,tti)ii!«cril.iiiral  L'.it:;4  '    T.MS  •.»,'_'"-J 

KtTiiliziTi*  niuivali'iit  t'l  TJ"*  Hi!*,  inul/.r-im-al  .     .  L'.uJ-J  fi.oTT  S.lJ'.n* 


l.iX«  n.flTrt  4,709 

l.'_H»l  4,1  W  •  n.3ol 

•»i»l»  4.21  S  :  5.217 

i.iir.  3.H70  :  ft.owi 


2.W7 
:J.077 
3.114 

2,(»43 


4.700  7.r>: 

4,717  .    T.TvM 

6.3fiy  *,♦<: 

:>,14»*  '  ».iv: 


ftillivattMl,  Rcotlrd,  and  otherwise  tn-alojl,  exactly 
alike:  but  no  mention  is  made  of  tlie  moans  adopted 
to  secure  accuracy  in  these  respects.  We  arc  not  tt)ld 
whether  the  c«)mp()sition  of  the  fodders  and  fertilizers 
used  was  actually  determine*!  hy  analysis,  or  whether 
avtTuge  composition  was  a>siimi'd  for  them.  Wt» 
have  no  comparison  of  the  croi)S  on  the  several  sec- 
tions as  to  tlui  proi)ortion  of  water  lln^y  contained 
wlicn  weighed.  ,\hov<'  all.  we  have  no  i)roof  of  tin' 
uniform  (juality  of  the  lainl.  and  no  knowledge  of  its 
natural  capacity,  a^s  neither  unmanured  jil«»l«*  nor 
duplicate  manurings  were  emplnye«l. 

Tinier  the>;e  circumstances,  it  is  i^vident  that  no 
great  w<*ight  can  he  given  to  small  diffi-rcnct'S  of 
vieM,  or  to  single  roults.  On  the  otlier  liand,  a 
result  whicli  is  re])eateil  year  after  \ ear,  or  which  is 
very  striking  in  amount,  may  serve  a><  the  basis  of  at 
iea-it  tenlative  conelu^^ions. 


Taking  first  the  results  on  in.an golds,  we  find,  that. 
In  every  case,  tlie  manuring  with  cottonseed -meal 
was  folio  well  by  a  larger  crop  than  was  that  with 
corn-meal:  further,  that  in  everj'  case  the  fertilizers 
equivalent  to  the  cottonseed-meal  were  followed  by 
a  larger  crop  than  were  those  ctiuiTalcnt  to  the  corn- 
meal  :  finally,  tliat  in  every  case  but  one  (l.'^^l  — 
riots  2  and  4)  the  commercial  fertilizers  were  foUoweil 
by  a  heavier  crop  than  was  the  corresponding  stable- 
manure. 

Taking  m^xt  the  barley,  and  taking  the  figures  as 
they  stand,  in  three  cases  out  of  four  the  manurins; 
with  cottonseed-meal  w.is  followed  by  a  larger  vield, 
both  of  grain  am!  of  total  crop,  than  was  that' with 
corn-meal. 

In  three  case^  out  of  four  the  grain,  and  in  every 
case  the  total  crop,  were  greater  after  the  ferUUmer* 
equivalent  u*  the  cottonseed-meal  than  after  V 
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#^»iwJ«it  to  the  com-tneftl.  Iii  four  caa««  out  of 
«|g|iA  the  fertilizers  were  followed  by  a  heavier  crop 
IImui  was  the  vtaJsle-iumure.  Many  of  Ibe  differ^ 
«flie««,  however,  are  eomparatlrely  smalL 

In  (he  wheat  experiments  the  corn-meal  manure 
pTDTod  superior  to  the  eottotiseed  manure  in  every 
^aae  §a  regards  ^rainf  and  in  three  out  of  four  cases 
M  regards  total  yield.  The  fertilizers  equivalent  to 
the  cottonsc'ed-meal  proved  superior  to  tho^e  equiva- 
lent to  the  c<>rn-meaJ  in  three  cas^s  out  of  four  as  re- 
ganls  grain,  und  in  every  case  as  regards  toUl  yield. 
The  fertilizi^rs  surpassed  the  corresponding  stable- 
manure  in  seven  cases  out  of  eight  as  regards  total 
yield,  wliile  as  regards  grain  the  proportion  is  four 
to  four. 

Soni*'  *»f  these  results  are  cjuitc  different  from  tliose 
which  w«?  *hould  have  expecti*d.  Cottonsecd-rneal  of 
good  quality  contains  more  tlian  two  and  h  qnttrter 
times  a.^  much  nitrogen,  four  and  a  half  times  ix^ 
much  phosphoric  ftcid.  and  four  tlmci  as  much  pot- 
»ah,  as  corn-meal,  and  consequently  the  manure 
made  from  thc^  former  in  tliese  experimenu  mus^t 
have  beon  much  the  richer.  The  greater  growth  of 
the  fuangolds  on  the  cf»llonseed  sections  accords  with 
this  fact,  while  the  still  grcatt*r  effect  of  tlie  commer- 
cial fertilizers  corresponds  with  tiielr  greater  solu- 
Idlity  and  consequent  prompter  action.  With  thu 
barley  an*l  wheat,  the^e  results  are  far  lesi  marked. 
Willi  the  barley,  Ihey  are  mostly  the  same  in  kind. 
With  the  wheat,  cottonseed-meal  was  excelled  by  eorn- 
ineal  as  a  man u re-prod ucer*  while  otherwise  the  re- 
sults were  in  tli«  main  the  same  as  with  the  other 
crops, 

.\  nM>re  careful  examination,  however,  fihows  Uiat 
the  differences,  lM)th  as  to  barley  and  wheat,  are  loo 
small  to  be  uf  very  much  signifjciuice.  Tho  greatest 
difference  of  yield  of  grain  between  the  corn-meal 
and  C4ittonsecd  sections  was,  in  the  ca^e  of  barley, 
two  hnndreii  and  thirty  |H)unds  per  acre,  e<iual  Uy 
about  five  bushels,  and.  In  the  case  of  wheat,  a  hun- 
dreil  and  sixty-eight  pound^^  per  acre,  equal  to  less 
than  ibrvc  bushels*  Tht^  dltTcrenccs  in  tlie  total 
yield  (grain  and  straw)  an5  correspt»ndingly  smalL 
It  is  certainly  questionable,  wliether  these  differences 
jin*  not  less  than  the  errors  of  experiment;  and  the 
only  safe  conclusion  which  we  cari  draw  is^  thut  the 
yield  was  not  greatly  different  in  the  two  cases. 

Tlie  commercial  fertilizers  showed  greater  differ- 
ences; the  richer  manuring,  containing  tlie  equivalent 
of  the  cQttonseed-mctt!,  generally  proving  decideilly 
superior,  piutJcularly  as  rnganls  the  t4»tai  yields  the 
tfmin  beini<  not  so  much  afTected. 
^  As  compared  viitb  tt«e  ?«!:tb!e'manures,  the  fertilizers 
•how  but  a  ^!  1  wheat.    The  barley, 

it  must  be  i  ill  no  nuinure  orfer* 

tlllierf  dlnr*ctiv,  «*iepr  a  light  lojMlresiing  of  nitrate 
i}f  soda  on  section  3,  but  only  the  dmppings  of  the 
alieep  fed  on  the  mangolds  of  the  preceding  year. 

It  is  not  the  purf>i»«r  nt  this  article  to  theorize  aato 
Uie  prasuus  of  the  roinUs  tdjtained  in  these  exiieri- 
ments,  and  such  theurizini;  would  l>e  premature  at 
present.  One  thing  Is  shown  very  plainly  by  them^ 
however;  and  that  U»  that«  In  alt  discussion  of  mctluKls 


and  systems  of  fertilizing  tha  soil,  two  aspects  of  the 
question  mu>t  be  clearly  distinguished.  We  may  rtt> 
gard  manures  either  as  direct  sources  of  food  to  thfl 
plant,  or  as  means  of  enriching  the  soil,  and  accord- 
in  j;ly  distinguish  between  the  imujedlate  returns 
which  they  yield,  and  their  value  as  an  investment. 
In  tJiese  experiments  (here  can  be  no  doubt  that  the 
cottonseed  si'Clions  received  more  plant-food  than 
the  corn-meai  sections  in  every  case,  and  we  have  no 
rej^son  to  suppose  that  this  plant-food  would  not  all 
become  avaitable  at  some  time;  but  the  immediate 
returns  wer^i  not  always  greater.  In  the  compara- 
tively short  time  during  which  the  experiments  have 
been  in  progntss,  it  has  been  the  immediate  value  of 
the  manures  and  fertilizers  used  which  has  manifested 
itself, 

Wliciher,  after  a  number  of  years,  the  richer  manur> 
ing  will  not  show  better  results  on  the  graiii-plots,  is 
a  question  which,  a  priori,  would  receive  an  affirm»- 
Uve  answer;  and  the  te»timony  of  expt>riment  on  this 
jM»int  will  Im'  awaited  with  ititerest. 

H.  l\  ASMaBY. 


THE  AMERICA!^   FISH-CULTURAL   AS- 
soar  A  TION. 

The  annual  meeting  of  this  association  was  held 
in  the  lecture^room  of  the  National  museum  at  Wash- 
ington^ on  May  IH,  14,  and  15,  President  Beukard 
made  an  address  of  welcome,  and  briefly  reviewed 
the  work  of  the  association  for  the  past  year. 

Many  papers  were  read,  and  the  attendance  was 
gooil  throughout.  Mr.  F.  Mather  gave  an  account 
of  the  1  latching- work  at  Cold  Spring  Harbor,  stating 
that  th«'  e)cg!H  of  the  ioni-cod  had  been  successfully 
hatched  there  this  spring. 

Prof.  H.  J.  UJee  related  his  experiments  with  vari- 
ous substances  used  to  destroy  the  Saprolegnla,  the 
fungus  which  attacks  fishes  in  aquaria.  The  most 
successful  results  were  obtained  by  the  use  of  a  bath 
of  common  salt.  Fishes  which  were  badly  infested 
with  the  fungus,  after  immersion  in  a  moderately  di- 
luted solution  of  salt  and  water  for  a  minute  or  so, 
after  a  while  had  the  adherent  dim  of  fungus  loos- 
ened in  large  flakes.  This  method,  if  applied  in  time, 
would  i>rovc  effectual,  if  one  were  after wartU  careful 
not  to  introduce  into  the  aquarium  organic  material 
which  woulil  decompcise,  and  afford  a  nidus  for  the 
nourishment  and  multiplication  of  this  pest  from  its 
spires. 

Mr.  L.  .Hione  read  a  paper  on  theartiflci.il  propaga- 
tion of  salmon  in  the  Cotumbla-Oiver  basin,  taking 
the  gri>und  that  it  was  pn>bably  now  loo  late  to  be- 
gin propagating  these  tishes  in  some  of  the  most  de- 
pleted branches  of  the  Columbia. 

Mr,  C.  G/Atkins  gave  some  Importsnt  data  re»|iect- 
ing  the  rate  of  growth,  and  facts  rei^  <•  habits 

of  land-locked  salmon.     In  reply  t.  by  Mr. 

G.  IK  Goode,  the  speaker  thought  li^^il  the  land- 
locked salmon  did  not  hybridize  with  the  conimou 
salmon  under  natural  conditions;  nor  did  he  think 
that  there  was  evidence  at  present  to  prove  that  tha 
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laiiii-lru'kecl  salmon    had    iloPcemhMl   frf»in  the   ^ea-  ■-       ' '     ~ ■ 

salinmi,  thdii^rh  the  latter  was  ppohulily  the  ancestor  Coumriw.  S«..afoifi 

of  thi*  former.  ■  ■-     

Or.  >V.  M.  Hudson,  I  if  tin-  Cull  Mf^-tltMit  Mioll-IUh-  rmtni  siau-M  • sjaj.'^tw 

(.Tie;*  cum  mission,  pave  an  intrrestiiii;  aci^iunt  of  the  *»"■*** _.  _r^**^ 

great  work  in  progrciH  in  extendi n;;  the  an'a  of  the  Toul  f«ir  Nurtli  Aincrlro a.&:j:.4viM 

oyst«*r-b<;«ls  in  the  waters  of  Connecticut  l)y  sowing  Kmncr ~  «o.wj» 

shells,  to^clherwilh  a  small  proiMift ion  of  live  oyst*T9,  tin-at  Uriuiin'    !'.!!!!!!!...      1.6AQ.MM* 

over  the  bottom,  in  waters  not  iKjforepnHluctlve.   The  "i'l"!""* ;    ;;;.;;.■;;;;;;;■       viSSi 

statistics  presente<l  by  the  author  tdiowed  that  this  iJinniuiy  \    '.'..'.'.'.'.     I    '.'.'    '. 

industry  had  developed  within  a  very  short  {M^riod  to  Jiu'ifn"""     •    *  • j^ 

ama/.ing  proportions  in  his  state,  mainly  thmugh  the  runuffsi    '.    .       '.  '.'.'.'.'.'.'.'.  \ 

enlightened  administration  of  the  ci«nniissioners,  and  u'""/"*' 

the  enactment  of  gcKxl  pn»tective  laws  l>y  the  state  Nurway     '.'.'.'.'.'..,.'.'.'.'., 

legislature.     Th<!  speaker  also  gave  a  svnopsis  of  the  ,_     ,,     ,.  .«,,..<«,«„ 

,  ,   ,.        ,/  t  •        *    *i  "   I     1  1  •  I.  Total  for  Kiirop.- ■J.3l.30O,» 

laws   regulating  the  ownership  of  the  l>eds.  which  _  

he  s;ud  were  working  admirably,  and  conchulcd  by  "  "'  ~  -----    --  _       _       —    I 

saying  that  the  worst  enemies  of  the  oyster  in  liis  The  oyster-industry  is    rapiilly  passing  from  \\fi  I 

static  were  the  star-fishes  and  human  poaclKTS.  being  hands  of  the  fishermen  into  those  of  oyster-cultor-  | 

undecidf'd  in  Ids  own  mind  which  of  the  two  was  ists.     Tlie  oyiter,  being  sedentary  except  f or  i  few 

the  worse.     Steps  were  being  taken  to  have  all  the  days  in  the  earliest  stages  of  its  existence,  is  ea&r 

stfir-fishfs  which  arc  dredged  destroyed.  exterminates!  in  any  given  locality;  since,  althoiub 

Lieut.  Franris  Winslow,  U.S.N.,  rea<l  a  hmg  pai>er  it  may  not  Ikj  pr>ssible  for  the  fishermen  lo  rakeuf 

on  the  presiMit  condition  and  future  prospects  of  the  from  the  bottom  every  individual,  wholesale  method} 

oyster-iiulu'»try,  in  which  he  showiMl  that  the  beds  of  of  capturc>  soon  result  in  covering  up,  or  othenrw 

Virginia  and  Maryland  were  Injing  depJettMl  l)y  exces-  destn>ying,  the  oyster  banks  or  reefs,  as  the  coiiuim- 

sive  dretlging,  and  commended  reparative  nieasuros,  nitios  of  oysters  are  technically  termed.     The  luit 

such  as  were  in  successful  operation  in  th«?  waters  of  difTerence  between  the  oyster-industry  of  Amerio 

Connecticut.     His  ]>a]Hfr  was  illu>trated  by  a  large  and  that  of  £un)pe  lies  in  the  fact,  tliat  in  Europe 

and   im|>ortant  series  of  charts,  upuii  which   were  the  native  l>eds  liave  long  since  Ijcen  prmcticslly  de- 

niapped  almost  all  of  the  oyster-beds  of  the  eastern  stroyed,  perhaps  not  more  than  six  or  seven  peroni 

coast  of  the  United   States,  showing   the  depth  of  of  the  oysters  of  Europe  passing  from  the  native  beds 

water  in  which  the  beds  lie.  and,  as  far  as  possible,  directly  into  tlie  hands  of  the  consumer.     It  is  prob- 

their  pn;sent  condition.  able  tliat  sixty  to  seventy-live   per  cent   are  reiRd 

.Mr.   (;.    Brown  Ooode  ]iresented   a  paper  on  the  from  the  seed  inartificial  parks,  the  remainder  hsr- 

oysier-industry  of  the  world,  which  is  seated  chi«'fiy  ing  been  laid  down  for  a  time  to  increase  in  size 

in  til-'  I'liited  States  and  Kranee.     (Jn^at  IJriiain  lias  and  flavor  in  shoal  waters  along  the  coasts.     In  the 

still  a  fr\v   natural  beds  rcniaiiiini;.  and  a  number  Tnited  States,  on  the  otlierhand,  from  thirty  to  forty 

of  w»'ll-conduote«l  establishments  for  oyster-culture.  i»er  cent  are  carried  from  the  native  beds  directly  ti^ 

Canada.    Holland.   Italy,  Germany,  I Jelu'ium.  Spain,  market.     The  oyster-fishery  is  everywhere  carried  ot 

rortuu'al.  Denmark.  Norway,  and  Kussia  have  also  in  the  most  reckless  manner;  and  in   all  directions 

oysirr-industri«*s,  which  are  c«»mparaiiv«*ly  insi.i;nifi-  oy8ter-gn»unils  are  becoming  deteriorated,  and  in  some 

earif.  and,  in  the  case  of  the  last  two  con  ntrirs,  hardly  c.ises  have  Ix^en  entirely  destmyed.      It  remains  to  be 

wt.nliy  of  consitleration  in  a  statist iial  staleiiH'Mt.  seen  whether  the  governments  of  the  stat(>s  will  reg- 

Keecnt  and  aecuratcbtatisiics  are  lacking,  exeept  in  ulate  the  oyster-fishery  before  it   is  too  late,  or  ?riil 

two  or  three  instances.     A  brief  revii'W  by  countries,  jwrmit  the  destruction  of  these  vast  reservoirs  of  food, 

in  the  order  of  their  importanct',  was  pri'sented.     The  At  present  th«M»yster  is  one  of  the  clieapcst  articles 

oyster-iiulustry  of  the  I'nitcd  States  was  8hi>wn  to  of  «li«»t  in  the  I'nited  States:  while  in  Kngland,  asbas 

employ  r>*J.so:)  persons,  and  Ui  yiehl  21',  ll>r),;i70  bushels,  been  well  said,  an  oyster  is  usually  worth  as  much  as, 

wiMtli  >;;(),4;;s,s.VJ;  and  that  of  France,  in  18S1,  t-ni-  or  more  than,  a  new-lnid  egg.     It  can  liardly  be  ex- 

pli'>ed  L'W,  i:»l   persijns,  pnMlu(Mng  oysli»rs  valued  at  i>ecteil  that  the  price  of  American  oysters  will  alwav^ 

^:i.l''-i..'')''>ri:  the  industry  of  (ireat  Jiritain  yii-Med  a  remain  so  low:  but.  taking  into  consideration  the 

proiluct  valued  at  from  two  to  four  millions  of  pounds  great  wealth  of  the  natural  beds  along  the  entire  At- 

stening;  Holland  wa>  <hown  to  have  a  considerable  lantii*  coast,  it  seruis  certain  that  a  moderate  amount 

indiistryin  the  province  of  Zealand,  and  to  have  pro-  of  proteeiion  will  keep  the  price  of  seod-oysters  fai 

diiced  native  and  cultivated  <i\sters  to  the  value  of  below  ?'uropoan  rates,  and  that  the  immense  stretches 

5i-jn;»,(>m;  Germany  has  an  imlustry  tm  the  Srhleswig  of  sulumMgcd  land  especially  suited  for  oyster-plant- 

eoast  valued  at  about  .'<40,(K)i):  while  the  products  of  ing  may  be  utilized,  and  made  to  produce  an  abundant 

other  Kuropean  countri(>s  mentioned  was  loo  in^ig-  harvest  at  niueh  less  cost  than  that  which  accompa- 

nitii'ant  to  deserve  a  place  in  this  brief  abstract.     An  uies  th«*  (-i>mplieated  system  of  culture  in  France  and 

e>tlinatc  of  the  total  product  of  the  world  wa>  pre-  Holland. 

sented  as  follows,  the  figures  being  given  in  tb(>  nuin-  Mr.   J.    A.    Kydcr  thought    that    purely   artiflelai 

ber  of  individual  oysters  jiroduecd :  —  mhj  ii,e  banin  of  2:-o  oymtra  to  the  biubcl- 
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taethoda*  applied  to  the  [)ropAgatioii  of  ihe  riyster, 
..  wi^rt'  not  ft*  uiiprnmising  as  some  seemed  io  »«ppo«e. 
Thh  rnurh,  at  Uyx*iU  was  certnin,  —  Uiat  a  simple 
method  of  confining  the  fry  «o  aa  lo  prevent  its 
escape  from  jKirtially  land-locked  waters  was  practU 
eablf,  Mud  would  doabtlcss  be  found  to  be  a  valuable 
Aid  In  oystorcnlture  in  the  fnturf . 

Mr.  George  S,  Page  read  a  paper  on  the  success 
with  which  certain  lakea  in  Maine  ha<J  been  stocked 
with  lila^k  h9M  from  fish  taken  from  New  Tork. 

A  paper  was  then  read  by  Col.  M.  MrDonald  on  the 
naiuml  causes  influencing  the  mov>'mcnts  of  fishes; 
the  author  remarking,  thai  in  aquacultui-e,  as  In  agri- 
^^ture,  a  number  of  conditions  necessarily  concur  la 
^pbtormiuing  production.  Many  of  the  conditions  are 
Capable  of  being  modified  by  man's  apjervcy.  His  in- 
fluence in  determining  increased  produftiari,  *»ither 
on  the  land  or  In  the  water,  If  measured  by  the  in- 
creaM'  in  avorage  production »  which  lie  may  effect  by 
mfHlifying  favorably  the  natural  condlUons  which  are 
under  his  roniroK 

The  most  imiK>rtant  condition  deienninjng  tiie 
flnciualloni  in  the  aggregnto  number  of  fish  taken 
y^ar  by  year  is  the  temperature  of  the  medium  In 
which  they  live.  In  tlic  cajie  of  the  shad  (Alosa  sapi- 
dlssimau  the  study  of  records  of  water-temperature 
would  »eem  to  Indicate  that  it  is  ever  moving^  In 
lU  ordinary  migrations,  towards  a  temperature  of  60**, 
A«umlng  this  to  bo  true,  we  should  expect  in  an 
area  like  the  Chesapenkf%  limited  and  bounded  sea- 
ward by  a  wail  of  low  temperature,  always  to  find  the 
fihad  in  that  jK^rllon  of  this  area  which  approximated 
more  nejirly  to  00°.  To  trace  the  shad  in  their  ral- 
grAtious,  it  is  only  neces««ary  to  determine  the  shift- 
ing of  this  arva  of  congenial  temperature  under  the 
infiuence  of  the  seastms.  Our  lemp*?r»ture  records 
for  I88l»  la^,  and  1883.  indicate,  that,  for  the  winter 
months,  the  area  of  maximum  temperature  is  not  in 
the  rivers,  nor  in  the  bay,  but  on  the  ocean  plateau 
outside,  extending  from  the  catw?s  of  ttio  Chesapeake 
to  the  Delaware  Bre.ikwater.  The  presumption, 
lil^reforv^,  Is,  that  the  sehools  of  shad  belonging  both 
y^  the  Cheaapeake  and  Ihe  Delaware  have  their  com- 
mon winter  quarters  on  this  plateau.  V^hen,  under 
the  Influence  of  the  ailvancing  tea^ns,  the  waters 
of  the  Chesapc>akt«  and  the  Delaware  bays  become 
warmer  than  those  of  this  plateau,  the  migmtion 
Into  cimtinental  waters  begins.  The  proportion  of 
the  run  that  will  b«i  dii^ectcd  to  the  Delaware  or 
to  the  Chcsafw^ake  will  be  determined  at  this  early 
period.  If  the  water  at  the  northern  end  of  this 
area  wanns  up  more  rapidly  than  at  the  southern, 
then  an  undue  proportion  of  the  shad  will  be  thrt>wn 
Into  the  Delaware.     On  the  other  hand,  cold  waters 

fUZilng  down  the  Delaware  may  effect  tJie  contrary 
ovement,  and  throw  the  scho<3lft  almost  entirely  Into 
the  Chesaticake;  thus  lea*llng  U*  a  partial  or  U^it^il 
failure  of  the  shail-fishtiries  of  the  Delaware  for  the 

1  WTitfi  tho  school s  of  shad  have  entered  the  Chesa* 

Jistribution  to  tlie  rivers  will  be  deter- 

iTi  iK'  satne  way  by  temperature  influences. 

It  lli6  s«ason  (s  backward,  to  aa  ta  keep  down  the 


teni|>erature  of  the  larger  rivers  which  rise  in 
the  mountains,  then  the  run  of  shad  will  be  mainly 
into  the  shorter  iribuUtnes  of  the  bay,  which  have 
th»  ir  rise  In  the  tide-water  belt,  and,  of  course,  are 
warmer  at  this  season  than  the  main  rivers.  Again: 
warm  rains  at  the  beginning  of  the  fishing-season, 
and  the  absence  of  snow  In  the  mounlainst  will 
determine  the  main  movement  of  the  fchad  into  the 
larger  rivers  of  the  liaain ;  and  If,  when  the  schools 
enter  the  estuariejt  of  these  rivers,  they  encounter 
a  temperature  considerably  higher  than  that  in  the 
bay  Itself,  the  movement  up  the  river  will  be  tumul- 
tuous, the  schools  of  shad  and  herring  all  entering 
and  ascending  at  once,  producing  a  glut  in  the  fisher- 
ies, such  a?  we  sometimes  have  recortied. 

We  see,  therefore,  in  the  light  of  these  facts,  that 
wo  may  have  a  successful  fisbing-season  on  the  Dela- 
ware, accompanied  by  a  total  or  partial  failure  in  the 
Chesapeake  area,  and  vice  versa;  and,  cnnMderlng 
the  Cliesapeake  area  alone,  we  may  have  a  very  suc- 
cessful fishery  In  the  aggregate,  yet  accompanied  by 
partial  or  total  failures  in  particular  streams,  under 
the  ijifiuetice  of  temi»erature  conditions.  If  siatistles 
of  the  shad-flsheries  are  to  fuinlsh  a  measure  of 
increase  or  decrease^  they  must  include  the  aggregate 
catch  of  the  Chesapeake  and  Delaware  River,  and,  in- 
deed, of  rivers  much  farther  to  the  north.  Statistics 
based  upon  a  comparison  of  the  catch  in  the  same 
river,  in  diflferenl  seasons,  are  of  no  value  as  serving 
to  give  a  measure  of  the  reaulla  of  artificial  propa- 
gation. 

That  the  aggregate  production  of  the  shad-fisheries 
of  the  Atlantic  coast  Is  on  the  increase,  is  sliown  by 
the  fact»  that,  In  the  face  of  an  ever-increaHlng  de- 
mand, prices  have  not  only  been  held  at  what  they 
were  in  1879.  but  have  been  sensibly  reduced* 

Mr.  J.  A.  Ryder  made  a  communication  upon  some 
of  the  forces  which  limit  or  determine  the  survival 
of  fish  embryos,  remarking  that  different  species  of 
fishes  differed  very  widely  in  respect  to  the  number 
of  ova  produce<l  by  a  single  female  during  one  season* 
After  a  comparison  of  the  habits  of  the  different 
forms,  and  after  some  attention  bad  been  bestowed 
upon  the  contrivances  Intended  for  the  protection  of 
the  eggs  and  young  which  are  developed  by  the  parent 
fishes  of  certain  species,  as  well  as  the  protective 
adaptations  developed  by  different  ova,  the  speaker 
hail  concludeil  that  the  number  of  survivals  out  of 
any  given  hnkxl  of  c^gs  was  dependent  upon  the 
amount  of  such  natural  protection  afforded  them; 
that  such  a  protective  inlluence  likewise  tended  to 
diminish  the  number  of  ova  produced  by  a  species 
during  a  single  reason  ju«it  in  proportion  as  such 
natural  protective  agencies  were  mofU  effectual.  This 
view  the  speaker  thought  was  strongly  supported  by 
what  is  known  of  such  8i>ecies  as  commit  their  eggs 
to  the  mercy  of  the  environment,  as  In  the  case  of 
cod.  with  its  two  to  nine  millions  of  eggs  left  lo  float 
and  hatch  on  the  surface  of  the  ocean;  in  whicti  ca»e 
a  very  8m.all  percentage  of  germs  ever  reach  adult 
age,  whereas  every  one  of  the  sii  t/>  twenty-five  eggs 
of  a  vivipanius  or  nest-building  species  grows  at  least 
large  enough  to  begin  the  itniggle  for  exUtencc  with 
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the  environ  men  t,  under  circumstances  a  hundred- 
fold more  favorable  to  their  survival  than  the  young 
of  a  totally  unprotecte<i  form,  or  one  only  partially 
protected  from  immediate  destruction  by  the  buoy- 
ancy of  its  germs  or  ova. 

The  natural  limitations  of  the  supply  and  proper 
Icinds  of  food  were  also  alluded  to,  and  some  of  the 
tiarly  imperfections  of  fish  enit)ryos  ix>inteil  out,  some 
having  an  imperforate  oesopliagus  at  the  time  of 
hatching,  so  that  at  this  time  they  cannot  take  food. 
The  relative  strength  of  the  embryos  of  different 
species  at  the  time  of  leaving  the  egg  was  also  sliown 
to  be  dissimilar  in  the  cases  of  those  species  which  do 
not  protect  their  hnxnls;  and  it  was  suggested  that 
such  absence  or  pn^sence  of  embryonic  vigor  might 
have  an  intluenco  in  diminishing  or  increasing  the 
chances  of  survival. 

Tlie  {K>int,  however,  which  the  8i)eakpr  wished 
esp4*cially  to  insist  upon,  w:i<,  that,  other  things  being 
e<|ual,  it  was  probably  true  that  the  number  of  sur- 
vivals out  of  a  brood  of  egjxs  sUmhI  in  nearly  an 
inverse  proi)ortion  to  the  number  of  germs  actually 
produced,  and  that  natural  or  adaptive  protective 
agencies  tended  to  diminish  the  fecundity  of  a 
species,  just  as  a  want  of  such  protective  endowments 
leudt'd  to  increase  fertility  in  order,  apparently,  to 
compensate  for  the  wholesale  destruction  of  such 
geruH  during  tlieir  early  and  critical  stages  of  devel- 
opment. 

Dr.  TlietKlore  Gill,  eominentin*;  upon  Mr.  Hydi'r's 
remarks,  said  that  the  facts  just  rejwrted  afTonled  a 
broad  inductive  basis  for  the  doctrine,  that,  in  propor- 
tion as  the  i.'ggs  of  a  speci«?s  of  fish  were  proU*cted  by 
the  pan'nts,  just  in  tliat  proportion  wore  the  chances 
of  survival  of  tlie  individual  young  incn^ased,  ami 
the  numbi^r  of  eirgs  correspondingly  diminished.  The 
speaker  thout;hl  that  it  was  not  generally  umlcrstiKKl 
that  many  lisht's  Wf^re  in  the  habit  of  carini:  more  or 
less  tor  their  young,  and  that  this  ignorance  was  due 
to  the  fact  that  very  few  of  the  well-known  lishos  of 
Kuropo  ha<l  such  habits;  ami  our  popular  writers,  who 
draw  so  larj^ely  from  Kuroi>ean  liti'rature  upon  such 
subjects,  failed  to  appreciate  how  fretjuently  surli  was 
the  ease  with  »>ur  native  forms.  Citiui:  the  east'  of 
certain  marine  eat-fislies  which  hatcli  their  young  in 
tln'  mouth,  besides  others  which  carry  tlieir  ova  upon 
processes  on  tln' abdonh?n,  the  speaker  desired  e>jH*- 
cially  to  call  attention  to  the  fact  that  about  two- 
thinls  of  the  >liarks  and  rays,  or  elasinohranchs,  were 
viviparous;  the  y(»ung  undergoing;  their  embryonic 
devel<>])nient  within  the  budy  of  the  ])arent. 

Mr.  K.  (r.  lilackford  of  N'ew  York  riNid  a  paper 
entith'tl  *  Is  legislation  ni.-cessary  for  the  protecti<Mi 
of  the  ocean-lisheries?*  Judging  frmu  his  own  ex- 
pcrienee  and  observation  for  many  years  past  as  a 
ilealer,  he  would  hesitate  rci^ardinir  tin*  exju'dieney  of 
legislative  interference  with  the  oj'can-tisherirs;  which 
opinion  he  illustrated  by  statistics,  and  (roncluded 
liy  saying  that,  probably  the  only  ti«ihery-pn)ducts  of 
which  the  supply  had  been  percei>tihly  diminished 
by  over-fishing,  during  the  last  fifteen  years,  were  the 
striped  bass,  or  rock-lish,  and  the  lobster. 

Mr.  Joseph  Willcox  gave  an  aci'i»unt  of  his  nhser- 


vations  upon  the  sponge  fauna  and  flibcciei  d ' 
shallow  waters  of  the  west  coast  of  Florida,  noiU 
Tampa  Bay.  About  thirty  species  of  fibrooi.  < 
careous,  and  siliceous  sponges  were  collected  byl 
in  this  region ;  and  he  suggested,  that,  in  view  of 
fact  that  fishing  for  the  valuable  fibrous  or  cen 
sponges  of  commerce  was  becoming  less  remun 
tive,  steps  ought  to  be  Uken  to  arttfieially  propi 
such  forms  as  were  of  economical  value. 

Prof.  W.  O.  Atwater  of  Middletown.  Conn.,p 
very  interesting  rimime  of  his  investigations  i 
the  subject  of  the  chemical  composition  and  a 
tive  value  of  American  food-fisbes  and  invertebr 
These  investigations  were  directed  to  the  detem 
lion  of  the  percentages  of  protelds.  carbohydr 
water,  and  refuse,  contained  in  flesh-foo«Is  of  difb 
kinds :  the  results  were  carefully  tabulated,  snd  a 
irap(»rtant  data  for  the  determination  of  the  rel 
values  of  different  fishes  and  mollusks  as  com] 
with  other  meats.  Some  of  the  results  arrived: 
quite  remarkable:  for  example,  a  hundred  poun 
oysters  were  found  to  contain  very  little  more  pro 
than  the  same  weight  of  milk,  when  the  waste 
is,  the  shells)  of  the  oysters  was  considered  i: 
analysis.  When  the  edible  portion  alone  was 
lyzed,  the  nutrient  matters  contained  in  the  i 
were  found  nearly  in  the  same  quantity  a^  in  o< 
from  which  the  head  and  entrails  had  been  rem 
The  actual  cost  of  the  proteine  consumed  as  fo 
was  shown,  varied  between  very  wide  limits:  f< 
ample,  if  consumed  in  the  form  of  salmon  ea 
the  season,  at  one  dollar  per  i>ound,  the  cost  of  pn 
to  the  consumer  was  at  the  rate  of  five  dollar 
seventy- two  cents  per  pound.  If  consumed  i 
form  of  the  ale  wife,  at  three  cents  per  pound 
actual  cost  of  the  proteine  per  pound  was  only 
teen  cents.  The  nutritive  value  of  different 
was  also  found  to  vary  considerably;  tliat 
say,  the  [)ercentage  of  proteine  and  oarbohy* 
is  variable  in  quantity  in  dififerent  sjiocies. 
the  percentage  of  available  footl-niaterials  ii 
whole  tlounder  is  only  live  and  three-ton tbs  per 
while  in  fat  mackerel  it  is  twenty-four  and  two-t 
per  cent. 

The  presence  of  only  a  small  percentiVie  o: 
bohyd rates  in  fish-food  was  noted,  in  wh/ch  n 
it  contrasts  strongly  with  fat  pork  and  heei,  wid( 
rich  in  proteine  and  carbohydrates,  nudgwlthU 
ceous  foods,  which  are  poorii^jUD||g^^K  indic3 
lhat»  as  an  adjunct 'tO  Thes'e,  lisj^o^^*'*™  » 
value  in  all  dietaries. 

Mr.  Richard  Ilathbun  presente.i  a  paj><.,/ 
decn-ase  in  the  abunilancc  of  lol>st«»rs.  l»F-it./i^ 
his  conclusions  regarding  tlie  sni»j»i»si.'il  iJ,n-i 
their  number,  based  uium  niateri.ils  i:iir?n-r,. 
many  sourci'S  in  the  interest  nf  tli,.  t,.|,th 
and  still  unpublished. 

The  lohster-lishery.  as  a  separate   an<J    <Iisrii 
dn-^try,  was  first  start«.'d  about   the   ln'i^in  iij,,,r 
present  century,  on  the  C'la^!-*  ("f  M.i>s:ic?iu.sT'f 
Connecticut,  and  only  as  late  as  1S4'>  oii  tlu»  cc» 
Maine,  wIhtc  it  has  since  atiainetl  iis  izvonto^t 
opment.     The  vicinity  »»f  l*rovinceli»\vn.   Cape 
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WAS  At  one  tlme^  about  twentj-fiTe  to  fifty  year«  ago, 
the  princfpal  iource  of  supply  for  the  larger  marketa 
of  tbe  counlix  a"d  especIaUy  for  New- York  City; 
and  tlie  trade  between  these  two  places  was  of  great 
importance.  The  Cape-Cod  grounds  are  tiow,  how- 
^ftt^  so  nearly  depleted  that  thi^  annual  catch  is  of 
▼try  slight  value.  Other  important  areas  have  shown 
Indications  of  a  similar  decrease;  and  the  market 
supplies  Imve  been  increased  froto  year  to  year  only 
through  a  great  AXten^ion  seaward  of  the  fishing- 
grounds,  and  the  much  greater  number  of  traps  used. 
A  su^estive  indication  of  the  decrease  in  abundance 
of  lobsters  is  furnishcMl  by  the  marked  decrease  in  the 
average  size  of  those  now  taken  to  supply  the  trade. 

Th<?  fact  wm  noted  that  the  lobster  Is  not  a  truly 
lDis;ratory  spocies,  but  simply  moves  into  slightly 
deepi^r  water  on  the  approach  of  coM  wi*alher*  to  re- 
turn again  to  the  fiHUie  shallow  areas  as  the  spring 
ailvances,  Continued  over-fishing  in  any  one  region 
will  therefore  tend  to  reduce  the  slock  of  lobsters 
In  that  region,  without  the  probability  of  irs  being 
rapidly  replenishefl  by  migrut ions  from  a  neighboring 
fvgion;  and  the  greater  or  tcsi  depiction  of  many 
ar<?as  may  be  explained  in  that  way. 

The  solution  of  the  problem  as  to  iiow  the  fishery 
may  l>e  protoclCil  in  the  interests  of  the  fistiermen 
and  the  trade  must  be  reserved  for  future  investiga* 
tions;  bnt  existing  laws  do  not  appear  to  give  the 
deiirdd  benefits, 

ih\  Tuesday  evening  the  association  met  in  the  ball 
of  the  National  museum,  to  listen  to  an  address  by 
Hon.  Theodore  Lyman  of  Hassai^husctts,  who  re- 
viewed the  work  of  the  U.S.  fish-cnramission  and  of 
the  state  commissions  in  an  able  manner. 

Hon.  Theodore  Lyman  was  elected  president  of  tlie 
society  for  tlie  ensuing  year;  and  during  the  return 
trip  from  the  ri?cr-<»xeunilon  on  the  steamer  Fish- 
hawk,  the  name  of  the  association  was,  after  consid- 
erable discussion  by  the  members  present,  changed 
to  the  *  Ajnerlcan  fisheries  society.*  A  conference 
of  all  of  the  state  fisb-coinmissioners  present  at  tlie 
meeting,  with  the  U.S.  commisBioner  of  flsli  and 
fisheries.  Professor  Uaird,  was  held  on  the  15th. 


MEETING  OF  MECHA  NWA  L  ENGINEERS 
AT  PITTSBURGH. 

Tmic  mcetltig  of  the  American  society  of  mechan- 
ical rnpineers  at  P  '»,  May  liO-24,  was  in  many 
fK^ pec ts  on t'  of  U i  •  '  e st  i  ng  that  has  bee n  h e Id. 
The  attendiince  w^^             •!  as  ueual,  say  twenty-five 
laer  cent  of  the  in-  it     [   hip,  and  the  quality  of  the 
'  th<<  average*    The  arrangements  for  the 
t  ami  enjoyment  of  the  guests  w**re  not, 
[tc^'urt  so  complete  as  at  the  last  spring  meeting, 
lamifttake^  that  the  announcement  of  a  ronpcr^sa- 
jal  re-unlon  was  not  carried  out,  and  an 
:iven,  early  in  the  meetitig,  for  the  forma- 
'  vv'al  of  acquaintances.     The  excursion*! 
providiMl  were  of  great  interest;  but  wc 
<tur.<  ijie  assertion  that  the  mass  of  tln^  vi?i^{ti>rfl 
shhI  but  lUtti*  Of  ctiriUe  information.     By  providing 


for  such  an  occasion  an  appropriate  manual  or  guide, 
or  possibly  a  larger  receptiort  committee,  the  advan« 
tage  to  the  guests  can  easily  be  quadrupled.  It  might 
even  be  better,  as  was  done  at  the  last  meeting,  to 
devote  tlie  whole  day  to  a  well-planned  visit  to  a  sin- 
gle establishment. 

The  society  met  in  joint  session  with  the  Engineers' 
society  of  western  Pennsylvania,  whose  president,  Mr. 
Miller,  welcomed  the  visitors,  and  invited  their  presi- 
dent. Prof.  John  E.  Sweet  (formerly  of  Coniell  uni- 
versity)* to  the  chair.  The  evening  of  May  20  waa 
devoted  to  the  report  of  Messrs.  ltol>erts,  Phillips, 
Hunt,  McDowell,  and  Jarboe,  — ^  a  committee  appoint* 
ed,  at  the  January  meeting  of  the  local  society,  to  in- 
vestigate the  whole  subject  of  natural  gas.  There  are 
also  a  city,  and  an  underwriters*  committee  on  the 
aante  subject. 

Though  Pittsburgh  is  within  reach  of  three  or  four 
prolific  localities,  and  gas  has  been  used  for  many 
years*  it  Is  but  recently  that  any  organized  effort  baa 
been  made  to  use  It  on  a  large  scale.  Already  ther« 
are  a  hundred  and  fifty  companies  chartered  In  the 
state,  representing  over  two  million  dollars;  and  gas  is 
brought  from  eight  to  twenty-five  miles  for  use  in  the 
city*  Five-inch  mains  are  being  followed  by  eight-inch, 
new  wells  are  being  boredi  and  the  time  when  Pitts- 
burgli  shall  become  a  smokeless  city  may  not  be  far 
distant.  Though  the  gas  Is  used  under  a  pressure  of 
a  few  ounces,  the  pressures  at  the  wells  nin  from  fifty 
to  a  hundred  and  twenty*five  pounds:  this  is  due  to 
the  friction  in  the  mains,  five  p<junds  being  allowed 
for  each  mile.  If  the  flow  be  shut  of!  the  pressure 
runs  up  much  higher,  and  great  difficulty  has  b«>c& 
experienced  in  making  tight  joints ;  cast-iron  U  loo  po- 
rous, and  ordinary  pipe-threads  do  not  fit  well  enough. 
A  number  of  new  coupling-devices  were  exhibited, 
in  some  of  which  a  lead  packing  was  used.  No  al* 
lowance  for  expansion  need  be  made,  as  the  gas  main- 
tatus  an  even  temperature  of  about  45°  F.  When 
gas  is  allowed  to  bum  freely  at  tlie  mouth  of  a  well, 
the  cold  produced  by  the  expansion  is  such  that  ice 
has  l>ecD  projected  through  the  flaraee. 

The  gas  is  used  in  ail  kinds  of  furnaces  for  making 
•team,  iron,  glaM,etc. ;  and  electric-light  carbons,  and 
the  finest  lampblack  for  prlnting-inka,  are  made  frtun 
it:  but  it  is  used  with  suicidal  wastefulness,  which 
causes  anxiety,  as  many  wells  give  out  in  less  than 
five  years.  The  report  looks  to  its  economic  and  safe 
control.  For  household  use  It  might  otherwise  i)e 
dangerous;  and  such  use  has  commenced,  tliougli  no 
practicable  method  of  deodorizing  it  has  l>een  found. 
Being  composed  largely  (ninety-six  per  cent)  of  marsh- 
gftSf  Itt  value  %»  a  heating-agent  is  high,  and  its  den* 
sity  is  about  half  that  of  air.  One  pound  (2:iG  cubic 
feet)  of  ga<<  has  a  theoretical  evaporatiug-i>ower  of 
iw**nly-four  iK)unds  of  water,  twenty  pounds  having 
been  actually  evaporated.  Thr  best  meUH>d  of  burn- 
ing it  i*  not  gt^nersilly  known:  expi»ritiii*nts  with  in- 
jector-burners show  that  they  do  not  ciuck  in  sufficient 
air  for  complete  combustion,  and  th«.*  best  i 
been  from  numerou*  jots  in  contact  wltli 
brating-surfacc  of  the  holler.  Th*  valu*^  nr  " 
as  compared  by  cvajKiratton  tests  with  c<^\  at^ 
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thi5  opomtiona  of  planning,  making,  lettering,  dimen- 
nionldg,  altering*  blue-pri tiling,  tndeilng,  and  prcserv- 
iiiie  drawings,  are  reduced  lo  a  ty»(ematic  prCK'edurt?. 

The  remaining'  papers,  Cor  which,  however,  but 
little  time  remained,  were:  *  Cross-sectioning  witli 
th«  right-liiii?  pen,'  J,  B.  Webb;  'Couipari«ou  of 
thr#*<*  modern  tyjM^s  of  indicators,*  G.  H,  Barru^;  *  A 
povitivi?  speed-indicator,'  O.  Smith;  *The  exp<*rlmeu' 
tftl  steel-works  at  Wyandotte,*  W.  F.  Durfee:  *  Early 
history  i>f  the  stcel-work»  at  Troy,*  R.  W,  Hunt; 
•Kxperiments  on  non-conducting  coverings  for  sieam- 
lp4*s,'  J,  H,  Ordway  and  C.  J,  H   Woodbury, 

Professor  Webb*B  paper  referred  to  metliods  in  use 
In  his  drawing-classes*,  with  specimen  of  work. 

Mr,  Barrue  gave  the  weiglits  of  tlie  ^larls  of  the  In- 
dicators, but  neglccteit  their  moments  of  inertia:  he 
compared  the  general  appearance  of  the  diagrams, 
and  the  correctness  of  the  parallel  motii»ns:  the 
errors  «vf  th«'  springn  were  given,  and  theaclion  of  ihe 
drum  mechanism  discussed  by  means  of  an  apparatus 
for  detecting  changes  of  phaftc.  Some  of  these  ex- 
periments seem  to  be  in  thr  right  dlr«ctiom  but  iu> 
discussion  of  underlying  mechanical  principjes  wslh 
attempted,  Mr.  Smith's  machine  !s  a  counter  for 
revolving  shafts,  with  a  clock  which  throws  it  in  gear 
for  one  minute.  The  other  pai*ers  will  bt^  read  and 
disciinied  At  the  annual  November  meeting  in  New* 
York  City. 

Thursday  wat  devotud  to  an  excursion,  by  raU,  up 
the  Alleghany  Illver  for  the  purpose  of  visiting  vari- 
ons  works  and  furnaces*  Among  theni*  were  the 
Spani^  sleel  and  Iron  company's  works,  the  l^abdla 
furnaceiit  the  Xational  soda- works,  and  the  Plaie- 
glaM  works,  uning  liatnral  gas  m  a  fuel.  A  ituhscrijK 
tion  dinner  on  Thursday  evening,  and  a  water  excur* 
niori  up  tiie  Monongaheia  un  Friday,  completed  the 
|>rogramme  of  litis  meeting  of  the  society. 


DEVELOPMENT  OF  THE  Tl/YfiaJD  AXD 
TUrMUS  aLAM>SAND  THE  TONGUE. 

Vvnun  thi^  wide  title  of  H^cber  die  derlvate  der 

bryt»nalen  sihluiidWigen  nnd  sch  binds  pollen  bei 
iUi^elhiereu'  (Arch,  vttkr,  anal.^  xxii»  271 )»  G.  Born 
ftcu^ses  the  development  of  tliese  organs  as  deter- 
mined by  olwrrvatlons  im  pig  embryos.  These  valu- 
able  re*»e,M relies  give  us,  for  the  firnt  time,  an  under- 
atandint:  of  the  morphology  of  tlie  two  glands  of  ilie 
above  title,  wliich  liave  l»een  a  lonf^*«tanding  pitxzle 
to  e*>mparatlve  anatiimists. 

The  tongue  arises  frotn  tlie  anterior  fnirt  of  the 
ventral  rtOf»r  of  the  pliurynx.  The  »pace  between  the 
vetural  ends  of  the  first  and  second  viyeeral  arches 
t«  at  flr*l  depressed  ;  but  later  a  longitudinal  ridge 
grows  up,  separated  on  eacli  side,  by  a  groove,  from 
the  ardies.    The  anterior  portion  of  this  ri«lge  gruw* 

out,  andbeeomesihef-      -      '   -''  ■'     * 

ierlt*r  part  of  tlie  rii 
and  fourth  arches,  tiu^  u.-»ri-vjj.^    m 
U  will  ihtis  bo  evident  tiiat  thft  U*v 
tend  back  beyond  the  necmd  arf:h^     '^ 
(pig)   reaches  a  length  of   nfteeti   i 


tt»ijgue  grows  rapidly  forward.  (Although  It  has  long 
been  known  tliat  the  tongue  arises  from  the  floor  of 
the  pharynx,  the  evident  conciusjon  has  not  been 
sufficiently  recognized,  that  the  epitlielial  covering  of 
the  tongue  is  entodermal,  and  not  ectodermal,  and 
therefore  not  tlic  same  as  the  lining  of  the  UKnith,  as 
a  Citntinuation  of  which  the  iitigual  epithelium  is 
cu  St  oni  a  r i  1  y  d  escri  bed  ♦ ) 

The  fate  of  the  visceral  clefts  has  been  more  fully 
elucidateil  than  heretofore.  The  flr9t  becomes  the 
outer  and  middle  ear  and  the  Eustachian  tube,  as  is 
well  knnwn  ;  the  fate  of  the  others  has  been  obscure. 
According  to  Born,  the  necond  entirely  disappni^ars, 
becoming  first  a  closed  sac,  and  finally  undergoing 
complete  atrophy;  the  Mini  likewise  tieeomes  a  closed 
9:vi*,  which  remains  some  time  connected  with  the  epi- 
dermis; from  the  inner  end  of  the  cleft  arises  a  short 
caecum,  extending  ventrally  inwards  and  forwards, 
whlcl)  is  the  anlage  of  the  thymus,  and  is  retained 
and  enlarged,  white  the  rest  of  the  cleft  is  atrophied; 
the  fourth  cleft  also  remains  in  part  as  a  closed  sac, 
which  later  Joins  In  the  formation  ot  the  thyroid 
gland. 

The  thymus  was  first  shown  by  KiiJllker  {Entwitke- 
lutnjit(j*'»chit*hh\  2te  aull.)  t^»  be  an  epithelial  organ, 
and  probably  derived  from  a  gill-cleft.  Born  traces 
its  origin  from  the  third  cleft,  as  a  ventral  evagina- 
tion  near  the  inner  opening.  The  caecum  grows^  at 
first,  without  altering  Its  position  or  general  appear- 
ance: but  the  rest  of  the  cieft  is  reduced  to  a  small 
canal,  the  outer  part,  indeed,  to  a  solid  cord  of  cells 
(embryo  plg«  of  about  sixteen  millimeiivs),  Th« 
whole,  except  the  tliymus  jiortlon,  tB  atrophied,  bitt 
the  outer  cords  persist  for  a  time.  The  thymus  atttwje 
spreads  out  itito  a  canal,  with  walls  of  fine,  many- 
layered  epithelium.  1*hc  lower  end  of  the  canat  rest« 
against  the  pericardium,  where  the  aorta  makes  Jts 
exit  In  embryos  of  two  ceniimelres,  the  lumen  of 
the  catial  ha^  disappeared,  and  from  the  solid  cord 
many  branches  have  grown  out,  most  abundantly  at 
tlie  heart  end. 

The  thyroiil  gland,  as  was  first  shown  by  W.  Muller 
iJenaiitchf  idfwcAr.,  vi.  42**^,  1*571),  ha^ii  a  duulde  origin. 
Born  shows  that  the  principal  division  arises  as  a 
mediait  invagination  In  the  floor  of  the  pharynx,  on 
a  line  witli  the  front  edge  of  the  necond  visceral  cleft. 
Very  early  this  invagination  separates  from  the  pha* 
ryngeal  epithelium,  expands  laterally  thiefly,  change'* 
to  a  network,  and  at  the  same  time  ntove^  backward 
until  it  comes  t^i  he  tiehind  the  glottis.  Until  the  em- 
bryo is  two  centimetres  long,  the  thyroid  mas*  Ilea 
near  the  origin  of  the  third  aortic  anh  (common 
carotid/;  but  In  older  embryos  the  division  of  the 
carotids  has  n>oved  hack,  away  from  the  head  and 
the  thyr<»id  giatid.  The  secondar>*  portion  of  the 
thyrtdd  is  derived  from  the  paired  remnants  of  th<>r 
fourth  cicfts.  The  median  portion  of  tlie  ihyroid 
'  '  Tizes  Into  a  network  of  epithelial  cords,  Thts 
<  i4  the  cords  are  cylindrical:  the  inner 
*  very  distinct  from  one 
the  mesoderm  forma 
irM-,  »inlfl  between  them  the 
Ttte  tat^ral  anla^en  become 
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tomewlHit  pear-ihsped ,  the  toife  iod  lyliif  irvntnily^. 
The  luMhla  raCaliied  mtU  the  hurioB  wtlli  the  Me- 


dian put  is  aeeomplUlMd  bj  Om  nDlon  of  the  laifl     futrU  prim  hi  til 
end  of  tlM  aide  eoanpoMnto  with  (be  eentml  dtTlrion ;     foeoa  ef  the  niall 


the  luge  end  aooa  after  aaBamea  the  ebaraeCeiMIe 
net-like  form  of  the  thjiold  ^tend;  tat  the  latent 
poitlont  can  ttlll  be  dtatingniihed  for  aome  time  by 
the  lefna  tiie  of  the  meihea,  and  the  graaler  slie  of 
the  cords  of  the  network  into  which  they  ehanfe. 

In  the  introduction  to  his  article.  Bom  refers  to 
fheprertoos  writinpof  Stiedaand  Wdlller,  and  doses 
with  a  criticism  of  the  same,  and  other  pabllcatlooa' 
based  upon  his  own  zeseafcfaes.  The  most  impottant 
point  to  be  noticed  is  the  correction  of  WSlller's  ml»> 
take  in  deicribing  the  second  defl  as  the  flnt  (In 
this  abstract,  the  author's  arrangement  of  the  matter 
has  not  been  followed,  as  it  appeared  little  conducive 
tocleamess).  C.  8,  Mivor. 


RESEARCHES  ON  ASTRONOMICAL  SPEC- 
TRUM-PHOTOGRAPUY. 

At  the  time  of  his  death,  in  Kovember,  1882,  Dr. 
Henry  Draper  had,  for  a  number  of  years,  been  laige^ 
ly  occupied  with  veiy  tedious  and  costly  InTcstiga- 
tions  connected  with  the  photography  of  the  spectim 
of  the  heaTMily  bodies,  his  unusual  adaptedness  for 
the  prosecution  of  which  research  conducted  him  to 
results  of  the  highest  importance.  With  true  sden- 
Uflc  spirit,  Mrs.  Draper  has  generously  placed  at  the 
disposal  of  Professor  Young  and  Professor  Pickering 
all  the  data  necessary  for  the  proper  publication  of 
the  work ;  and,  in  a  monograph  of  about  forty  pages, 
the  former  gives  an  introduction  to  Dr.  Drapers 
researches,  together  with  a  description  of  the  appara- 
tus with  wliich  they  were  made,  extracts  from  the 
original  note-books,  and  a  list  of  the  photographic 
plates  in  Mrs.  Draper's  possession ;  while  the  latter, 
who  took  a  number  of  these  plates  to  the  observatory 
of  Harvard  college  in  the  spring  of  1883,  presents  the 
results  of  his  measurements,  accompanied  by  a  dis- 
cussion of  the  plates. 

Dr.  Draper's  attention  appears  to  have  been  first 
turned  toward  spectrum-photography  in  1869  and 
1870,  although  liis  photographic  work  in  other  fields 
previously  to  this  time  had  been  singularly  successful. 
His  lirst  work  iu  science,  conducted  while  a  medi- 
cal student  in  New  York,  and  which  related  to  the 
function  of  the  spleen,  was  illustrated  with  micro- 
photographs  of  great  excellence;  and  very  soon  after 
taking  his  degree,  while  on  a  visit  at  Parsonstown, 
Ireland,  he  became  so  thoroughly  impressed  with  the 
photographic  possibilities  of  the  great  refiecting-tele- 
Kcope  of  the  Earl  of  Rosse,  that,  soon  after  his  return 
home,  he  began  the  constniction  of  a  metallic  spec- 
ulum of  fifteen  inches  diameter,  which  was  soon  re- 
placed by  a  number  of  silver-on-glass  mirrors  of  about 
the  same  size,  tlie  details  of  the  construction  and 
mounting  of  which  formed  the  subject  of  one  of  tlie 
^Smithsonian  contributions  to  knowledge,  published 
in  1864.  Seven  years  later,  he  had  completed  with 
his  own  hands  the  entire  construction  and  mounting 
of  a  twenty-eight  inch  silvered-glass  mirror,  with 


tail 


which  he  obteiaed,  la  Iffflgr,  im;  Us 
of  the  spe^trm  of  a  l^frtm  ligr 
fuarts  prisfli  hi  flie  pafli  oif  tt«  n 
foeoa  of  the  small  nitrarp  Mid  sM|ilnyl 
Thraa 
seemed  fSorhfan 
thespeetnim  of  the 
yeaia  foOowlngp  Dn 

part,  ooeiqiled  with  other  lines  of  woifc, 
with  famsUgatioaa  of 
aoperlntendence  of  the  piiotograpUe 
the  tnastt  of  Tenos  of  1OT4.  Ho 
sohjeet  of  stellar  speettm  In  ISm, 
her  of  photographs  with  a  Una 
by  Alvan  Clark  A  8ooa.  Tlile  Inah  iihiimH,  ana  fc 
telescope  of  the  Llok  obeewoioty,  lamm- 
In  Dr.  Diapei's  ertahiiohmimt^  falflBi^lf  ■ 
elefen-lnchClaric  refractor,  whleh  was  pranrldsi  att 
a  correetint4ens  flitsd  to  bo  placod  fa  fkoaiefti 
oldeet-gtMStoadaptlttoiOioCipKraplilewoik.  Ilh 
instniment  was  monnted  cm  the  anase  oat  ef  sm 
with  the  twenty-el^t  Inch  naaaiytn  nlmryaswai 
alao  a  Under  of  live  Inehea  apertoiw,  and  one  ef  tas 
Inehea,— all  <tf  which  are  wall  ehosm  fa  the  pfasa 
of  the  telescopes  in  the  Haaltnga  obaeisalmy,iill 
of  Sdsace,  p.  81. 

Dr.  Draper's  eminent  sueeeaaea  In  onlosth 
raphy  were  due  in  huge  degree  to  hia  own 
dlsooveries  In  the  maalpolsitlon  of   tlie 
phase.    Until  18T9;  wet  ooUodlon  plataa 
in  aU  his  experiments;  hat  after  that  thae  hs  «- 
ptoyed  ezdnslTely  the  diy  platea  made  hf 
Wainwrlght,  to  the  admirable 
In  the  hands  of  Dr.  Huggfaa*  hta  attentkai  waa 
by  that  distinguished  astronomieal  phyaldsl^  sa  s 
visit  of  Dr.  Dr^ier  to  England  in  1879l 

Professor  Young  directs  attention  to  the  fcf*  tluS 
the  investigations  of  stellar  spectra  wer«  by  no  mcsu 
carried  on  continuously,  but  only  during  Dr.  Dnqwi'i 
summer  residence  at  his  country-place,  and  In  the  la* 
tervals  of  other,  to  him,  even  more  absorbingly  in- 
teresting researches  and  urgent  bualneaa  occupatiooa 
The  difficulties  proved  to  be  well-nlgh  Inaurmoont 
able;  for  at  first  the  limitationa  impoaed  npon  thi 
time  of  exposure  by  the  use  of  the  wet  process  ™a 
it  almost  impossible  to  get  imin-easlona  of  aaffldcai 
strength,  —  a  difficulty  which  vanlahed  on  the  intio 
duction  of  the  modem  dry-plate  proceaaea:  and  an 
other  difficulty.  Increasing  with  the  length  of  tbi 
exposure,  was  that  of  securing  a  snfficiently  acearalu 
movement  of  the  driving-dock.  No  lesa  than  sevei 
such  clocks  were  constructed  before  he  auoceeded  fa 
getting  a  perfect  one.  Its  regulator  waa  a  pair  a 
iieavy  conical  pendulums,  so  hung  that  their  revola 
tions  were  sensibly  Isochronous  through  quite  a  raaai 
of  inclination.  The  gearing  and  driTing-ecrew  wen 
constructed,  for  the  most  part,  by  Dr.  Draper  hfaaaslf 
with  the  utmost  care  and  accuracy;  and 
Young  says,  that,  in  its  ultimate  perfected  eoi 
the  driving-clock  was  as  good  as  any  In  exii 
in);  able  to  keep  a  star  upon  the  slit  for  an 
time,  when  near  the  meridian,  and  not  dls 
clianges  of  refraction. 
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m  And  betldM,  tlie  effeet  of  changes  of  temperature 
^  lapfm  the  9|)eetro§eoplc  portion  of  his  apparatus^  and 
^    the  diftlcoJty  of  securing  nights  on  which  the  atmos- 

tphere  wouid  not  cut  off  the  actinic  rays  to  an  unusual 
degree,  not  to  mention  the  fact  that  the  observatory 
was  more  tharx  two  miles  dbtant  from  his  residence, 
—  theM  and  many  other  conditions  hindered  the  prog* 
rest  of  the  woric  Spectrograpbie  operations  are,  as 
*•  Professor  Young  well  says,  much  more  sensitive  to 
»•  atmoipheric  conditions  than  are  visual  observations. 
r  As   r**gHrtis^lh«.^   spectroscopic  apparatus,  a  groat 

'  many  forms  were  employed,  the  first  of  which  has 
f  already  boen  mentioned.  Later,  direct-Tision  prisms 
!  wen*  used  in  the  muw  way,  and  spectroscopes  maik* 
k      up  of  such  prisms,  fiomc  with  a  slit,  some  without, 

■  and  Bome  with  a  cylindrical  lens  to  give  necessary 

■  width  to  the  spectrum.  In  the  definitive  arrange- 
F   ment  of  th«  api»aratus,  witli  which  all   the  plates 

measured  by  Profej^sor  Pickering  were  made,  a  re- 

Imotlellrd  fi>nn  of  lirowningV8star*Bpectrof»coi>e  formed 
Ihe  l»asis  of  the  instrument;  the  telescope  and  colli- 
mator each  having  a  focal  length  of  six  inchesi,  and 
an  aperture  of  O.TO  of  an  inch.  The  eye-piece  and 
micr«>meter  being  removed,  a  block  of  hard  wood  was 
lilted  f»n  in  such  a  way  as  to  rjirry  the  photographic 
ptate  (a  small  piece  of  glaas  about  an  Inch  situare); 
and  A  small  positive  eye-piece  was  niouiited  on  the 
block,  so  that  the  yellow  and  red  jwrtlons  of  the  spec- 
trum, projected  beyond  the  sensitive  plate  into  the 
flffld  of  vifw,  could  lie  examined  at  pleasure.  It  was 
thus  poasible  to  be  lure  that  the  driving-clock  was 
running  projierly,  and  that  all  the  adjustments  re- 
mained correct.  The  whole  appAratui  weighed  less 
than  fivo  pounds,  and  could  be  screwed  on  the  eye* 
wild  of  whichever  leiescope  It  was  desirable  to  use  it 
with>  The  development  of  the  plates  was  nt^ualiy 
by  ferrous  oialate,  Uiough  the  alkaline  dcvelopmeui 
and  pyrogallic  acid  were  bt>th  tiffed  on  some  ucc»' 
slons*  Tli*«  pictures  were  abitut  half  an  Inch  long, 
and  one-sixteenth  of  an  inch  in  width,  extending 
from  a  |Joint  between  the  Fraunhofer  lines  Fand  G 
to  a  iK>lnt  near  M, 

Professor  Pickering  divides  liii  work  on  these  plates 
into  three  parts:  tirst,  the  dt*termination  of  the  rel- 
ative positions  of  the  lines  In  the  various  spectra  in 
terms  of  any  eonvenlent  unit  of  length;  second,  from 
the  known  »j*ectra  of  the  moon  and  Jupiter,  a  deter- 
mination of  the  relation  of  these  measures  to  wave- 
lengths: third,  a  reduction  of  the  measures  of  the 
Btetiar  spectra  to  wave-lengths,  and  a  discussion  of 
the  retttUs.  The  »tars  who&e  spectra  have  been  meas- 
ure are  o  A«tuilae,  a  Lyrae.  a  Aitrlgae,  a  Bootis,  and 
a8corpii*  The  spectrum  of  the  first  of  theso  stars  is 
remarkable  for  containing,  in  addition  to  the  intense 
broail  hydrogen-bat) ds  whJrh  charactcri/u  the  spec- 
trum of  a  Lyrae  and  similar  star*,  a  nnillltiide  of  ver>' 
fine  lines,  which  are  easily  seen  t>etween  6'  and  //  in 
R*veral  ^f  T]i*»  jilatei,  but  are  tor.  drlii  ale  to  be  satis^ 
far  !.    Dr.  Dr  l  tliesc  fine 

llrir  .\n{   iin  n\i  nr  Nliuiild 

b*'  ween 

9  I  .1  ajul 

111*  sun  tm  I 
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On  the  places  of  the  sp«etra  of  a  Aurigae  and 
a  Bootls,  not  only  do  tb«  lines  appear  to  coincide  in 
position  with  those  of  the  sun,  but  their  relative  In- 
tensity seems  to  be  nearly  the  same.  Of  the  twelve 
lines  seen  in  at  least  seven  of  the  nine  spectra  of  the 
moon  and  Jupiter,  every  one  is  contained  in  the  spec^ 
tra  of  lM>th  a  Aurigae  and  a  Bodtis.  Of  the  fifteen 
t>ne4  which  are  so  faint  as  to  be  contained  in  but  one 
or  two  of  the  spectra  of  the  moon  or  Jupiter,  only 
four  are  contained  in  the  spectnmi  of  o  Bodtis,  and 
but  one  in  that  of  o  AnHgae«  Tliere  is  therefore  no 
room  for  doubt  of  the  correctness  of  Professor  Pick- 
er! ng*s  conclusion  that  the  evidence  afforded  by  tliese 
photographs  is  very  strong  indication  of  the  same- 
iiesH  uf  their  constitution  with  that  of  our  sun. 

Professor  Pickering- s  method  of  deriving  his  results 
from  these  plates  is  worthy  of  note  here,  as  indicat- 
ing the  great  degree  of  confidence  to  which  they  are 
entitled.  To  secure  enlire  independence  In  the  re- 
sults, the  measures  were  completed  before  the  reduc- 
tions were  begun.  The  lines  in  each  plate  were 
measured  witliout  comparison  with  any  map,  and  no 
search  was  made  for  lines  which  appeared  to  be  want- 
ing* When  two  similar  spectra  were  photon'^raphed 
side  by  side,  care  was  taken  to  cover  one  when  Uicas- 
urlng  the  other.  Under  these  circumstances,  the 
agreement  In  the  measures  of  several  plates  in  strong 
evidence  of  th«?  identity  of  the  ><pectra. 

Appended  to  this  monograph  are  three  of  the  pa- 
pers of  I)r,  Draper,  reprinted  from  the  American  jour- 
nal  o/ncicnce:  1°,  fhi  photographing  the  spectra  of 
the  stars  and  planets  (December,  187V));  2°,  On  pho- 
tograplis  of  the  spectrum  of  the  nebula  in  Orion  (Miiy, 
1882);  and,  3^,  Note  on  photographs  of  the  spectrum 
of  cotnet  b  1881  (August,  lcS81).  The  first  of  these 
papers  gives,  in  brief  form,  a  very  lucid  statement 
of  the  conditions  of  the  problem  of  celestial  s|>er. 
I  rum- photography,  as  well  as  the  obstacles  which  he 
had,  up  to  that  time,  overcome  in  solving  it. 

•  David  P.  Todd. 


THE  GEOLOGY  OF  THE  ASTURIAS  AND 
G  ALICIA. 

Htcherches  $ur  le$  (errtiinji  ancien$  tU$  AfturteM  H  de 
In  Galiet*  Par  Ciiablcj*  Baiirui^,  docteur  ^a- 
sciencea.  Lille,  Six-Hertmam,  1882.  630  p,,20 
pK    4^ 

It  was  the  good  fortune  of  one  of  the  winters 
of  thi.-^  review  to  see  this  work  in  prowss  of 
(- volution  ill  the  workshop  atul  study  of  its 
hospitable  author  in  Lille ;  but  much  as  he 
admireil  the  indomitable  energy  and  patience 
which  were  presiding  at  its  birth,  as  well  as 
the  copious  notes  and  experience  which  were 
being  assimilated  into  this  monographs  the  re- 
sult is  a  8uri>rise.  ITow*  much  more  muat  it 
aurprisc  those  who  arc  unacquainted  with  Dr. 
Barrois,  to  Icnrn  that  he  U  but  little  past  his 
tiiirticth  year;  that  this  is  but  one  of  i^evcral 
linpoitant  memoirs  which  he  has  begun   im<l 
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coiiipletCMl  alone  ;  mid  tlial  lu;  has  been  a])le  to 
do  this  while  his  diair  in  the  facility  of  scii*nce 
at  Lilh*  (Aj'adomy  of  Douai)  was  demanding 
the  constant  and  fatigninj;  work  of  lectures  an<l 
preparation,  and  his  arduous  lahors  in  Hrit- 
tauy  uinler  tlu;  geoloj;i<*al  survey  of  France 
sutiered  no  interruption  ! 

Without  tlie  exi)orienee  which  he  «;ained,  l»oth 
in  the  field  and  in  the  art  of  pul»lishing,  by  his 
important  and  now  olten  i|Uoled  *•  Ueclu -relies 
sur  le  terrain  c  ret  ace  8up6rieur  de  rAn»rlelerre 
et  de  rirlande,"  which  won  him  his  doctorate 
from  the  University  of  France,  he  would  hardly 
have  been  so  successful  in  this  last  luwk.  Roth 
works  bej;in  with  historical  notices  and  biblioj;:- 
raphies ;  but  in  the  latest  the  first  four  pajres 
are  devoted  to  a  veritable  history  of  the  labors 
of  his  predecessors,  ralher  llinn  ti>  a  mere  list 
of  their  books.  At  the  en«l  t»f  this,  however, 
liiere  are  nearly  four  pajres  of  titles  raim-d 
upon  the  render,  a?i  if  Dr.  IJarrois  were  anxious 
to  terminate  this  part,  and  ir«*l  at  his  sul»ject. 

Accompanyinjx  this  larire  and  hau«lsome  quar- 
to is  an  atlas  in  the  same  form,  which  contains 
twenty  plates  repro<luced  in  tiic  brst  style  of 
art  at  the  ])re^ent  day.  The  lirst  threi'  of 
these  are  colored  plates,  reiJresentinir  ten  thin 
sections  of  rocks  under  the  microsct>pe  and  in 
polarized  liixht.  Kai-h  plate  is  conveniently 
covered  l»y  a  thin  tissue  sheet  containiuir  the 
outlines  of  \Ur  <'onsiiiuenl  minerals,  witii  the 
letters  and  liixun's  necessary  for  indentifving 
tliem.  Following  thcM*  a r«'  fourteen  plates  of 
fossiU,  of  wliieli  four  are  from  the  hand  of  the 
auth«»r;  nine  wrre  drawn  by  the  lithographer. 
Mr.  ('.  Kogghc  ;  and  ouj'  is  a  phototype  from 
the  -I'f'/'Vrs  df  r* jtrodnrtio}is  ^irtisfitjucfi  in 
Taris.  'l\w  last  tiiri'c  plates  are  in  order:  one 
»»t'  vnlii'Ml  MM-lion^.  (»n<*  of  section  skt-tclh-s. 
and  one  ol'  pnre  skcti-he^,  on  which  l.Mttcr  in- 
tcrcstinLi"  :ind  iniportiinl  gcolt)giral  phenomena 
have  l>een  jn.Miked.  Viewed  as  n  whoh-.  the 
arli'<tic  work  !>-  a^  jH'ifect  a-;  any  >et  of  illustra- 
tions of  ^cientitic  nnitter  which  tlie  wiiter  re- 
renienibers  to  h:i\e  -^cm.  Where  fault  is  si) 
h.-ird  to  tind.  he  may  be  pardoned  hrre  for 
mentioning  the  only  addili(uis  which  it  seems 
to  him  i-ouM  have  made  the  plates  clearer:  viz.. 
M  note  o!"  the  ani()unt  tO"  t-nlargemeiit  of  the 
ligures  of  j)lates  ii.  nnd  iii..  on  the  pages  oppo- 
site those  plate-^.      Plate  i.  is  thus  provi<led. 

The  first  ])art  of  the  subject  of  this  review 
(  H',1  p.)  is  tlevoted  to  lithologv.  It  is  inter- 
e>ting  and  valuable,  ainl  will  <lo  nmch  to  in- 
crease the  reputation  of  the  author.  It  treats 
of  tiie  giMieral  and  microsco[iic  characters  <tf  the 
sedimentary  rocks,  including  scliists,  piiyllites. 
rpiartzites,   limeston«'s.  :in<l   mimophyres  ;  and 


the    crystalline     massive     rocks,    compwc; 
granite,  quartz  iK)rphyry,  diorite,  diabase,  c 
recent  quartz-l>earing  kersantite.    Thesife 
are  of  every  age,  from  the  Cambriaa  to 
carboniferous ;    and    he    divides  their  mlnei 
ingreilients  into  two  classes,  — those  which wc 
clastic,  and  prior  in  origin  to  the  coiisolitoi 
of  the  rocks ;  and  those  which  were  secondir. 
or  crystallized  out  during    the   consolidiitx. 
The   first   class  includes  quartz,  felspar,  u 
white  mica;  the  second,   quartz, *rutile.  itj. 
maline,  white  mica,  and   chlorite.     The  t^rj 
'  mimophyre '  is  given  by  Uarrois  to  aserieic 
felspathic,    porphyritic,    and    schistose  rm^ 
which   he    thinks  were   formed    from  voli^ 
ashes  and  detritus, — tlic  same  as  mi>st  pw.- 
<litic  fel sites  are  known   to  have  l>een  formM. 
The  mimophyres  are  found  associated  witbt> 
sedimentary  schists,   qiiartzites,  and  phvUife 
and  helong   to   the    Cambrian,    Sihiri.in.  sii 
I'ermian. 

Of  the  plates,  it  is  sufDciont  to  state  tb: 
they  Were  made  hy  Jacquemin,  who  pr*-i«aM 
those  for  Messrs.  Fou<iUL'  ami  Levy's  •  Mia- 
ralogie  mierographie. ' 

The  second  part  treats  of  the  paleontok-gr 
of  the  Cambrian  and  .Silurian  (chap.  i.).anii^:' 
the  Devonian  and  carboniferous  (chap.  ii.).r.-! 
occupies  "217  pages  of  very  interesting  matte:, 
to  which,  however,  it  will  be  impossible  her- 
to  make  more  than  the  briefest  allusion.  Vf 
learn  from  a  prefatory  not«.  that  Dr.  Hanoi 
has  sue(?eeded  in  collecting  three  hundred  m 
eiirhty-ilve  species  of  fossils  from  the  field  o 
his  labors  in  this  part  of  .Spain.  Of  these.  th!i 
ty-nine  are  new  species,  which  we  owe  to  h: 
research  :  viz.,  three  in  the  Cambrian  and  Sil-: 
riaii.  twenty  in  the  Devonian,  and  sixteen  i 
the  earl>oniferons.  I'he  sylhiblo  •  Harr.,'  alli.v: 
to  many  others,  is  apt  to  lead  Llio  hasty  r-:.  i. 
tn:i^c'rii»e  these  also  to  him  :  but  thoabbreviatU 
is  for  r»arrande,  and  not  Barrois.  The  author 
note  (p.  177)  on  the  riglit  of  i>rocetlen(v  > 
Professor  ilaldeman's  Scolithus  over  lionauh 
rijriliiteN  is  a  model  of  inii)artial  justice  ai 
scholarly  treatment  of  the  subject. 

Followintj;  the  detailed  description  is  a  r 
sum/'  (pp.  :\y.i  to  .*»-^r»)  containing  c»onsider 
tit)ns  by  Dr.  r»arrois  on  the  genera  and  si>eei 
just  referred  to,  with  special  reganl  to  tb€ 
j>arallelisms  ;  and  the  chapter  is  concluded  i 
speeiilations  on  the  j'onditions  under  which  ll 
«]»*po*<its  hjive  been  formed.  In  tlie  followh 
chapter  ( ii. )  tiie  same  method  is  applied  to  tl 
fossils  ol'the  Devonian  and  carboniferous. 

'J'he  third  part  is  devoteii  to  the  stratigraph 
inehidini;,  of  course,  the  description  of  citM 
sections.     It  is  no  fault  of  the  author  that  tfa 
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liortion  of  the  work  is  more  dltHcuIt  to  follow^ 
owing  to  the  uecesaity  of  subdividing  the  cross- 

tiuns,  like  the  previous  parts  of  the  book*  in 
rdnnre  with  Uie  litnits  of  the  great  forma- 
ts. This  fbltlculty  is  inherent  in  the  case, 
lies   in  deciding   bow  to  put  the  diverse 

lODomena  tx^fore  tlio  mind  in  *  natural  order ' 
(mueh-abused  phrase).  If  we  follow  the  geo- 
graphical divisions,  there  must  be  a  continual 
interruption  and  resumption  of  the  &ame  geo- 
logical honxon ;  whereas,  if  the  geological 
lx>undanes  are  alone  rejjardetl,  the  geographical 
oouttnuit}^  is  broken.  Of  the  two  sohitions,  per- 
haps the  second  is  the  better.  The  first  of  these 
Sbdivisions  (chap,  i.)  is  the  *  primitive  ler- 
ne  *  (used  by  de  Castro  to  imply  nearly  what 
IB  meant  by  the  archaean  of  Dana) .  It  is  very 
interesting  in  this  connection  (and  not  unex- 
pected), to  find  that  the  upper  division  of  the 
*  primitive  *  consists  of  the  rochea  vertea  which 
occupy  this  )»osition  in  South  Wales,  the  Ajv 
palachian  belt,  and  in  so  many  other  places. 
They  are  mingletl  with  chlorite  s*'hists  and  taic 
aehinu  overlying  the  mica  schists  of  Villalha, 
which  latter  contain  biotite,  muscovite,  orthose, 
plagiocltLse,  and  two  kinds  of  quartz ;  with 
gartietf  zircon,  sphene,  and  oligiste  as  acces- 
sories. Gneiss  has  been  observed  by  Dr. 
liarrois  only  in  sulmrdinatc  thin  layers  inter- 
calntcd  among  the  mica  schists* 

The  same  is  true  of  the  garnetlferous  am* 
phibolitea ;  but  the  ditferenco  between  this 
Spiinish  stratigraphy,  and  tliat  of  th<ise  regions 
where  similar  rocks  luive  bt'cn  observed  in 
America  and  in  Euro|H;,  is,  thiit  tht^  seiies  in  the 
former  c-ase  are  concordant.  Tlic  Laurentian 
would  apjjcar,  from  Dr.  Barrois'  conclnHjons,  to 
be  wanting  in  the  outcrops  of  Galicia,  and  the 
alHjvo- mentioned  measures  to  represent  a  great 
de%*elopment  of  the  Duronian.  The  succc»6>iQn 
of  Cambrian  beds,  both  in  the  Asturtas  and  iti 
GaOeia,  he  finds  perfectly  in  accordance  with 
Uarrande^s  views  of  lht%  part  of  Ettrofie,  From 
a  fossil  *>f  Archaeoeyathu^  ( Billings),  character- 
igtie  of  Uie  Fots^lam  S4ind!»toric%  found  in  the 
limestones  of  El  Fedro«o,  .Macl'herson  forms  a 
column  in  which  he  thinki«  that  posi^ibly  the 
I^aurentian  is  represented  at  the  base  by  mica 
and  tide  schints,  with  iiitcrc^ilatc<l  limestones  of 
various  colors,  riu<l  somctimc*i  filled  with  acti- 
noti»  (actinolitc).  fin<L  m4jre  rarely,  intercalated 
beds  of  felsp:i:!  iwackc*      On   thin  rest 

argillaceous,  t^i  silict^ons  talc  schinU, 

sometimes  contain! I  and  on  these, 

three  beochc*  of  e»  iv.  .  tutf**,  and  ar- 

gillaceous hchi»it>  and  limestones,  which  he  re- 
fers to  Uie  F'otHdam  sandstones. 

Following  this  are  details  of  the  aectioits  in 


the  Devonian  and  carboniferous.  The  sixth 
chapter  treats  of  the  phenomena  which  have 
modified  the  position  of  the  paleozoic  strata 
aince  these  latter  have  been  deposited.  His 
conclusion  is,  that  the  Cantabrian  Mountains 
owe  their  origin  to  two  distinct  lines  of  press- 
ure ;  the  uiie  acting  along  east  and  west,  and 
the  other  along  north  and  south,  lines.  The 
former  occurred  between  the  carboniferous  and 
Permian  ages ;  and  the  latter,  between  the 
eocene  and  miocene. 

The  last  subjects  treated  are  the  effects  of 
denudation  and  the  details  of  the  actual  surface- 
relief. 

The  work  has  been  built  on  strong  and  sure 
foundations^  and  will  long  be  cited  as  an  au- 
thority. It  is  fhll  of  new  facts  and  suggested 
analogies,  and  is  characterized  by  thoughtful- 
ness,  iudustrv,  and  modesty. 


lOCKWOOD'S  ELECTRICiTY. 

Electricity,  magnetism,  and  electric  telegrauhf :  a  prac- 
tical (fuidf  and  handbook  of  general  injonnatian  for 
eleciricnt  MudentAy  operators^  and  inwpectors.  By 
Thoma**  D.  Lockwood-  New  York,  Van  Noa* 
trand,  1883.     377  p.,  illuertr.     S^, 

As  indicated  in  its  preface,  Mr.  Lockwood*s 

unpretending  book  is  not  primarily  intended 
for  those  having  any  consitlerable  previous 
knowledge  of  the  subject  of  electricity,  but 
for  the  liirge  number  of  persons  who  have  not 
had  the  advantage  of  a  scientific  education, 
and  yet  find  themselves  in  the  employment  of 
telegraph,  telephone,  or  electric- light  com- 
panies in  various  subordinate  positions.  To 
this  class  of  persons  the  information  contained 
in  the  work  will  doubtless  be  of  great  value ; 
and,  indeed,  we  do  not  recall  any  one  book,  of 
moderate  size  and  price,  in  which  so  many 
of  the  difierent  applications  of  electncity  are 
considered  in  an  elementary  manner.  To  one 
familiar  with  the  subject,  the  treatment  of  the 
more  im[>ortant  topics  must,  of  course,  aeem 
brief  and  occasionally  superficial ;  but,  recol- 
lecting the  design  of  the  work,  it  can  hardly 
fail  to  win  commendation,  even  from  those  who 
most  clearly  recognize  its  deficiencies. 

The  chapters  on  tin*  ution*  office  ar* 

ran^cTn*^nta,  and  the   .  ut  and  care  of 

t  IS,  arc    excellutit:  and  a  very  clear 

o  11  of  the   principles   nf  fbiplex   and 

i|ii;m..  is  also 

Ik  esting 
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Ikmmiiiic  well  known  until  too  late  for  insertion ; 
hut  we  \\o\\Q  it  may  fin<l  a  place  in  a  future 
cdilion.  The  telephone  ha«  a  chapter  devoted 
to  it.  NVe  wish  tliat  the  theory  of  the  instru- 
ment had  been  stated  more  at  length,  and  are 
surprised  to  find  not  even  a  reference  to  the 
musical  teleplione  of  Keis. 

The  preceiUng  remarks  apply  especially  to 
the  latter  and  technical  portion  of  tlie  book. 
The  earlier  chapter^;,  which  treat  of  various 
theoretical  matters,  are  less  wortliy  of  praise. 
The  definitions  of  electrical  units  are  in  some 
cases  far  from  clear.  Some  of  the  remarks  on 
p.  1M;,  rcjjjardin*;  the  unit  of  capacity,  arc  quite 
mislead  in  jij.  There  are  also  some  apparent 
slips  of  the  pen.  Such,  for  example,  is  the 
statement  on  p.  119,  that  the  resistance  of  a 
battery  increases  in  direct  proix>rtion  to  the 
numbi^r  of  cells,  which  is  evidently  true  only 
when  the  cells  are  connected  entirely  in  series. 
To  the  same  origin  we  may  prol»ably  trace  the 
erroneous  statement  on  p.  94,  regartling  the 
use  of  the  terms  '  wtrber  *  and  '  weber  per  sec- 
ond.' The  chapter  on  electrical  measurements 
seems  rather  to  be  compiled  from  text-books 
than  derived  from  the  writer's  knowledge  of 
such  experimentation,  and  hence  fails  to  have 
the  suggest! veness  that  is  found  in  some  portions 
of  the  iK>ok.  The  few  pages  devoted  to  electro- 
therapeutics are  unworthy  of  the  title,  and  do 
not  deserve  insertion  in  a  i^eparate  chapter; 
and  more  discrimination  might  well  have  been 
employed  in  the  descriptions  of  the  various 
electric  hnnps.  The  «jnestion-and-answer  style 
is  a  disadvantage,  which  would  i>e  removed  by 
the  substitution  of  proper  marginal  titles. 


A    SEW   CLASSIFICATION  OF   THE 
MOLLUSC  A, 

Eucf/clopfifflin  liritnnmcn.     9tli  ed.,  vol.   xvi.,  pp. 
(»32-«97.     Articlp,  Mollusca.     By  E.  Kay  Lan- 

KKSTKR. 

As  a  rule,  it  is  iinrdly  in  the  ponderous  tomes 
of  an  encyclopaedia  that  one  looks  for  new, 
fresh,  and  breezy  contributions  to  biology,  or 
for  oi)och-mnking  articles  on  biological  topics. 
One  rather  expects  the  carefully  wcighe<l  and 
sifted  results  of  investigation  which  has  already 
borne  the  test  of  ])ubiicati«>n  and  discussiou, 
l)repared  for  general  comprehension  by  a  divest- 
ni<*nt  of  all  unnecessarily  technical  term*«i.  In 
the  j)resent  in><tance,  whatever  be  the  feelings 
of  the  layman  who  may  refer  to  it,  the  scien- 
tific student  of  the  Mollusca  will  be  agreeably 
(lisai)pointed.  It  is  rumored  that  the  distin- 
guished author  has  in  preparation  a  manual  of 
the  invertebrates,  of  which  it  mav  be  assumed 


this  article  is  the  forerunner.     For  this  n 
even  in  our  limited  space,  which  forlHdAirahl 
thorough  discussion  of  so  lai^e  a  to{jicicE| 
desirable  that  the  attention  of  S|)ecialistS3im| 
be  called  to  it. 

The  school  of  which  Professor  Laiikesiai| 
one  of  the  leaders  is  marked  by  certain  vtti 
recognized  features.  They  have  broken  iirl 
from  the  fetters  of  all  previous  zoologicilurl 
sification.  Armed  with  the  latest  instrame&l 
and  methods,  the}*  attack  biological  probkBl 
with  anior,  and  rarely  fail  to  add  materiallj*<| 
our  knowledge,  whatever  ]ye  the  subject  treiiei  I 
A  new  biology  has  arisen,  and  the  gospel th»- 1 
of  is  |>edigree.  liy  their  ancestral  trees  sU.  I 
ye  know  them,  under  whatever  adult  garbthpj 
may  conceal  themselves,  —  this  is  the  new  i»  | 
of  the  new  pn>phets. 

So  great  a  truth  is  contained  iu  it.  so  riditiK  | 
harvest   under  its  stimulation,  and  so  unu!- 
mously  has  it  governed    the    generatioD  first ' 
brought    under  its    beneficial    influence,  iha: 
even  yet  to  doubt  its  infallibility  and  ubiqoir 
of  application  is  to  stigmatize  ouc*s  self  as  i 
biological  Philistine.  Nevertheless,  it  is  hecos- 
ing  pretty  generally  admitted  that  the  relitioG> 
of  |>edigree  fail,  in  many  cases,  to  expressaJe- 
quately  the  relations  of  adult  animals  as  ve 
find  them  in  nature ;  and  that  the  genealogical 
stand-point,  like  any  other  single  stand-i^oiot. 
taken  by  itself,  is  inadequate  to  the  bioades: 
and  tniest  view. 

Professor  Lankester's  work  has  the  meri!- 
of  his  scliool  in  a  very  decided  degree,  whil- 
some  of  its  faults  are  equally  well  markeJ 
These  we  shall  endeavor  to  point  out,  thoug: 
limitation  of  space  will  com|>ol  us  to  do  mur 
less  than  justice  to  both. 

'"  Tile  Mollu>ica,"  he  tells  us,  '•  form  one  < 
the  great  phyla  or  sub-kingdoms  of  the  aniin: 
pe<ligrce  or  kingdom."  After  a  verv  slisl 
sketch  of  the  history  of  molluscan  classificatioi 
the  works  of  Woodwanl  and  Bronn  are  me: 
tioned  with  deserved  approval,  the  latter  beu 
tcrme<l  "  the  most  exhaustive  survev  of  exis 
ing  knowledge  of  a  huge  division  of 'the  aniiii 
kingdom  which  has  ever  been  produced; 
which  won  hi  be  true,  if,  for  '  existing  know 
edge,'  we  were  to  read,  *  knowledge  existh 
twenty  years  ago/  Notwithstanding  its  gre 
merits,  tlie  work  of  Hronn  is  now  antiquat< 
in  many  respects,  as  well  as  out  of  print,  v« 
so  far,  has  foun<l  no  worthy  succi'ssor.  If 
tlie  admirable  and  careful  exposition  of  prei 
ous  systematic  work,  characteristic  of  Bronn 
monograph.  Professor  Lankester  will  join  t 
biological  results  of  the  last  twenty  3'earB,  Mb 
ing  l>oth  up  to  date,  he  will  merit  even  ) 
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that  he  has  bestowed  upon  the 
iiralist. 
Hit)  of  the  work  we  are  reviewing  is 
at.  In  place  of  attempting  a  hard  and 
Bfinitiou  of  the  molluscan  phyhmi,  he  has 
bed  an(]  figured  an  architypal  moliusk  in 
I  Rud  the  reader,  once  familiarized  with 
fpe,  win  follow  clearly  the  discussion  of 
lx)rdinate  branches.  These  are  taken  up 
a,  beginning  with  the  more  archait:  fonns* 
jium  is  divided  by  Lankester  into  two 
inches, —  the  Glossophora  and  the  Lipo- 
The  first  comprises  three  classes,  — 
Spoda  (in  its  widest  sense)  ;  Scaphopoda, 
Dentalia ;  and  Cephalopoda,  with  which 
itlior  includes  not  only  the  cuttles,  etc*, 
he  I'teropoda.  The  Lipocepbala  are 
Llent  to  the  Acephala  of  Cuvier,  or  the 
Jibranchiata  of  authors* 
fur,  the  position  of  the  }*teropoda  (though 
bsolutely  new)  with  the  Cephalopoda, 
■than  as  a  class  by  themselves  or  as  a 
M  of  Cia8tro|>oda,  is  the  chief  difference 
lie  generally  accepted  chissitications,  and 
lileh  will  be  much  critictsetK  if  not  finally 
Hi ;  since  ttie  little  tliat  is  known  of  the 
|i|V  of  the  pteropods  differs  in  impor- 
HHt  frotn  that  of  the  cephalopods* 
^yastropoda  are  first  discussed  in  a 
d  way,  and,  on  the  whole,  in  a  most  satis- 
f  manner.  We  could  wish,  that,  in  intro- 
f  new  Greek  derivatives,  some  attention 
sen  paid  to  euphony  ;  for  surely  that  me- 
s  language  can  afford  better  terms  than 
('  sexual  organ  * ) ,  osphradium  (/  8en8or3' 
*)^cienidium  Cgill  *),  and  others  which 
ipon  the  ear.  We  note  among  details  the 
ous  statement  that  the  radula  is  horny  (it 
ly  chitinous),  and  that  the  jaws  are  usu- 
iJeified,  and  almost  universally  present. 
3gle  instance  of  a  calcified  jaw  among 
Uiollusca  occurs  to  us,  and  there  are 
poups  without  a  jaw.  The  jaw  is  com- 
of  a  substance  allied  to  chitine,  more  or 
^inbined  with  really  horny  materinU  the 
I  defying  alike  the  strongest  acids  and 
i  to  rciluce  it. 

Bfc^uitiou  of  the  radula  as  a  feature  of 
bi»st  systematic  imix)rtance  is  very  wel- 
ls only  to  be  regretted  that  the  author 
have  fallen  into  utter  confusion  in  his 
to  indicate  formulae  for  the  teeth, 
ive  followed,  without   much  investi- 
[the  crude  notions  of  lh\   Macdonald. 
^an  the  researches  of  ' 
ird,  or  Sars.     It   stM 
him*  that    the  radula  is  Uf:uai9(unmhy 
tlj)  aliseiit. 


The  author  divides  the  Gastropoda  mto  tsvo 
subclasses,  Isopleura  and  Anisoplcura,  charac- 
terized by  the  relations  of  the  organs,  which,  in 
the  former  and  more  archaic  group,  are  bilater- 
ally syniHietrical  with  a  posterior  anus  :  in  the 
Anisoplenrathc  visceral  mass  has  been  subjected 
to  torsion,  bringing  the  anus  to  the  anterior 
right  side,  while  the  concomitant  twisting  of 
the  remainder  of  the  intestinal  mass  results  in 
a  maBklug  of  the  original  symmetry.  In  the 
pi-ocess  when  originally  brought  about,  if  the 
termination  of  the  intestine  was  sufficient!)' 
low,  it  became  entangled  in  the  pedal  nervous 
loop,  which,  in  following  it,  acquired  a  figure-of- 
eight  form.  If,  on  the  other  hand,  the  plane 
of  intestinal  torsion  was  above  the  pedal  loop, 
the  latter  did  not  participate  in  the  torsion,  and 
in  the  succeedinggenerations  retained  it^  simple 
character.  These  relative  features,  observed 
by  Spengel  in  a  number  of  mollusks,  are  made, 
after  him,  the  occasion  of  two  super-ordinal 
groups, — ^Streptoneura  and  Kuthyaeura. 

We  regard  the  esiablislimeut  uf  the  sub- 
classes above  mentioned  as  a  decided  advance 
on  previous  systems,  while  it  is  doubtful  if  the 
8Upcr*orders  will  stand  the  test  of  future  inves- 
tigation. The  cliaracter  adopted  as  a  basis  is 
purely  mechanical,  and,  so  far  as  yet  shown* 
without  serious  signiticance. 

The  isoplcurous  gastropods  comprise  the 
Chitons,  Neomeniidae,  and  Chaetoderma,  which 
an*  considered  respectively  as  typifying  oixlers. 
In  our  opinion,  they  should  have  been  divided 
into  two  su|)er-orders,  —  one  the  Polyplacoph- 
ora,  exhibiting  a  metameric  repetition  of  the 
primitive  shell-sac,  and  jjossessing  a  developed 
and  functional  foot ;  the  other  the  Chaetoder- 
mida,  w^ithout  (as  adults)  a  primitive  shell-sac 
or  shell  of  any  kind,  and  with  the  foot  abortedi 
or  rudimentai.  The  statement  i  p.  01 1 )  that  the 
cuticular  spines  of  the  latter  group  *  replace'  the 
shell,  is  not  correct  in  a  strictly  scientific  sense, 
and  the  expression  were  better  not  used  ;  for 
these  splaes  are  absolutely  identical  with  the 
spines  of  the  girdle  in  Chiton,  and  have  no  re- 
lation to  the  true  shell. 

The  Anisoplcura  StrepLoneura  are  divided 
into  two  orders,  Zygo-  and  Azygo-branchia, 
accordingly  as  the  suppression  of  the  origi- 
nally left-side  organs  is  or  is  not  carried  out. 
These  characters  wc  regard  as  unsatisfacrtorj^ 
and  the  division  resulting  as  artificial ;  Ualio- 
tis,  Fissurella,  etc.,  being  combined  with  the 
true  limpets,  while  their  (to  our  notion)  much 
r  relatives,  the  Trochidae,  Plourotoraari- 
'■tf'.,  are  led  in  the  other  order.  Recent 
ul  ris  on  the  lim  icato  that  this 

at  lit  cannot  be  i  ued,  though  we 
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have   not  space  for  a   full  statement  of  the 
case. 

It  should  be  said,  that  onl}*  examples  of 
groups  in  classification  as  high  as  families  ap- 
(>ear  in  t)ic  work.  (.)f  about  two  hundred  and 
seventy-live  families  of  mollusks  recognized 
by  malacologists  of  later  date  than  Hronn, 
about  seventy  only  are  referred  to;  and  the 
genera  assigned  to  some  of  these  are  not  at 
present  considered  to  be  properly  so  placed. 
This,  however,  is  a  mere  incident,  which  greater 
research  into  the  present  state  of  the  science, 
outside  the  ranks  of  professional  embrxologists, 
w^ill  make  it  easy  to  rectify. 

The  Streptoneura  comprise  a  large  part  of 
the  ordinary  marine  gastropods  bearing  shells, 
but  to  them  are  added  the  hetcroixnls.  On  the 
other  hand,  the  Kuthyncura  comprise  the  nudi- 
branchs,  pulmonates.  and  opisthobrauchs, — a 
not  unnatural  assemblage,  but  which  should 
hardly  be  kept  out  where  Pyraniidella,  Knto- 
concha,  and  Phyllirhoe  arc  let  in.  We  do  not 
find  any  indication  of  the  place  of  Siplionaria 
or  (ladinin. 

Tlie  Solenoconcha  stand  alono.  Tliat  the 
IHtTopoda  should  do  so,  rather  tluin  have  been 
consolidated  with  the  CVphaloi)0<la,  many  will 
be  disposed  to  believe,  as  Laukester  admits  that 
the  development  of  the  embryo  *  presents  no 
points  of  contact '  between  them. 

In  the  Lii)Ocephala,  unfortunately,  we  have 
nothing  new  ;  and  the  ohl  and  now  defunct 
orders  based  on  the  number  of  adductor  mus- 
cles an?  retained. 

The  remarkable  ehnracters  of  the  group  of 
-Metanhiptae  are  not  alluded  to  ;  andTri<laenn, 
the  type,  is  actually  included  in  one  family  with 
Diinya,  Isocardia.  Cyrena,  and  Cyprina.  In 
fact,  the  families  of  Lipcxrephala  adoj)te«l  are,  in 
the  light  of  modern  investigations,  too  arrhaic 
for  serious  criticism. 

We  have  noticed,  in  passing,  some  errors,  and 
some  features  wherein  we  dill'cr  from  our  au- 
thor in  judj;ineiit  on  the  facts  presented.  Rut 
we  slioiiKl  do  hiin  grave  injustice  if  we  did  not, 
before  closing  this  review.  ;j:ive  our  testimony 
to  the  great  value  ol'liis  work. 

In  this  paper  is  brouixht  together  the  best 
summary  of  the  results  of  recent  anatomical 
and  embryological  research  on  the  Mollusca. 
It  is  fully  (tlKMigii  rather  rudely)  illustrated 
with  fn'sh  and  wcll-scle<'ted  figures.  Several 
of  the  diagrammatic  series  given  are  extremely 
clear,  satisfactory,  and  instructive.  The  arti- 
cle is  a  mine  of  information  as  to  anatomy 
and  development,  digested  and  put  in  rational 
sequence.  It  is,  however,  a  sketch,  in  broad 
outlines,  of  the  developmental  history  of  the 


MoUusca,  rather  than  a  general  treatise  oe  J 
group.  We  hope  that  it,  or  an  enlixigcdssi 
improved  treatise  following  on  the  same  lot 
ma}' soon  be  accessible  in  better  form  for  ^ 
student,  whom  it  cannot  fail  to  stimaUie  c 
instruct.  W.  H.  Dul 


ABORIGINAL    LITERATURE  OF 
AMERICA. 

Aboriginal  American  authors  and  their  pnd9& 
enpeciaHy  those  in  the  native  languages.  Ir 
Daxiel  6.  Brintox.  Philadelphia,  firnai. 
1888.    63  p.    8<>. 

The  GUegilenee:  a  comedy  ballet  in  the  A'ahe* 
Spanish  dialect  of  Nicaragua.  Edited  br  D.  & 
Bkintox.  Philadelphia,  Brinion^  1883.  'f^^V. 
p.    8o. 

The  first  of  tliese  papers  is  an  essay  whii 
grew  out  of  a  oommanication  which  Dr.  Rr^- 
ton  made,  in  1883,  to  the  Copenhagen  sesk! 
of  the  CongrH  des  Am^ricanistes.  It  is  a  a 
of  literary  history,  which  groups*  according** 
form  of  expression,  —  whether  narrative,  i 
dactie,  oratorical,  poetic,  or  dramatic,— :b 
various  productions  of  the  al>origine9  of  Aiq£ 
ica.  It  includes  the  writings  in  the  nam 
tongues  of  the  Ma3'a  and  Nahtia  race;?  in  x\ 
south.  It  embraces,  also,  the  hot-bed  liier 
ture  of  those  tongues  which  have  receivt 
their  [wwer  of  expression,  in  type,  from  t 
contact  with  the  whites ;  as  in  the  case.  \ 
instance,  of  the  Cherokces.  Nor  are  the  effyi 
forgotten,  of  the  training  of  those  of  Imli 
Mood  who  have  given  expression  both  iu  \ 
Latin,  which  was  the  common  scholarly  me 
um  of  the  time  of  the  Spanish  conquest,  s 
in  the  vernaculars  which  were  acquired  fr 
the  schools  of  the  Spanish,  French,  and  Ei 
lish  settlers.  This  last  pliase  extends  the  rai 
pretty  far  Ix^yond  the  scope  of  the  lingui: 
interests  attaching  to  the  subject :  but 
Brinton  does  not  make  it  an  essential  part 
his  plan  ;  and  from  his  enumerations  it  cle: 
api^ears  how  nuich  more  receptive  the  nali 
which  the  Spaniards  encountered  were  t 
the  peoples  of  the  north,  brought  to  sufc 
tion  by  the  French  and  Knglish.  The  re^ 
which  Dr.  Brinton  m.ikes  of  the  literarv  a( 
ity  — ifwe  may  so  call  it  —  of  all  the^  Ai 
ican  peoples,  from  the  P^Iskimo  southw 
though  but  cursory,  is  a  reasonably  oorai 
one,  and  opens  a  subject  of  great  interest. 

The  second  title  is  the  third    in   n  serie 
aboriginal     American    literature,    which 
Brinton  is  giving  opiK)rtunely  to  the  stud 
of  the   ethnological  development    of  our 
digeuous  races.     In  the  present  inster'^ 
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on  is  not  purely  Indian  ;  for  it  is  of 

lively   recent  origin,   and   represents 

llptions  of  both  the  Spanish  and  Aztec 
eombincd   in   a   vulgar  way.     It   is 

og,  however,  psychologically,  and 
^hat  humor  and  spirit  can  spring  from 

I  of  the  ruees^  which  its  jargon  typifies. 

\  of  the  original  is  accompanied  by  a 
[ng  into  English ;  and  in  an  introduction 
l^tcs,  Dr.  Brinton  takes  occasion,  fortu* 
make  record  of  a  large  amount  of 

|>U8  and  apposite  learning* 


IIP  INK'S  ZOOLOGICAL  ATLAS, 

\  Qilas  (including  comparative  anatamy)^  with 
al  direction*  and  explanatory  text  for  the  u$e 
denti.     By  D.   M^Alpink.     2   vols.     New 
k,  The  Century  eo  ,  1S88.     16;  24  pi.     f'='. 

»  is  a  handsomely  bound  and  tinished 
Q  two  parts,  dealing  respectively  with  the 
ibrates  and  vertebrates.  It  is  intended 
jide  to  the  student  in  the  dissection  of 
entative  forms.  The  number  of  plates 
to  the  different  types  is,  however, 
proportioned  to  their  importance,  much 
tlie  commonness  of  their  occurrence, 
;>ur  plates  are  assigned  to  l*rotozoa« 
[  ibe«e,  one  and  a  half  to  the  Monera. 
00  much  space  is  given  to  these  be* 
Ihe  author  knows  that  most  students  will 
have  the  opportunity  of  studying  the  liv- 
rujs.  Yet  this  is  hardly  a  sufficient  eat- 
or  crowding  out  altogether  the  Porifera 
x*lcnterata.  Of  these,  not  a  single  figure 
a:rnra  is  given  ;  although  they  are  of  uni- 
occnrrence,  and  far  more  important  ob- 
vf  stutly  to  the  student  than  mere  figures 
nera.  The  figures  of  Vermes  are  limited 
)©e  of  the  liver-fluke,  tapeworm,  and 
all  on  one  plate,  while  annelids  are  en- 
II  '1,  At  least  one  moUuscoiii, 
a  II  or  ascidian,  might  well  have 

luklud. 

his*  selection  of  vertebrates,  the  author 
en  far  more  fortunate ;  and  he  is  to  be 
lly  commended  for  giving  the  anatomy 
ihimtinder  in  place  of  Uiat  of  the  corn- 
lit  unfortunately  in  many  reapectd  so 
il,  frog, 

I  drawings,  unfortunately,  leave  tlie  stu- 

J  entire  ignorance  of  the  relative  size  of 

MTerent  objects.      Different  organs  and 

ie  systems  of  the  same  animal  are  often 

^u  a  very  different  scale,  and  the  litudent 

aaglne  that  they  are  all  alike,  life-siset 

that   in  marked   cases  the  word  ^  cn< 

]  is  addcHl .    I'he  Protozoa  are  prodigionst 


but  whether  magnified  five  hundred  or  five 
thousand  diameters  we  are  not  informed.  All 
this  might  very  easily  have  been  obviated  by 
the  use  of  a  few  figures  or  a  simple  scale. 

Some  mistakes  in  drawing  or  anatomy  occur 
in  each  part.  Thus  the  stone-canal  of  the  star- 
fish (plate  v.,  diagram  1 )  is  represented  as 
connected  directly  with  the  top  of  one  of  the 
Polian  vesicles.  If  any  one  will  compare  the 
other  figures  on  this  plate,  especially  Nos,  3 
and  4,  with  tlie  corresponding  figures  in  Profes- 
sor Brooks's  ^  Manual,'  he  will  see  immediate- 
ly how  the  finer  points  of  anatomy,  especially 
of  tlie  haemal  system,  have  been  neglected. 
Fig.  3  is  particularly  unfortunate, 

8o.  too,  in  plate  xiii.,  figs.  4  and  5,  the  ner- 
vous system  diflers  in  the  two  drawings ;  and 
in  fig,  5  the  single  parieto-splanchnic  ganglion 
seems  to  be  represented  nearly'  midway  be- 
tween the  anterior  and  posterior  adductor  mus- 
cles, but  without  name,  and  its  name  given  to 
two  si  phonal  ( ?)  ganglia  represented  on  the 
posterior  adductor*  One  or  two  similar  in- 
stances occur  in  the  part  devoted  to  verte- 
brates. Both  in  figures  and  notes,  the  author 
supports  the  theory  of  the  development  of  an 
ovary  and  *  seminal  capsule,'  and  the  produc- 
tion of  ova,  in  Paramoecium,  This  is  certainly 
a  bold  position,  in  the  face  of  such  observa- 
tions as  those  of  Professor  Biitsrhli  on  the 
conjugation  of  several  species  of  the  same 
genus,  and  described  and  supported  by  Profes- 
sor Claus.  But  with  few  exceptions,  and  these, 
perhaps,  more  the  fault  of  engraver  than  au- 
thor, the  anatomy  seems  generally  correct. 

The  plates  of  the  part  on  vertebrates  are 
very  fair  and  distinct ;  but  in  the  figures  of 
many  of  the  smaller  invertebrates  the  masses 
of  color  are  far  more  noticeable  than  the  correct- 
ness or  clearness  of  the  details.  The  internal 
anatomy  of  the  crabs  in  plate  viii.  is  so  in- 
definite as  to  be  of  little  assistance  to  a  stu- 
dent, Tlie  figures  in  plate  ix.  are  much  clearer. 
All  til  rough  both  volumes,  finer  drawing  and 
engraving,  and  a  more  judicious  use  of  color, 
would  have  made  a  vast  improvement.  The 
engraving,  particularly,  is  not  so  good  as  the 
price  of  the  work  would  w  arrant ;  by  no  means 
so  clear  as  in  many  text-hooks  on  zoiilogy  and 
comparative  anatomy.  The  notes  are  usually 
good,  though  sometimes  rather  more  literary 
than  scientific.  The  description  of  the  indi- 
vidual or  ^'^f—'-  '^'f'^  —  *  "I'vnys  emphasize 
the  most  i  ca  of  the  class 

which  it  i  r  family  to 

which  it  1" 

'  '     '     *k  nuu  •  to  nny  one 

w  7f  dis&ec- 
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tion  without  a  teacher ;  but,  for  most  students 
in  such  a  situation,  it  is  too  expensive,  while 
most  of  the  teachers  in  advanced  schools  and 
colleges  will  prefer  the  finer  plates  of  some 
of  the  foreign  comparative  anatomies,  or  the 
drawings  to  he  found  in  the  l>ook8  of  reference 
of  the  larger  libraries.  To  teachers  of  zoology 
who  have  not  such  libraries  at  their  command, 
or  who,  on  account  of  ignorunct*  of  the  lan- 
guage, are  unable  to  use  (ierman  text-lK>oks, 
the  atlas  would  undoubtedly  be  a  very  great 
assistance. 


NEW  METEOROLOGICAL  JOURNALS. 

Meteorologi»ch^.  zeU»chrift.  Herau9p:e^eben  von  dor 
DeutschtMi  meteoruKviriflchen  ^i*8ellsohaft.  Kedi- 
girt  von  Dr.  W.  KiiprKN.  Hoft  i.,  Jar.uary. 
Berlin.  A:iher,  1881.     S^^*. 

American  meteurologicnl  journal.  Edited  by  Prof. 
M.  W.  IlAUuiN(iTON.  Vol.  i.,  no.  1,  May.  De- 
troit, Burr,  1884.     8°. 

METKouuL<)(iV  has  received  an  impulse,  both 
in  (lermau}'  and  America,  by  the  almost  si- 
nndtaneous  issue  of  a  monthly  moteorolugical 
journal  in  each  of  these  countries.  Tiio  two 
journals  are  intended,  however,  to  cover  ditfer- 
ent  grounds,  and  so  il  will  be  necessary  to 
state  the  i)Osition  of  oach  separately. 

The  Meteorologisrfte  zeitschri/t  has  for  its 
editor  one  of  the  greatest  of  living  meteorolo- 
gists, and  it  is  intended  to  be  a  sort  of  co-laborer 
with  the  Austrian  journal  of  meteorology. 
Much  will  be  expoeted  of  this  ])nblication.  and 
the  lirst  nnnil>er  leads  us  to  believe  thnt  these 
exix'etations  will  be  realized.  In  fact,  but  for 
the  slight  dilferenee  in  appearance,  one  miirht 
think  he  was  reading  a  number  of  its  Austrian 
rival.  We  find  such  names  as  Neiimayrr.  Zen- 
ker, Kraiikenliii«ren,  Spnni«!:.  Van  Beb])er.  and 
Koppen,  appearing  as  contributors  to  this  tn*st 
number.  Its  first  twenty-eight  pages  eontain 
original  eomnumications,  then  come  nine  pages 
of  eorres[)on<ien(;e  and  notices,  then  four  pages 
<'oncerning  the  founding  of  the  society,  followetl 
by  four  pages  of  meini)ers  of  the  ( Jermaii  mete- 
orological society,  threi?  pnges  of  bibliograph}' 
and  book-notices,  and  two  pages  of  j)lntes. 
Although  this  January  number  is  issued  in 
April,  yet  the  editor  hopes  to  send  out  the 
successive  numbers  in  such  r:ii)id  snc<'ession, 
that  alter  September  they  will  appear  at  the 
proper  lime. 

The  American  meteoroloj^ical  journal  is 
edited  1»n  a  profession:il  astronomer,  who  has 
recognized  the  needs  of  American  meteorolo- 
gists, and  is  self-denying  enough  to  otler  his 
services  for  their  benefit.     From  no  journal  of 


this  kind  can  one  derive  any  pecuiiLarTb«t| 
and  it  is  the  duty  of  meteorolo^sts  to  I 
editor,  not  onl}*  b^*  oommanicatioia,  bu  u[| 
by  subscriptions. 
'  The  matter  of  this  first  number  of  the  j 
nnl  is  principalh'  inet(K>rologicaL  andtbetcpJ 
treated   are  varied.     The    principal  artir;eJ 
one  on  barometric  waves  of  short  peri<j(i.c:l 
is  by  a  well-known  astronomer.     In  the  nrl 
stages  this  journal  will  need  the  sapponQf&l 
astronomers  and  ph3'sieist8  who  take  an  iiRel 
est  in  meteorology*,  because  we  have  noteDCfcl 
working  meteorologists  in  this  country  to  ^^-f 
ph'  material  enough  to  make  the  underta£:£| 
a  success.     Similar  first  steps  taken  inforetsj 
countries  have  required  this  same  aid. 

Heretofore  American    contributions  to  or] 
knowledge  of  meteorology*  have  been  scattei\f- 1 
through  various  periodicals  ;  but  now  thevo:] 
be  published  together,  and  where  thev  vil! ; 
brought  soonest  to  the  notice  of  those  \m- 
ested.     Although  the  editor  will  be  forc^v:| 
deal  with  the  ]>opulnr  side  of  meteorology  i: 
order  to  make  the  journal  readable  to  enot^  I 
people  to  make  the  circulation  large  enoagb  rt ' 
pay  the  exi>ense8,  yet  it  is  hoped  that  k  wS 
aim  to  make  its  scrope  as  purely  professiooaltt 
lK>ssible.     Tljere  are  so  man^*  jou"^&^  devotee 
to  meteorolog}' now,  that  one  can  only  read  the 
most  important  articles  in  each  ;  and  quality  1« 
of  greater  im|x>rtance  than  quantity.    Theitn- 
tents  of  this  American  journal  are  divided  s» 
follows :  e<litorial  notes  ;  current  notes ;  origiui 
comnmnications  ;  translations,  etc.,  distribntd 
over  forty  pages. 


THE  STUDY  OF  HEREDITW 

L\fe-lii<ior]i  album,  prepared  hy  direction  of  the  oi'tt 
giale  incesiigation  ctimmittee  of  the  British  mt'itf 
iLisociation.  Edited  by  Francis  Galtox,  F.R.: 
London,  Macmillan,  1884.      8+  172  p.,  8  pi.    4 

Record  of  family  faculties  ;  comtistinfj  of  iahul 
forms  and  directions  for  entering  Jata^  vith  i 
explanatory  preface.  By  Francis  Galtox.  Lo 
dou,  Alacmillan,  1884.     4 -+-68  p.      4°. 

We  have  become  accustomed  to  look  t' 
care  and  thoroughness  in  Mr.  Galton's  woi 
and  it  is  pleasant  to  sa}'  that  the  two  velum 
before  us  fulfil  our  expectations.  We  cj 
but  assign  to  them  an  uncommon  imi.>ortJinei 
for  it  is  indeed  significant,  that  the  novel  du 
of  recording  the  biological  history  of  oiirselve 
our  parents,  and  our  children,  is  thus  mm 
easy  lo  us  by  Mr.  (lalton.  It  is  mainly  to  h 
infiueuee  that  we  must  trace  the  conviction  • 
thoughtful  and  earnest  minds  that  it  is  real 
a  duty  to  record  the  characteristics  of  < 
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bal  and  family ;  for  Mr.  Gallon,  more 
mj  one  clso,  has  brought  home  to  us  the 
f  our  close  deiicndcnco  mwu  our  ances- 
}V  our  traits  of  body,  mind,  and  character, 
taltoira  two  small  volumes  provide  most 
ably  for  the  facts  in  individual  cases. 
ii<'ker  of  the  two,  the  life-history  album, 
ndoubtedly  be  the  most  widely  useiL  It 
les  for  the  systematic  record  of  the  priu- 
Acts  which  may  serve  to  indicate  the 
Btional  character  and  the  course  of 
Ipnieut  of  an  inilividual  from  birth  to 
ty-five  years  of  age.     Directions,  admir- 

k clearness  and  simplicity,  are  prefixed 
oiume.  The  first  of  the  blank  lablcB 
ow  is  for  a  brief  genealogical  reconl ; 
MDond,  for  the  description  of  the  child  at 
KThe  remainder  of  the  reconl  is  divided 
Pi  yearly  perimis.  For  each  (>enod  the 
rtgs  and  blanks  are  re[>eated,  so  that 
ime  qualities  may  be  traced  through  all 
phan*^es.  The  data  to  be  entered  are  oi' 
linds :  first,  physical  characteristic**,  the 

complexion,  acutcne^s  of  the  senses, 
[>nd,  other  peculiarities,  botlily  endur- 

eeent  trial  of  mental  power,  artistic 
reaemblance  to  relatives ;  third, 
graphs  in  profile  and  ftill  face ;  fourth, 
ylAwr  observations^  including  especially 
til  me<lical  history.  There  arc  also  charts 
hieh  to  record  graphically  the  growth; 
bcse  charts  also  give  the  curves  of  aver- 
frowtli  for  males  and  ftTmales.  At  the 
f  the  volume  are  a  few  pages  for  records 
B  wile  (or  husband)  and  children*  Ad 
idix  gives  tests  for  virion, 
ly  those  having  experience  can  appreci- 
ne  study  and  thought  which  liave  been 
ided  upon  tJiis  i-emarkable  album,  —  the 
fct  of  a  noble  ami  wise  philanthropy. 
Its  who  eames^tly  desire  their  children's 
ro  will  gradually  learn  to  recrognize  the 
sity  of  profiting  by  Mr.  Oalton's guidance 
■srving  a  knowletlge  of  their  children's 
fbv  the  plan  which  he  has  formulated  can 
f  be  improved  at  present.  Such  knowl- 
ui  valuable  to  the  child,  ni»t  only  a«  indicat- 
et  constitutional  tendencies*  but  al%o  o1\en 
ranting  of  incipient  disease,  and  as 


reveaUng  the  influence  of  change  in  residence, 
occupation,  diet,  or  habits,  upon  health.  More 
valuable  still  will  the  accurately  kept  album  be 
when  the  child  becomes  a  parent. 

**  For  mental  and  physical  cbaracterisljc5,  as  well  aa 
liabi lilies  to  disease,  sre  all  traiismttted  more  or  le«8 
by  parents  to  their  children.  .  .  .  The  world  is  hn^in- 
niiig  to  perceive  that  the  life  of  each  individual  is 
in  Bvme  real  sense  a  prolongation  of  those  of  his 
ancestry.  His  character,  bis  vigor,  and  liis  disease 
are  principally  th«ir#.  .  ,  ,  The  life*histories  of  our 
relatives  .ire,  therefore,  more  instructive  to  us  than 
those  of  strangers:  they  are  especially  able  to  fore- 
warn  anri  encourage  us,  for  they  arc  prophetic  of  our 
own  futures," 

The  thinner  volttme  is  designed  especially  to 
furtlier  the  science  of  heredity  by  gathenng 
histories  of  iaiuilics.  It  is  arranged  to  contain 
brief  records  of  the  principal  traits,  bodily  and 
psychic,  of  a  person,  and  the  person's  parents, 
grand-parents,  great-grand-parents,  and  chil- 
dren. Those  who  are  able  to  do  so,  can  render 
a  valuable  service,  not  only  to  themselves,  but 
also  to  knowledge,  by  filling  out  accurately  a 
record  of  their  family  faculties,  and  transmit- 
ting a  dupbcate  to  Mr*  Galton,  who  will  use  it 
as  a  contidential  document  for  statistical  pur- 
I loses  only.  That  he  will  draw  most  valuable 
deductions  fh>m  such  materials,  those  who  know 
his  earlier  researches  are  convinced  beforehand. 
Tlic  album  of  family  faculties  has  the  same  gen- 
eral plan  and  excellences,  and  deserves  the 
same  general  praise,  as  the  life- album. 

Of  the  laws  of  heredity,  but  little  is  really 
known  i  but,  when  they  arc  better  and  more 
generally  understood,  a  great  revolution  must 
ensue  in  human  society,  Mr,  Galton  is  la;  ing 
the  foundation  of  a  thorough  knowledge  of 
heredity  ;  and,  because  imagination  hastens  to 
conceive  the  fhture  changes  that  may  result, 
we  are  inclined  to  designate  Mr.  Gallon's  two 
recent  publications  as  the  most  important 
books  of  the  year.  But  in  such  m.atters, 
wisdom  may  be  boldness  in  theory,  but  must 
be  consenatism  in  practice :  therefore  let  us 
diligently  gather  knowledge  of  heredity,  and 
meanwhile  postpone  the  anticipated  revolution. 

To  all  |>ersons  we  earnestly  recommend  the 
faithful  use  of  the  two  volumes  we  have  re- 
viewed. 


rTELLIOENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


>VBRNliBNT    OROA.NIZATIONB. 

IT,  B.  gfolo^oal  ivrroy. 
ii^  from  Oregun.  —  During  Mr^  Diner's  re- 
tice  of  tbe  Coi^adc  Rang«i  In  the  summer  uf 


1883,  Mr,  K  E.  Ilayden  collectf^  from  the  summit 
of  Mount  Thielsoa,  one  of  the  sharpest  and  most  pre- 
clpltoti*  peaks  In  the  Cascade  south  of  the  Columbia, 
Apf^lm^ns  of  fulgurite,  the  product  result  Ing  from  the 
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fusion  of  rock-xnasses  by  lightning.  The  greater  por- 
tion of  Mr.  Diller's  time  in  April  was  devoted  to  the 
study  of  this  rock,  which  was  deemed  worthy  of  spe- 
cial examination,  not  only  on  account  of  its  rarity,  but 
also  fruni  the  fact  that  it  presents  the  opportunity  to 
study  the  pnnlucts  of  an  uncimimon  methcMl  of  fus- 
ion. While  the  formation  of  fulgurite  in  sand  In  of 
frequent  occurrence,  it  is  only  exceptionally  pro<hiced 
in  solid  rock.  The  most  important  locality  where  it 
has  been  heretofore  discovered  in  solid  rock  is  Little 
Ararat  in  Armenia  reported  by  Abich.  I'pon  the 
specimen  collected  by  him,  Wichmann  has  made  a 
brief  mleroscopieal  research.  An  endeavor  is  being 
made  to  obtain  some  of  the  fulgurite  of  Little  Ararat 
for  comparison  with  the  Oregon  si><>rimens. 

^^aussure  mentions  glaz«'d  hornblende  nehist  as 
occurring  on  the  summit  of  Mont  Blanc;  Humb<»ldt 
reports  fulgurite  from  one  of  tli«;  iieakn  in  Mexico; 
Kamond  saw  it  at  several  points  in  the  Pyrenees  and 
the  Auvergne:  but  these  occurrences  have  never  been 
investigated. 

Mr.  Dillor  prepared  a  number  of  delicate,  thin  sec- 
tions of  the  fulgurite  from  Mount  Thiolson:  and  Its 
relation  to  the  various  constituents  of  the  n>ck  has 
been  very  clearly  made  out.  A  chemical  analysis  has 
l>een  made  by  Prof.  F.  W.  Clarke. 

The  material  fused  by  the  lightning  was  cooled  so 
quickly  that  it  all  remained  amorphous,  and  formed  a 
dark,  porous  glass.  In  order  to  test  the  conclusions 
reached  in  the  microscopical  analysis,  an  attempt  was 
made  to  crystallize  the  fulgurite.    A  completely  amor- 


phous fragment  was  heated  withoat  fasionic&i; 
sen  lamp  for  six  hours,  and  then  found,  is 
light,  to  be  made  up  of  strongly  doubly 
fibres,  witli  a  marked  tendency  to  spheniliiseu 
menu  A  finely  pulverized  portion  was  fused, ui 
highly  heated  as  possible  In  a  blast^Iampforfoor] 
and  three-quarters,  and  then  allowed  to  conlpii!ii2i| 
Under  the  microscope,  it  was  found  that  mock cif- 
f elspar,  some  pyroxene,  and  many  undetenaiaaKc 
crolites,  crystallised  out  of  the  glass  daring  ihe 
ing.  The  various  stages  in  the  derelopmentof^l 
spar  crystals  from  more  or  less  regular  gnnfi 
microlites,  through  lathe-shai^ed  bundles  of  fifarahl 
completely  clear,  transparent  crystal,  areeasilytnoi 
The  microscopical  as  well  as  the  chemical  eTidv. 
and  that  derived  from  the  re-crystallization  ofvl 
fulgurite,  all  indicate  that  the  fusion  wu  eoobil 
chiefly  to  the  siliceous  grouiidmass  of  the  rock  iti 
which  the  fulgurite  is  associated.  The  rliomlK;^- 
roxene  was  also  fused  to  some  extent,  while  \htii 
gioclase  felspar  and  olivine  were  not  affected.  Dt 
examination  also  indicates  that  the  eompositjoc :( 
the  glass  derived  from  the  fusion  of  parts  of  sfael^ 
ogeneous  rock  is  a  function  of  the  fusibility  indw- 
trie  resistance  of  its  various  constituents. 

The  basaltic  rock  on  which  the  fulgurite  hsi  bta 
found  is  unique  in  the  character  of  its  pyroxe^ 
The  various  mineral  constituents  of  the  reek  ire  an 
being  separated,  for  tlie  purpose  of  a  chemical  uiy 
sis,  by  means  of  Thoulet's  solution. 


RECENT  PROCEEDIXaS   OF  SCIENTIFIC  SOCIETIES. 


Brooklyn  entomological  lociety. 

Mmj  -I I.  —  Mr.  Roberts  gave  an  account  of  the 
habits  of  the  Klmidai',  a  lariro  number  of  vvliieh  wore 

eollecti'd  by  him  at  the  Clifton  excursion. Mr. 

Sobwi'nscn  calle.l  atti'iitioii  to  the  f(>«Ml-habii>i  (tf  some 
sptTies  of  the  Chrysomeliilae,  b«'bni«^ini;  or  allied  to 
Crypt oci'phalus.  Many  speeiesare.  in  hjx  experience, 
oiiiiiivoroii'*;  others,  fouinl  only  on  certain  i^roiips  of 
plants. 

Acadi'my  of  u.itural  scieQces,  Philadelphia. 

J/r///  C*f>.  —  Mr.  Joseph  Willcox  stated,  that,  on  the 
\v<'>t  coast  of  Florida,  slMll-mounds  are  \«'ry  niirn«*r- 
ous,  indicatin.^  the  former  fa\oritt'  cainpin^-ixronnds 
of  Indians.  The  lari^est  aermnulation  of  >lirlls  is  at 
Cedar  Krys.  A  portion  of  tin*  town  is  bnili  on  tlu- 
mounds;  and  ^reat  qnantitirs  of  the  material,  consist- 
inix  almost  entirely  of  oyster-shells,  have  been  nsed 
in  f;rading  the  strei'ts.  Unman  ln)nes,  slon«'  imple- 
ments, and  fragments  of  pottery,  are  fn^quenily  found 
among  the  shells.  AUliou;;h  Professor  Wyinan,  in  his 
memoir  on  Florida  shell-heaps,  asserts  that  stone  ehips 
are  not  common,  being  only  found  separately  or  a  few 
together,  and  in  no  case  indieating  a  plaee  for  the 
manufacture  of  arrow-heads  or  other   implements, 


such  a  place  of  manufacture  may  be  seen  on  Jok* 
Island,  at  the  mouth  of  tlic  Cheeshowiska  Riv^- 
Sevenil  bushels  of  chips  are  here  scattered  alw^ut,  iV 
made  of  the  chert  rock,  the  only  material  in  Fk'r;»!i 

suitable  for  the  purpose. Professor  I leilprin.  > 

ferring  to  the  Foraminifera  found  in  the  rock-niasw 
from  Florida,  state«l,  that,  after  a  careful  search,  b 
had  been  able  u*  add  but  one  genus,  Spberoidina. : 
tlio'ii'  before  enumerated.  It  was,  he  l>elieved,  ih 
first  time  that  nny  of  the  genera  named  at  the  meetin 
of  April  )i'2,  except  Orbitoides,  had  been  dis*^*^ 
in  America.  He  had  also  found  another  species  ( 
Nummuliles,  makini:,  with  N.  Willcoxii.  the  secot 
American  form.  The  new  species  is  twice  the  si 
of  that  named;  and  the  septa  arc  more  numerous.!] 
bent  at  a  more  acute  angle.  Two  additional  form* 
Orbitoides  had  been  detenninetl,  the  presence  of  o 
of  which,  O.  ephippium,  places  b4>yon<I  doubt  t 
oligocene  age  of  the  deposits  containing  it.  ^^1 
'I'liomas  Meehan  exhibited  flowers  of  the  remu 
able  llalesia,  the  striking  variation  in  the  leaves  s 
seeds  of  which  had  formed  the  subject  of  afon 
communication.  The  flowers  of  the  sport  ara  ei 
shaped  instead  of  tubular;  and  the  wide  direnei 
reached  without  any  intervening  -inttlflratlom  i 
another  illustration  of  the  fact  that  the  nv 
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latum  nonfaclt  vallum,-  needed  modincaiion, 
natico«1  that  such  departures  usually  occur 
int  parU  of  the  country  at  the  same  tirae. 
kmon  calla  lily,  for  instance,  had,  in  several 
ng  the  present  season,  developed  a  spatbe 
Uiches  below  the  perfect  flower:  in  other 
be  usually  naked  flower-scape  of  the  Uichurdia 
le  a  bract.  Flowers  with  a  pair  of  more  or 
rfect  ipaihes  i^ere  not  uncommon  in  some 
the  peciillaHty  of  the  cases  now  referred  to 
I  iul4.^rval  of  several  inches  an  the  stem,  which 
the  application  of  th<?  term  'bract*  to  the 
Ifiathe.  Numbers  of  such  specimens  had  been 
It  to  him  from  the  iieighborbood  of  Philadelphia, 
others  had  tieen  setit  from  Ohio,  Indiana,  and 
I,  hundreds  of  mllef  apart  In  view  of  such 
Manccs,  he  believed  that  varieties  might  .spring 
rldely  sepai-ated  centres  by  the  operation  of  a 
I  law  entirely  indejHfndent  of  environment.  We 
hat  distinct  forms  do  spring  through  single  in- 
klsfrom  seed,  and  that,  after  struggling  success- 
1th  all  the  vicissitudes  of  its  surroundingSf  the 
rm  may  succeed  In  spreadhig,  through  the  lapse 
■  or  ages^  over  a  considerable  district  of  country. 
a  Idea,  that  always  and  In  ail  cases  species  have 
i^ted  In  this  manner,  presents  occasionaUy  diffi- 
whk'h  seem  insurmountable.  In  the  case  of 
ailarity  between  the  flora  of  Japan  and  that 
fit  tern  portion  of  the  United  States,  we  have  to 
|lbe  existence  of  a  much  closer  connection  be- 
fee  land  over  what  is  now  the  Paclflc  Ocean, 
paratively  modem  times,  in  order  U^  gel  a  satis* 
idea  of  the  departure  of  the  e|>ecres  from  one 
»pot»  and  to  demand  a  great  number  of  ycArs 
m  plants  to  travel  from  one  central  birthplace 
■le  land  sul^sided;  carrying  back  species  in 
b  time  farther,  perhaps,  than  geological  fact« 
■low,  But  If  HO  CMU  see  otir  way  to  a  belief 
Kits  may  chnng^?  in  a  wide  district  iiimultane- 
n  one  directluTu  and  Ihat  these  changes,  once 
iced,  may  be  Able  to  perpetuate  themselves  till 
trlrth-tlmc  should  arrive,  we  have  made  a  great 

toward*  fimplifylng  the  pn:>blem. Mr.  Ed- 

»jtated  tliat  a  correspondent  in  Jamaica  had 

find  there  a  iingle  species  of  fresh-water 

It  )iad  been  suggested  that  these  organisms 

igher  latitudes   and  elevated    regions.  —  an 

which  the  speaker  was  disposed  to  hold.     In 

rater- pi  pes  examined  by  him,  from  the  imroe- 

icinity  of  the  baain,  he  had  found  abundant 

-growth  ;  and  it  had  been  asked  if  such  growth 

not  lie  a  cau^^e  of  i»hstnictioiu     In  some  sec- 

filled-up  pipes,  taken  at  a  greater  distance 

supply,  he  had  found  no  eponge;  the  block- 

nce   bluing  etay  witli  iron  Impregnation. 

found,  that,  where  mas«e*  «if  Mayenia  I^idyi 

mgly  mUetl   in   these   pljies  with  irt>ii,  the 

tplci&lo  had  undergone  a  curious  change. 

ftU  tptottles,  eaperUny  whrTi  ynun^,  n  fine 

traced  down  Ut*  spe- 

ved  to,  a  clear  fwrv 

entire  §pmrp.  1 1    . 

'eiL     It  '^.1'.,  hu_i:.  -: 


was  due  to  the  iron  retarding  the  deposit  of  siliceous 
matter  in  the  central  channel  of  the  spicules.  In  the 
birotulate  spicules  of  the  same  maf^es  the  margins  of 
the  disk-like  ends  were  eliminated,  leaving  them  in 
the  form  of  rayii. 

DsvBnport  aosdemy  of  aataral  sdenoeif  lorwSi 

May  SO.  —  Mr.  W.  H,  Pratt  called  attention  to  some 
interesiting  peculiarities  in  several  of  tlie  fiathead 
skulls  from  the  Arkansas  mounds,  in  one  of  which 
appears  a  large  *  Inca  bone,'  formed  by  the  presence 
of  a  horizontal  occipital  suture  in  addition  to  those 
usually  present;  and  In  another  the  ear-openings  are 
nearly  closed  by  the  bones  growing  into  them.  He 
also  exliibi ted  a  number  of  ossicles  ^minute  bones 
of  the  Internal  structure  of  the  ear^ — which  had  been 
extracted  in  cleaning  out  the  earth  which  filled  the 

cavities. The  honey-dew,  which  has  been  observed 

iu  such  remarkable  profusion  this  season,  and  the  va^ 
rious  opinions  regarrling  itj  origin,  came  up  for  discus- 
sion; and  twigs  from  several  trees  were  presented 
for  examination.  The  observations  of  several  mem- 
bers seemed  strongly  to  support  the  tlieory  that  tlie 
substance  is,  partly  at  least,  prtxluced  by  the  bark- 
louse,  Pulvinaria  innumerabilis,  and  jierhaps  kin* 
dred  species.  This  opinion  was  sustained  by  the  fol- 
low^lng  facts:  P.  It  is  found  that  the  honey-dew  is 
not  deposited  on  the  leaves  at  the  top  of  the  trees, 
hence  is  not  an  exudation  from  the  leaL  2^.  It  is 
not  found  on  the  white  maples  which  are  not  infested 
by  the  bark-louse,  several  Instances  of  which  have 
been  noticed.  3<^.  It  is  observed  to  a  less  extent  on 
the  box-elder  tree;  and  on  examination  it  is  found 
that  that  tree  is  also  infested  by  tJie  Pulvinaria, 
though  not  so  badly  as  the  maple,  4*^.  It  Is  observed 
that  the  honey-bee,  which  collects  the  honey-dew 
with  great  avidity,  very  often,  and  especially  when 
the  substance  is  considerably  dried  and  hardened 
upon  the  leaves,  proceeds  directly  to  the  under  side 
of  the  limb,  where  the  insects  are  fixed,  and,  running 
along  the  branch,  examines  them  carefully,  appar- 
ently seeking  its  supply  from  that  source,  5°.  It  U 
also  observed  that  there  i»  always  more  or  less  of  it 
upon  the  Insects,  especially  In  the  morning;  and,  upon 
close  examination,  all  are  found  to  contain  a  quan- 
tity of  the  same  substance.  In  view  of  these  facts, 
the  opinion  was  expres^^ed,  that,  although  further  and 
thorough  Ini'estigation  is  necessary  to  establish  the 
fact,  this  will  be  the  final  solution,  — that  the  honey- 
dew  is  largely  the  product  of  the  Pulvinaria,  the  sap 
being  by  il  extracted  fr<»in  the  tree,  and  elaijorated  by 
tlie  insect  organism  into  tltis  »weet  substance,  as  la  a 
similar  or  pcrhapii  identical  substance  by  sotne  of 
the  Aphides,  and  honey  by  the  honey-bee* 

Kstmral  kistofy  loatetyi  Oarnell  BalTenity,  Itliaos,  I.T. 

Maj/  S9,  —  31  r,  C  S,  Prosser  read  a  paper  on  sil- 
ver in  the  C  hemung  and  Catskill,  the  principal  part 
of  which  was  devoted  to  a  consideration  of  tlie  re- 
cently discovered  silver-deposits  nearOneonta,  Otse^ 
county,  N,Y,  It  Is  claimed  that  valuable  deposlta 
of  gold  and  silver  have  been  found  In  the  Cataklli 
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or  ClioinuDg  near  Onconta,  and  that,  acconling  to 
:iHiiay!t,  the  rock  will  yield  i>er  ton  from  fifty  to  a  liun- 
drcd  and  ninety-five  dollars  of  gold  and  silver.  In 
this  pai)cr  the  result  of  a  scries  of  assays  was  given, 
and  no  one  indicated  more  than  three  dollars  of  silver 
to  the  ton  of  ore.  Then?  Is  in  some  of  the  rock  a 
small  amount  of  galena;  and  in  this,  from  one  to 
two  ounces  of  silver  in  a  ton  of  on»,  hut  not  any  gold. 

Society  of  trU,  KuiMhaMtts  inititnte  of  technology. 

May  S,  —  Prof.  Edwanl  ('.  Piokerinji;  aildres.«e<l  the 
society  on  (he  projKjr  nietho<I  of  measuring  colors. 
After  referring  to  the  difllculty  of  measuring  color 
and  in  obtaining  a  pn»per  unit  for  measurement,  the 
speaker  referred  to  the  ordinary  phenomena  of  color, 
and  the  effect  of  various  bodies  on  the  rays  of  light; 
dwelling,  among  other  things,  upon  tlie  effect  of  a 
large  index  of  refraction  in  increasing  tlie  brilliancy 
of  a  body.  The  explanation  was  suggested,  that  the 
increased  brilliancy  of  the  so-called  straw  diamonds, 
so  lately  the  subject  of  comment,  and  which  were 
said  to  have  been  made  of  glass  and  painted,  might 
liave  been  due  to  a  deposit  upon  them  of  a  very  thin 
layer  of  silver.  The  si>eaker  said  that  the  subject  of 
color  had  generally  been  studieti  subjectively,  lliat  is. 
by  its  effect  on  the  eye.  and  not  objectively,  as  a  phe- 
nomenon ill  itself.  The  generally  accepted  tlujory 
of  color  was  explained,  by  which  it  is  supposed  that 
the  eye  can  distinguish  three  primary  colors,  —  red, 
gn»en,  and  a  bluish  violet;  and  the  objections  to  the 
use  of  Clh'vreurs  coli>r-eircle  as  a  means  of  measur- 
ing and  distinguishing  color  were  referred  to.  By 
th»*  objective  method  of  studying  color,  we  may  de- 
termine the  intensity  of  each  portion  of  th«'  spe«trum 
by  a  thermopile  or  bolometer,  or  by  photography,  or, 
again,  by  means  rif  the  instrument  proposed  by  Vie- 
rordt,  by  which  the  lower  half  of  thf  slit  of  a  spectro- 
scope can  be  varied  in  width  until  any  part  of  the 
corres[»ondin.i:  sprctrum  shall  be  just  equal  in  bright- 
no<s  to  that  coming  from  the  upper  half  of  the  slit, 
throuLrh  which  is  pass<^d  the  lli^ht  to  Im»  measured. 
The  amount  of  op«'ning  of  tlu'  l«)W<'r  half  of  the  slit 
affonN  an  invariabh.*  scab*  for  the  measun»m«'nt  of 
tin*  relative  intensity  of  two  lights.  Proffssttr  Pick- 
erini;  had  t."xpi'ri«MU'ed  numen>us  tlithcultics  in  experi- 
menting: witli  Vi«'rordt's  iiistriinu'iit,  es|>e(*ially  when 
tlu'  liu'hts  diffen-d  greatly  in  intensity.  The  photo- 
sp«'Ctn»«<cop(»  which  he  had  finally  perfected  was  ex- 
hibit»Ml  and  di.'scrib«?d.  It  consists  of  a  spoctrosirope 
with  two  slits,  in  which  the  relative  intensities  «»f  two 
spectra  ni;iy  bo  measured  I»y  polarized  liixht.  Special 
devices  were  employed  to  remler  the  iinajies  to  be 
coniparoil  well  define<l  on  their  edges,  and  of  uni- 
form brightness.  The  instrument  allows  f>f  many 
practical  applications  in  the  measurement,  by  abso- 
lute standards,  of  jiaint^,  «lyes,  inks,  iila^is,  and  the 
conipari<.on  of  lights  from  various  sources.  Anf)lher 
application  is  to  the  measun*ment  of  the  colors  of 
stars,  the  rhief  difhculty  being  lack  ()f  light.  In  this 
iiiea<urenient.  Professor  Plckerini:  had  modi  tied  the 
metboil  of  Professor  Prltchanl,  who  ha<l  compared 
the  light  of  different  stars  by  extinguishing  them 
with  a  w<Mlgt.*   of  shade-glass,   measuring  by  a  scale 


tlic  point  at  which  they  ceased  to  be  vifililf,  | 
ft.^sor  Pickering  had  measured  the  relative  i&te 
of  the  different  colors  by  spreading  oattklc| 
the  star  into  a  spectrum^  and  allowing  the  i 
transit  along^he  wedge,  the  time  of  disip] 
of  each  color  being  noted.     The  exact  cokvaV 
mined  by  a  series  of    slits.      All  the  fpeoii 
brought  into  the  same  position  by  an  aoxilltn  a 
brought  into  the  field  by  means  of  a  pla&e  of  ji 
glass  cemented  to  the   side  of  the  priDdpaL  f 
The  reiulu  given   by  this  instrument  are  vHt>| 
cou  raging,  and  promise  to  give  a  satisfictorr  a 
ure  of  the  intensity  of  each  part  of  the  ^pectruij 
the  stars. 

Biological  sodetyi  WasUagfeoi. 

May  5.  — Dr.  R.  W.  Sbufeldt  remarked  nol 
course  of  his  description  of  a  pair  of  ribi  on  tk»| 
cipital  bone  of  the  lai^ge-mouthed  black  bass.  M:^ 
terus  salmoides,  that  recently  he  had  made  snombr 
of  dissections  of  this  fish,  and  in  every  In^tsno!!  bl 
found  a  pair  of  ribs  upon  the  occipital  bone,  jj 
above  and  internal  to  the  foramen  of  the  vagus  nm-- 
(see  Science,  Nos.  65  and  09).  They  are  withon:<p 
pleural  appendages,  but  otherwise  like  the  tbiiaK; 
nal  ribs.  If  this  fact  be  new  to  science,  it  is  a  cr 
interesting  discovery,  of  great  morphological  psd 
cance,  and  Introduces  an  important  factor  in  the  iks 
ry  of  the  segmentation  of  the  skull.  It  hail  not  b« 
noticed  in  any  of  the  prominent  works  upon  coBipi 
ative  anatomy  generally  used  as  text-books,  nor  ii 
recent  and  very  thorough  article  by  Dr.  Sagemefal  s 
on  the  cranial  osteology  of  Araia  caloa  ( Jfr>rpA.  jVftr 
1883).  Dr.  Sbufeldt  had  also  discovered  these  r 
thon)ughly  developed  in  the  tunny,  Orcynus  thynni 
and  thought  that  they  would  doubtless  be  foiuhl 
others  of  the  Scombridae  and  Centrarchidae. - 
Dr.  T.  Gill  briefly  reviewed  the  salient  structn 
features  of  the  various  representatives  of  the  or 
Squall,  as  well  as  the  history  of  the  olassiticaiioc 
the  group,  and  claimed  that  there  were  five  prino: 
types  of  structure  manifested  in  the  various  fur 
whose  anatomy  is  more  or  less  satisfactorily  knn- 
1°,  the  Pternodonta,  or  Selachoiiliichthyoidi,  w 
sented  by  but  one  known  species,  lately  descriliev 
Mr.  Garman  {Srienrc,  No.  52);  2°,  the  Opi>l' 
thri,  of  which  the  Notidanidae  or  Hcxarchidae 
the  (miy  known  forms;  3°,  the  Proarthri,  of  wl 
the  iretero<lontidae,  rei)r«'9ented  by  the  well-kn 
'  Port  Jarkson  shark,*  forms  the  only  existing  fan 
4^,  the  Anarthri,  to  whioh  belong  all  living  sh 
excepting  those  now  specifically  eliminated:  and 
the  Khinae,  to  which  belong  the  family  Squatini 
including  the  so-called  *angel-sliark.s.'  The  sp 
er  was  inclined  to  consider  several  of  these  r 
than  sub-ordinal,  and  rather  as  of  ordinal  va 
but,  until  they  had  l>een  better  studied,  he  W4 
reserve  opinion  «>n  this  question.  ITierc  was 
type,  representcil  by  the  extinct  Cladodontidae,  wl 
position  wns  doubtful.  For  these  he  had  formed 
group  livpospordyli:  but  it  was  not  evident  whe 
it  belongs  with  the  tnie  Squall,  or  whether  It  i 
not  be  related  to  the  Holocephalus,  the  cbaiV* 
the  branchial   arches  being  dubious.  —  y 
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er  exhibited  sjiccimciis  of  mujkmt  skeletons, 

rtlig  the   immbi^r  of  ihe  lumbar  vertebrae  to  be 

f  Ami  not  thrff ,  ii*  fitaled  Uy  Professor  Flower,     He 

\  »Uuwed  tlmt  the  raalar  bone  fomjed  putt  of  the 

tiniiy  of  th<^  zygomatic  arch ;  corrcfling  the  Atate- 

hi  tit  Dr*  (ones,  in  his  *  Munojj;raph  of  Aiiicrican 

intfa,'  \).  2J*'l,  with   regard   to   the  jugal  of  the 

^^wkrat*  which  it  there  describe  **as  a  mere  spUm, 

»t  fonning  by  Itself  any  part  of  tJie  continuity  of 

(ju-ch^  for  tlie  «<)UunuMal  and  ruazlllary  ipur$i  art* 

[>ltitoty  in  contact.     TIiIb  Ib  a  strong  |>oint  of  Fi- 

Mr.  Scudder  remarked   that  mnskrat*  were 

abled  to  live  from  ff>ur  to  «ix  minuter  under  water; 

wing,  probably,  to  thi-  enlargement  of  the  ab<lominal 

'^♦»a  '-aefi,  which  extended  over  the  abdominal  aorta. 

[e  biL*lieved   muskrat^  to  be  omnivorous,  and  ftaid 

llluit  th<?  sam«-*  individual  could  be  taken  repeatedly  In 

le  same  trap. 

Maif  17.  —  Dr.  J.  M.  Flint  gave  a  brief  account  of 
k.1ie  history  of  medicine  among  the  Chinese  aceord- 
lUg  to  iheir  own  authors,  and  then  discussed  their 
tlirories  in  regard  to  the  nature  and  causes  of  disease, 
id  the  action  of  remedies.    Their  ignorance  of  anat- 
p  ami  the  consequent  eifects  upon  their  theory 
I  prmctlee^  were  shown.    1*he  materia  niedica  of  the 
lltiese  was  then  considered  In  detail,  and  its  pecull- 
I  atiUe*s,  a*  well  as  Its  rest*mblances  to  our  own  present 
™  and  past,  as  illustrated  by  the  collection  of  Chinese 
ilrugs  now  in  the  possession  of  the  National  museum. 
—  Mr.  WUey  Brittoii  sent  a  paper  on  the  buffalo 
I  gnat  of  Tennessee,  in  which  he  stated  that  its  habi- 
tat  WHS  confined   to  the  Mississippi   valtey,   below 
the   mouth  of   the  Ohio  River.     The  flies  generally 
make  their  appearance  about  Uie  first  of  April,  and 
remain  from  two  to  four  weekji.     They  destroy  an- 
nually  more   or   less   livt*^stock,  particularly  muJes 
and  horses;  which,  liowever,  could  be  protected  by 
thorough  greasing.     The  bite  of  this  gnat  is  poison- 
ouSf  causing  a  swelling  somewhat  like  a  bee-sting. 

Dr.  T.  H.  I3ean»  in  a  paper  on  the  white-fishes 

I  of  North  America,  said  tliere  were  twelve  s|>ecies 
indigenous  to  Nortli  America,  lK?sldes  the  Inconnu^ 
which  is  not  prajierly  a  wliil*?'flsh,  though  rehited  to 

»ttp  H*"  niade  a  few  general  remarket  conceniing  the 
wide  disiribullon,  great  abundance,  and  Importance 
of  the  white-fishes  as  food^  and  stated  the  range  of 
each  species,  its  maximum  Mze  and  weight,  and  its 
_    variations  through  age  and  conditions  of  habitat.    A 

■  brief  key  to  the  species,  Inlendetl  to  faclliute  their 
I   speedy  identification,  and  based  u)K>n  natural  charac- 

■  lura  only,  was  included  in  the  t^sper. Dr.  Thomaa 

B   Taylor  oxluldt*  J  »,  new  instrument,  a  micrometer,  of 

■  Jiis  own  I  .  for  mt«asuring  accurately  and  In- 
W   ttlantly  i'     l  inch  the  thickness  of  any  object. 

lie  also  rxplaiui'd  ihstt  pseu do- bacteria  were  produced 

by  llir  hrating  of  blr»od  at  a  comparatively  low  lem» 

|H?ratiiro,  and  t»ro|H>ted  to  maki*  experiments  for  the 

purpose  of  deciding  whether  a  coiutnuous  fever  of 

L four  or  five  days,  with  tlie  blood  at  VA^,  would  pro- 

[duco   tha   sani*    nMitlis  as   blood   artificially  heated 

llO''.    If  ^  Id  lAeount  for  misUkes  that 

liave  been  mni  ona  lii«xp«rianced  in  examli^* 

ug  Ihe  blood  oi  terer  paU#nt»«  who  report  the  pret- 


ence of  bacteria  when  it  was  simply  pseud o- bacteria^ 
or  broken  blood-corpuscles,  as  shown  by  Beat  afid 
others.  He  further  explained  a  method  of  ilirowing 
upon  a  screen  the  circulation  of  blood  in  a  frog's 
foot,  the  magnification  depending  u|von  the  distance 
of  the  refiectlng  object,  using  the  high  powers  of  the 
nilcrttscope  on  the  principle  of  double  sight. 


NOTES  AND  NEWS, 

Alovg  tiie  eastern  verge  of  the  Bahamas,  some- 
where in  that  skirmt&h-line  of  islands  consisting  of 
Cat,  Watling's,  Samami,  Mariguana,  and  Tnrk*s,  Co- 
lumbus made  his  landfall.  Each  has  ha*i  its  ,idvo- 
cates;  and  the  late  Gusiavus  Y,  Fox,  in  1880,  In  a 
report  of  the  coast-survey,  maintained  the  claim  of 
Samana,  which  at  that  time  was  the  only  one  possi- 
ble, that  had  failed  of  an  advocate.  His  arguments 
are  now  reviewed,  and  the  whole  question  examined 
afresh,  by  Lieut.  Hur(.1och  of  the  navy,  in  a  paper 
just  printed  in  the  proceedings  of  the  U,  S.  naval  in- 
stitute. He  claims  for  Watling's,  which  has  had  some 
strung  supporters  since  it  was  first  named  by  Mufloz 
in  17^.  It  is  believed  to  be  the  landfall  by  Capt. 
Becher  of  the  royal  navy,  who  has  printed  the  most 
considerable  monograph  on  the  subject;  and  such 
leading  students  of  our  earliest  history  as  Major 
among  the  Kugtleh,  and  Peschel  among  the  Germans, 
have  also  been  Us  advocates.  The  question  is  never 
likely,  however,  to  be  set  at  rest,  unless  contempora- 
ry documentary  evidence,  not  now  known,  comes  to 
light.  We  have  nothing  but  Columbus's  own  jour- 
nal to  guide  us,  and  a  part  of  that  only  In  abstract 
as  Las  Casas  made  it.  No  theory  can  satisfy  all  the 
conditions  which  it  prescribes;  and  those  which  can 
be  satisfied  do  not  seem  to  pertain  exclusively  to  any 
one  point,  as  the  variety  of  views  clearly  shows. 
Watilng*s  may  be  said  to  receive  the  support  of  the 
greatest  number  of  authoritative  critics;  and  nothing 
more  conclusive  can  be  held  to  have  been  attained. 

—  in  an  article  In  the  June  Centunj^  entitled  *  What 
is  a  liberal  education?'  (noticed  In  an  earlier  part  of 
this  number)f  President  Eliot  of  Harvard  thus  »peaks 
of  the  place  of  natural  science  in  a  liberal  scheme  of 
study:  — 

The  last  subject  for  which  I  claim  admission  to  the 
magic  circle  of  the  liberal  arts  is  natural  **cience.  All 
the  subjects  which  the  sixteenth  century  decided 
were  liberal,  and  alt  the  subjects  which  1  have  here- 
tofore discussed,  are  studied  in  books:  but  natural 
science  is  to  be  studied »  not  in  l»ooks,  but  In  things. 
The  student  of  languages,  letters,  philosophy,  mathe- 
matict,  history,  or  political  economy,  reads  books, 
or  listens  to  the  n'ords  of  his  teacher.  Tbe  student 
of  natural  science  scrutinizes,  touches,  weighs,  meas- 
urea,  analyzes,  dissecu,  and  watches  things:  by  tliese 
ejcerclses  his  ixtwerii  of  observation  and  judgment 
are  trained ,  and  he  acquires  the  tirecious  habit  of 
obierrlug  the  appearances,  transformations,  and  nro- 
cesaes  of  nature;  like  the  hunter  atid  the 
he  hfta  op«n  eyes  and  an  educated  judgment  iii 
Ing;  h«  Is  At  home  In  some  large  traet  of  nature's 
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domain;  Anally,  lie  acquires  the  scientific  method 
of  study  in  the  firld,  where  that  method  was  orig^- 
iially  perfected.  In  our  day  the  spirit  hi  which  a  true 
scliolar  will  study  Indian  arrow-lica«lB,  cuni'iform  lu- 
hcriptions,  <»r  reptile  tracks  In  sandstone,  is  one  and 
the  same,  although  these  objects  belong  respectively 
to  tliree  separate  sciences,  —  archeology,  philology, 
and  paleontology.  But  what  is  this  spirit  ?  It  Is 
the  patient,  cautious,  sincere,  self-di recti n;:  spirit  of 
natural  science.  One  of  the  best  of  living  classical 
scholars,  Professor  Jebb  of  (llasgow,  states  this  fact 
in  the  following  forcible  words:  '^Tlie  difTusion  of 
that  which  is  specially  named  science  has  at  the  same 
time  spread  abroad  the  only  spirit  in  which  any  kind 
of  knowledge  can  be  prosecuted  to  a  n*sult  of  last- 
ing intellectual  value.*'  Again:  the  arts  built  upon 
chemistry,  physics,  botany,  zo«ilogy,  and  geology,  are 
chief  factors  in  the  civilization  of  our  time,  and  are 
growing  in  inuteri<a1  and  moral  influence  at  a  marvel- 
lous rate.  Since  the  beginning  of  this  c«'ntury.  they 
have  wrought  wonderful  changes  in  the  physical 
relation  of  man  to  the  earth  which  he  inhabits,  in 
national  demarcations,  in  industrial  organ izatioo,  in 
governmental  functions,  and  in  the  modes  of  domes- 
tic life;  and  they  will  certainly  do  as  much  for  the 
twentieth  century  as  they  have  done  for  ours.  They 
are  not  simply  mechanical  or  material  forces:  they 
are  also  moral  forces  of  great  intensity.  I  maintjiin 
that  the  young  science,  which  has  alrea<ly  given  to 
all  sciences  a  new  and  Injtter  spirit  and  method,  and 
to  civilization  new  powers  and  resources  of  infinite 
range,  deserves  to  be  adTuitted  with  all  possible  honors 
to  the  circle  of  the  liberal  arts;  and  that  a  study 
fitted  to  train  noble  faculties,  which  are  not  trained 
by  the  studies  now  chiefly  pursued  in  youtli,  ought 
to  be  admittetl  on  terms  of  perfect  eiiuality  to  the 
academic  curriculum. 

The  wise  men  of  the  fifteenth  century  took  the 
best  intellectual  and  moral  materials  existini;  in  their 
day.  —  namely,  the  »'la.H8ieal  literatures,  metaphysics, 
mathematics,  and  systematic  tbeoloj:y,  —  and  made 
of  them  the  substance  of  the  educati<»n  whieli  they 
called  liberal.  When  we  take  the  best  intelli'ctual 
and  moral  materials  of  their  day  and  i»f  ours  to 
make  up  the  list  of  subjects  worthy  to  rank  as  lib- 
eral, and  to  he  studied  for  diseipline,  ou^ht  we  to 
omit  that  natural  science  which  in  its  out<*omc  sup- 
pH(>>  some  of  tlu^  most  im{Mirtant  forces  of  modern 
j'ivilization?  We  do  omit  it.  I  do  not  know  a  single 
preparatory  school  in  this  country  in  which  natural 
si'iem-e  has  an  adeijuate  place,  or  any  approach  to  an 
ade«|uate  pl;i«*e.  although  some  heginninj:;s  have  lately 
hern  matle.  There  is  very  little  profit  in  studying  nat- 
ural si'ieiK'e  in  a  hook,  as  if  it  were  grammar  or  his- 
ti»ry:  for  nothinji  of  the  pet'uliar  discipline  which  the 
pntper  stmly  of  science  supplies  can  he  obtained  in 
that  way,  aUhouLih  some  inft>rniation  (»n  scientific  sub- 
jects may  be  so  ai'«juire<l.  In  most  collet;es  a  little 
scientific  information  isoffen^d  to  the  student  through 
lectures  on  the  use  of  manuals,  but  noseienlific  train- 
ing. The  >cience  is  rarely  introduced  as  early  as  the 
sophomore  year:  generally  it  begins  only  with  the 
junior  \ear,  l»y  which  time  the  mind  of  the  student 


has  become  so  set   in   the  hmbiti  wludi  tfe  \ 
of  languages  and   mathematics  engendcaih| 
finds  great  difliiculty  in  grasping  the  sdenUfica 
It  seems  to  him  absurd  to  perform  ezpenaal 
make  dissecttons.     Can  he  not  read  in  a  book,  c J 
in  a  picture,  what  the  resulto  will  be?  TbewTJ 
to  prevent  this  disproportionate  deretopOMnlit^ 
young  mind,  on  the  aide  of  lingoistie  aai  i 
reasoning,  is  to  introduce  into  school  eounHiii 
a  fair  amount  of  training  in  sciences  of « 
Over  against  four  languages,  the  elementi  4i 
matics,  and  the  elements  of  history, 
set  some  accurate  study  of  things.    Wens 
raent  needed,  I  should  And  it  in  the  great  i 
the  enjoyment  of  life   which  results  froaai 
acquaintance  and  constant  intimacy  with  Oei 
and  beauties  of  external  nature.    For  boy  all 
this  intimacy  is  a  source  of  ever  fresh  dflU|^ 

—  Some  questions  having  been  raised  Inr 
the  distance  travelled  by  the  Lapps  of  Baron  SBb| 
skirdd*s  party  in  their  excursion  intoeentnlC 
land.  Mr.  Oscar  Dickson  arranged  for  a  aeiiciiCB 
on  «lrf  (Zor  ('snow-shoes')  at  Quick jocic  fail 
The  distance  which  tliey  claimed  to  have  trsNli| 
over  the  Greenland  ice  was  two  hundred  sad  f 
kilometres,  going  and  returning  in  fifty-seres  b 
For  this  reason  the  courses  were  arranged  s»at| 
have  a  total  length  of  two  hundred  and  twenty-i 
kilometres.    The  races  took  place  on  the  Sd  of  A^al 
last,  and  were  spread  over  six  daj's.    The  foDotie| 
results  were  obtained :  — 

The  first  prize,  three  hundred  and  fifty  fruia,iii| 
gained  by  Pavo  Lars  Tuorda,  one  of  those  vIioIk^I 
visited  Greenland  with  Xordonskiclld,  and  who  cr- 
elled  over  the  above-mentioned  distance  in  tweiity-cc» 
liours  twenty-two  minutes,  including  all  stoppuK. 
The  second  prize  was  gained  by  Pehr  Olof  L5bAl 
who  came  In  half  a  minute  later.  The  third  iii 
fourth  prizes  were  awarded  for  the  time!t  of  twear 
one  hours  thirty-three  and  a  half  minutes  and  tw^r 
one  hours  and  fifty-six  minutes  respectively,  f  2 
others  n-ciMved  a  gratuity  of  thirty-five  frajic*  t: 
havinj;  covered  the  distance  in  less  than  twenty-*- 
hours.  All  arrived  in  good  condition,  unexbau*tft 
and  took  part  in  the  festivities  which  foUoweii  t! 
races.  Many  of  them  had  also  travelled  from  sem. 
to  a  hundred  kilometres  before  the  race,  to  get  10 1 
IK)iiit  where  tlie  course  began.  It  will  be  obsen 
that  the  result  completely  confirms  the  claims  of  1 
Lapps  on  their  journey  in  Greenland,  as  far  a?  a  p 
allel  performance  can  do  so. 

—  In  an  article  in  Nature  of  May  !.*>,  upon  the 
rent  earthquake  in  P'.ngland,  Mr.  W.  Topi ey  give 
map  of  the  affected  district  in  which  an  attempt 
heon  made  to  mark  the  positions  of  all  places  at  wfc 
tlu'  slKH'k  was  felt,  so  far  as  can  be  learned  from  p 
lisheil  areounts;  but  in  Essex,  Suffolk,  and  Nc 
Kent.  (»nly  a  frwof  such  places  could  be  marked. 
m:irklu^  the  outeroi)S  of  the  older  rocks  jevhmA 
ous  and  earlier),  the  possible  connection  of  tin 
the  travel  of  the  earthquake- wave  may  be  • 

is  made  clearer  by  the  section.     The  pp 
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been  fell  where  thefro  are  bare  or  thinly  covered  with 
newer  mcks ;  where.oji,  through  the  thick  and  softer 
secondary  and  tifrtiary  rocks,  tlio  wave  niiglit  travel  a 
shorter  distance.  Possibly,  also,  this  section  may  sug- 
gest an  explanation  of  the  double  shock  whicli  was 
sometimes  recorded :  the  first  would  be  that  travelling 
({uickly  tlirough  the  hard  paleozoic  rocks;  the  second, 
that  prop:is:ated  more  slowly  through  the  softer  over- 
lying newer  rocks. 

—  The  Niger  expedition,  sent  out  by  Dr.  Kmll 
Riebeck  of  Ilalle,  is  to  devote  itself  eiii>ecially  to  lin- 
guistic and  cthnographicai  exploration;  and  the  first 
report  of  its  work  has  just  appeannl.  under  the  title 
'*Ein  beitrag  zur  kenntnlss  der  fulischen  sprache 
in  Africa,  von  Gottlob  Adolf  Krause,'*  —  an  octavo 
pamphlet  of  a  hundreii  and  eight  page:»,  with  a  map 
of  the  region  explored,  published  by  J^n^ckliaus, 
Leipzig.  The  name  of  the  people  whose  language  Mr. 
Krause  has  studieii  is  variously  spelled.  Tliey  call 
themselves  in  the  singular,  Pul :  in  the  i)lural,  Ful  (the 
change  of  the  initial  const »n ant  is  in  accf^rdauce  with 
a  euphonic  law  of  the  languagt^);  the  French  usually 
write  the  name  Poul,  and  this  form  has  been  adopted 
by  some  English  writers;  but  the  Arabs  and  other 
neighl)or8  more  commonly  emjiloy  the  other:  and  it 
therefore  seems  1>etter  to  call  the  peoi)le  Fuls,  and 
their  language  the  Fulic.  This  people,  spreatl  over  a 
largt*  part  of  western  and  middle  Sudan,  with  a  ter- 
ritory about  one-fourth  us  large  as  Europe,  has  been 
long  recognized  as  one  of  the  most  interesting  on  the 
continent  of  Africa.  They  are  clearly  distinguish- 
able, In  physical  an<l  mental  characteristics,  from  the 
negroes  south  and  west  «)f  them,  and  are  i)erhap8 
allied  in  degree  i>f  culture,  and  in  language,  to  the 
Cushitc  tribes  who  dwell  in  and  near  Abyssinia. 
There  are  found  among  them  both  the  brown-red  tyiM* 
and  the  black.  They  are  not  massed  in  on«'  com- 
munity, but  arc  settleil  in  groups,  with  various  oc- 
cupations,—  some  peaceful  and  industrious,  others 
warlike  and  j»redatory.  Whence  and  when  they  eauie 
to  their  pn\st*nt  ab(Mie  is  not  known:  their  tra<iitions 
are  either  not  clear,  or  are  cvhittntly  affected  by  their 
rontart  with  the  Arabs  and  otlier  M<>liamii»«<laiis. 
But,  from  tin*  few  historical  accounts  wliicli  have 
Imm'u  eoUfCtrd  l)y  European  travdhTs,  w*.-  learn  that 
tin-  Fuls  have  been  a  c<»nquenng people  for  c«*iitunes. 
The  first  rrllable  mention  of  tliem  occurs  in  the  tbir- 
teenlli  century  of  our  era,  at  which  time  they  had 
already  established  a  kingdom.  At  the  present  time 
two  Ful  kingd<jms  are  in  existence,  —  that  of  S(»koio, 
and  that  of  (lando;  and  their  conquering  career  still 
continues.  They  have  long  since  enil>ra<'ed  Islam, 
are  zealous  stuilents  of  the  Kuran.  and  have  l)cgun  to 
create  a  national  literature.  One  of  the  most  in- 
teresting facts  in  the  history  of  the  North-African 
peoples  is  tlie  readiness  ami  intelligrnce  with  which 
they  have  a(rcepte<i  Islam;  and  there  is  no  dou1»t  that 
they  have  l)eeji  greaily  benefited  by  its  literary  and 
ethical  culture.  The  Fulic  language  lias  no  distinc- 
tion of  genders  (according  to  Gen.  Faidlierbe,  it  dis- 
tinguishes human  beings  from  the  lower  animals  in 
its  noun-termination),  and  no  declension  of  nf)uns; 
but,  on  the  other  band,  it  has  a  very  elaborate  »level- 


opment  of  the  verb.  In  this  latter  point,  m  -. 
pronominal  forms,  it  seems  to  approKh'^Cj 
and  other  Cushic  tongues,  and  even  the  ^ 
But  these  comparisons  must  he  conductMi  ict  J 
thmsly.  The  differences  between  the  ^t^ 
languages  In  question  are  f^^ater  thari  ibcirs 
blances:  and,  if  Semitic  and  llamitle  (that  3.1 
t Ian,  Libyan,  and  Cushic)  ever  formed  wwi 
it  was  so  long  ago  that  the  demonstratkAcfu 
unity  must  be  next  to  impossible.  Hr.  Knue^ 
pares  some  of  the  forms  of  these  groups,  &!:d» 
the  conclusion  that  the  Fulic  is  to  be 
proto-llamltic;  that  is,  as  repreaentiDg  th«  c 
linguistic  type  from  which  Egyptian,  I^byuiBete| 
and  Cushic  have  sprung:  but  this  concli»ini5si 
justified  by  the  facts.  Mr.  Krause  has  donehiiv 
of  exploration  well;  and  it  is  to  be  hoped  thaibtTJ 
be  able  to  continue  his  investigations,  and  clor  qi 
some  points  in  the  Fulic  language  and  histoniV;; 
are  still  obscure. 

—  N'lturv,  May  20,  states,  that  last  autanmiis*: 
pedition  under  Lieut.  Holm  for  ezploriug  ilif  9 
coast  of  Greenland,  and  which  is  again  to  stait&r: 
wards  this  spring,  met  a  paurty  of  about  liryu 
Grcenlanders  —  men,  women,  and  cbildreu-M 
of  the  island  of  Aluk,  on  the  east  coast.  Thryi: 
on  the  way  to  the  west  coast  to  sell  bear,  fox,u4s 
skins.  Every  attempt  was  made  by  the  Dsnisk 
plorer  to  induce  some  of  them  to  return,  and  x. 
guides  on  his  journey  northwards;  but  the  proR 
of  a  visit  to  a  Danish  settlement  proved  too  great 
considerable  numl>er  of  East-Greenlanders  die 
their  way  to  the  west  coast.  The  £ast-Oreenlin 
are  reported  to  differ  much  from  the  West-GKen! 
ers  in  stature  and  appearance;  the  men  being c 
tall,  with  black  beards  and  European  cast  of  : 
This  seems  to  be  particularly  the  case  with  thc« 
ing  far  north.  Both  East  and  West  Greenlanden 
small  hantls  and  feet.  During  the  year  1883,  four) 
with  heathen  East-Grcenlanders  arrived  at  Jul 
liaab.  Three  of  these  came  from  the  ilistant  . 
niasalik;  and  in  them  there  were  al.*5o,  for  the 
time,  natives  from  Kelalualik,  which  is  five 
Journey  farther  north.  The  latter  stated,  that  ii 
winter  they  wen'  in  the  habit,  whon  journeyin 
sleighs,  of  meeting  with  people  living  much  fa 
nortli.  Kelalualik  being  situated,  it  is  l»elieve< 
tween  latitude  67°  and  (>8^  north,  it  may  l»e  a?si 
that  the  whole  line  of  coast  fr»>m  latitude  6-'i°  I 
is  to  some  degree  populated. 

—  A   note  frtun   Mr.   Jurgens  of   tlie   Lena 
national   metttorological  station   says   that  the 
there  will  tenninate  about  tlie  middle  of  June. 
party  will  then  proceed  in  boat^  to  Yakutsk,  1 
they  hope  to  arrive   in  August.      This  letter 
Nov.  lo,  says,  that,  during  the  summer  of  1S8& 
huntlred  and  fifty  versts  of  routes  in  the  Lena 
had  been  surveyed,  and  magnetic  observations 
at   five  different  localities.    The  mean  tempei 
of  June,  July,  and  August,  was  about  36^  F. 
Lena  was  closed  by  ice  .Sept.  19.     Dorlog  tba 
mer  the  sky  was  constantly  cloudy,  with  II 
aircompanied  by  fog. 
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\f§itiA  control  of  ihe  character  of  sedi* 
ribed  by  lUiUit  (iee  Science,  ims,  \L  560) 
tldert'd  by  another  Belgian  geologist,  Van 
as  the  basis  for  a  new  style  of  cl&^ifica- 
alit  geological  depoitU;  namely,  for  those 
itrata»  acvumuluied  around  the  margin  of 
M,  in  which  the  alternation  from  coarse 
tmentft  nhows  a  Tariatlon  In  the  depth  of 
111  which  the  accumulations  were  made. 
Is  an  extension  of  the  idea  so  well  pre- 
Professor  Newberry's  *  Circles  of  deposi* 
years  ago. 

llitg  was  held  in  Boston  recently »  at  the 
m  American  academy  of  arts  and  sciences, 
the  advisability  of  forming  a  Xew-Eng- 
y  for  obter?atlon  and  study  of  meteor- 
of.  W.  H.  Niles  of  the  Massachusetts 
!  technology  was  elected  chairman,  and 
L  Davis  of  Hiirvani  college,  secretary. 
formal  discussion  of  the  method  and  alms 
pclety,  a  committee^  consisting  of  Profes- 
m  Upton  of  Brown  university,  Professor 
irle  of  the  Harvard  college  observatory, 
Iftvis,  was  appointed  to  consider  further 
rganUation  and  work,  and  to  report  at  a 
he  called  at  an  early  date. 

t  lfi9  mondea  gives  the  fallowing  descrij)- 
I  Skrivanow  pocket^batterj'.  The  element 
Bted  of    sheet    zinc    and  silver    chloride 

parchment  paper,  immersed  In  a  solution 
-five  parts  of  caustic  potash,  aj\d  a  hun- 

ir.  The  whole  Is  placed  in  a  small  trough 
ha,  which  can  he  closed  hermetically. 
ictors  and  external  conurtsareof  silver. 

lenient,  when  complete,  weighs  about  a 

Ems.     Its  electromotive  force  is  1.45  to 
1  it  yields  for  an  hour  a  current  of  one 
jtrd  Jones,  w^ho  has  for  many  yean  de- 
tention to  the  preservation  of  meat,  has 
a  new  process.     The  principle  consists 
ioQ  of  a  fluid  preparation  of  boraclc  acid 
'   i(  the  animal  immediately  after  it  has 
id  before  Its  heart  haj»  ceased  to  beat; 
operation,  including  the  removal  of  the 
chen^lra!  fluid  from  the  body  of  the  ani- 
ilaklng  a  few  minutes.     The  quantity  of 
let  uied  is  very  small,  antl  that  little  is  al- 
id  lately  drawn  out  again  with  the  blood. 
vatlon  of  the  flesh  is  said  to  br  Uiorotighly 
le quantity  of  the  chemical  left  in  the  flesh 
fore  be  very  small,  and  can  ftrarcely  be  In- 
lie  human  system;  for,  as  Prnfessi>r  Harfl 
by  experiment,  living  animals,  either  of 
or  other  »  »  not  »»cem  to  be  injured 

by  tlie  cf  II  of  it,     A  dcmonstra- 

I  effects  of  tl  Liven  in  April 

Mphl  Hotel.  >^  cut  from  a 


—  Mr.  G,  F.  Kunz  exhibited,  at  a  recent  meeting  of 
the  New-York  academy  of  sciences,  two  ancient  im- 
ages of  the  llama  and  vicuna  from  the  interior  of 
Peru.  They  weighed  six  ounces  each,  and  were  both 
of  solid  silver,  with  the  exception  of  the  bodies,  which 
were  filled  with  some  earthy  TuateriaL  The  llama 
had  evidently  been  acted  upon  by  substances  in  the 
soli,  which  left  the  silver  in  a  remarkably  pure  »tate; 
and  the  workmanship  on  this  figure,  especially  the 
hair  reproductiont  was  very  fine.  The  vicuna  is  not 
of  so  pure  silver^  and  is  in  a  very  good  .^tate  of 
preservation.  Mr.  Kunz  explained  that  a  famine  In 
the  Interior  of  the  country  had  caused  the  graves  to 
be  despoiled  of  many  thousand  ounces  of  ornament-*. 
which  were  carried  to  the  seacoast,  and  there  soM 
for  their  weight  in  silver  and  gold. 

—  It  is  said  that  a  wild-flowers  protection  act  has 
been  introduced  in  the  British  house  of  commons,  by 
the  i>rovisloni  of  which  any  one,  for  twenty  years  to 
corne,  fomid  grubbing  up  a  fern,  primrose,  violet,  or 
in  fact  any  of  the  indigenous  blossoms^  fhall  be  subject 
to  fine  and  imprisonment.  The  inhabit:ints  of  Corn- 
wall and  Devonfiliire,  those  lands  of  fern,  have  been 
advertising  largely  their  willinsfness  to  denude  their 
own  counties*  to  supply  the  cities, — a  process  made 
easy  by  the  parcel-iK>st. 

—  The  success  of  the  late  intematfoual  exposition 
at  Amsterdam  has  tempted  the  Colonial  society  of  tho 
Netherlands  to  propose  the  establishment  of  a  perl- 
oillcal  in  French  und  Dutch,  under  the  name  of  the 
J?cru«  cohniale  et  internationale,  in  which  th<>se  inter- 
ested, of  whatever  nationality,  can  discuss  with  free- 
dom any  questions  relating  to  colonial  affairs.  It  is 
proposed  to  divide  the  con  ten  U  into  three  sections, 
filiating  respectively  to  commerce  and  industry,  gov- 
ernment, and  geography  and  ethnology.  The  8ui>- 
port  of  geographers,  in  general,  is  requested  toward 
the  carrying-out  of  this  programme. 

— Some  English  tourists,  including  Mr.  Graham  of 
this  Alpine  club,  have  engaged  two  guides  from  the 
BomssQ  Oi>erland,  and  proceeded  to  India  wi tit  the 
intention  of  scaling  some  of  the  high  peaks  of 
the  llimalayss,  especially  Kabru  (23,000  feet)  and 
Zubanu  (21,000  feel).  For  the  present  they  will  not 
attempt  Mount  Everest, 

-^  Wc  learn  frotn  Naiurtr,  May  20,  tliat  the  French 
minister  of  education  and  the  line  arts  has  proposed 
to  place  at  the  disposal  nf  Pasteur,  for  the  prosecu- 
tion of  his  scien title  experiments,  a  large  domain  situ- 
ated at  ViUeneuve-Etang,  which  belongs  to  tlie  state. 

—  Bove,  after  a  short  excumion  on  the  Upper 
Parana,  was  to  ejnbark  for  the  Falkland  Islands 
and  Tlerra  del  Fuego,  He  expects  to  vUlt  luly  tills 
suntmer,  and  make  preparations  for  an  antarctic 
expedition  [irojected  for  the  yt^ar  1885. 

^Widdeman,  a  French  chemist,  has  observed 
that  an  In«ulatin>i-skin  can  be  pr(Mlnced  on  metal 
wires  by  decomposing  plumbaten  and  alkaline  fer- 

*  s  with  the  electric  current.     The  method  is  as 

<\v%:  prepare  a  bath  of  plumbate  of  potash   by 

•  iiHiMdving  ten  grams  of  litharge  in  a  litre  of  wat^r,  to 

which  two  hundred  grams  of  caustic  soda  has  been 
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ail<led,  and  lK>n  it  during  half  an  hour.  Let  it  rest, 
dfcaiit,  and  the  hath  Is  ready  for  use.  The  wire  to 
l>e  covered  with  the  insulatiii^-skin  is  connected  to 
the  |)09itive  iioh;  of  the  hattery,  and  a  small  strip  of 
platinum  to  the  negative  pole.  Both  wire  and  plati- 
num are  then  plunged  in  the  bath.  Metallic  load  in 
a  very  divided  state  is  precipitated  at  the  negative 
pole,  and  peroxide  of  lead  on  the  wire.  This  layer 
of  peroxide  takes  all  colors  of  the  s|)ectrum«  and  the 
insulation  is  hii^hest  when  the  wire  takes  a  hn^wnish- 
black  tint.  If  this  insulator  is  durable,  it  will  prove 
of  great  service  in  electric  lighting. 

—  The  Society  of  naturalists  of  the  St.  I'olersburg 
university  have  decided  on  affording  means  to  three 
/oi'dogists  for  ox|>editioiis  in  lb!H4.  One  is  to  study 
the  fauna  of  the  White  Sea;  another,  the  embryology 
and  development  of  the  genus  Ac<.'ii>enser  in  the 
Ural  Kiver.  The  botanical  an<l  geological  excursions 
will  be  discussed  later  on. 

—  On  May  1*.)  J*asteur  read,  at  the  Aca«lemy  of 
sciences,  his  reiH>rt  on  his  four  years*  experimental 
studies  on  hydroidiobia,  and  the  means,  not  of  eradi- 
calin;r.  but  of  weakening  it.  The  corre>pon»lenl  of 
the  London  JJaih/  xetrx  describes  l*asteur  as  **  a  man 
of  Sfiuare-built  fi;;ure,  and  having  the  rather  coarse 
and  solid  uir  which  one  so  often  (iiids  in  aristocrats 
and  peasants  in  the  Franche  Conite.  bis  native  prov- 
ince. The  eyes  art*  so  accustomed  to  the  microsco]>e 
as  to  havf  lost  in  great  measure  tbeirnonnal  capiicity 
of  visional  adaptation,  and  are  devoid  of  expresNion.** 
Pasteur  admits,  in  his  report  on  liydropbfibia,  that  the 
microbe  causing  it  has  not  been  di^>covered,  though 
he  is  sure  of  its  existence:  and  that  it  may  become 
jigain  rebellious  after  it  h<as  been  transmitted  to  an 
organism  more  favorable  to  its  growth.  Thus  the 
virus  inriculated  from  an  ass  to  a  rabbit  will  not  kill 
the  latter,  but  if  pas>ed  on  to  another  rabbit,  and  then 
tn  d«»g  or  man.  will  be  fatal.  lit-  ol>srrve.i  that  in 
some  animals  the  virus  lo^t,  and  in  others  i:ained. 
force,  in  the  rabbit  its  power  was  most  visible, 
whereas  the  ape  was  les-^  terribly  affected.  Il  ibere- 
fnio  <ic;'urreil  to  I'astnir,  that,  if  virus  were  trans- 
mitte«l  from  on«'ape  to  another,  it  would  i^row  weaker 
at  eaeh  inoculation.  He  took  so'ine  from  a  (li>i;'s 
brain,  and  inoculated  an  a])e,  which  die<I  from  its 
rahid  virus,  ile  inoculated  a  second,  and  then  a 
third,  wbii'h  was  hardly  indi'*pos<.Ml.  Tli  •  vir-is  so 
modltied  was  transiuittiMl  to  a  rabbit,  in  who«<e  body 
it  rec«>v<.'red  some  slren;»th.  It  iuere;ised  in  nmrbid 
powtT  in  a  s«'enn<l  and  third  rabbit,  and  attained  the 
maximum  in  the  fourth.  It  would  thus  be  sri-n  that 
virulenci:  was  only  kept  in  j'lieck  by  withhoMini:  from 
it  good  conditions  f(»r  growth.  It  would  be  also 
seen  that  it  never  recovered.  wIh'U  well  tame<l,  it**  pris- 
tine deadliness  in  a  siii;:lc  bound.  Pasteur  claimetl 
to  so  complettdy  tam<'  the  viru<i.  that  a  do;;  would,  in 
b«;ing  rendered  refraclt>ry  ti»  rabies  by  hypodermic  iu- 
oculatiou  or  trepanniuL:,  show  no  sign  of  illness.  In 
the  second  part  of  his  report,  Pasteur  explaine«l  how 
the  maxinuun  of  virulen<'e  was  cirrtainly  attained,  by 
makin;;  several  guinea-i)igs  the  mediums  between 
rabbits  and  dogs.  He  told  the  academy  he  had  di.s- 
covered    a  ]>rnc«'NS  by   which  he  can  operati*    with 


diseased  blood  on  healthy  blood,  and  diiu 
able  to  check  the  progress  of  rabies  in  fn& > 
dogs  or  other  animals.      He  asks  the  ukc  i 
the  minister  of  public  instruction  to  appi^i^ 
mittee  to  study  his  proof  experiments. 

~One  of  the  attractions  of  the  London  «£..-] 
of  hygiene  is  a  street   of  old  London,  ^ixi 
houses  of  variotis  periods  previous  to  the  zhl^ 
of  1066,  with  the  domestic  arrangements  <f. : 
time.    Modem  villa  residences,  as  they  osgti  -.  I 
and  as  they  ought  not.  also  add  to  the  itiaa^t 
both  tenant  and  landlord  in  what  promim  v  kI 
great  an  attraction  as  tlie  *•  fisheries '  wv  laKvs| 

A  correspondent  of  the  Xew-York  fmui;;^ 
writes  that  the  street  representing  old  Lai^^ 
originally  intended  to  be  a  life-like  and  life-»ize<ii 
of  Old  Cliepe,  but  it  was  found  that  no  sctoi? 
of  the  locality  remained.  It  was  therefore  4^^ 
to  construct  a  street  of  celebrated  and  vei^ 
relics,  most  of  which  have  only  disappeared  i 
the  last  century.  The  work  has  been  cuxied  ::| 
under  the  superintendence  of  Mr.  Get'trge  BiitL  J 
the  London  and  Middlesex  archeological  soeierv.  l| 
the  buildings  belong  to  a  period  anterior  to  tb^  ^i 
fire.  One  enters  by  Bishopsgate  thtough  a  sh>.| 
men  of  the  old  London  wall;  the  arch  is suim:>5 
with  the  city  arms,  and  a  statue  of  Bishop  WiM  I 
the  Norman.  In  the  street  we  find  the  Ro*«ic:' 
Fenchurch  Street;  the  Cock  tavern,  Leadenlull:'jc 
Three  squirrels.  Fleet  Street;  Izaak  Walton bos^ 
Xo.  120  Chancery  Lane;  and  old  shops  frotLS. 
Ethelburga's  Bishopsgate.  The  atreet  is  narrov.K 
tlie  gables  almost  meet  over  one's  head.  ARsidoi: 
of  the  wealthy  of  that  i>criod  is  that  of  the  Dnc  < 
Sully,  also  a  house  where  Oliver  Cromwell  lo^ 
Westminster.  There  are  examples  of  guilii-ht 
such  as  the  Hall  of  the  brotherhood,  from  Lit 
Britain.  Next  we  come  upon  the  Old  fountain  b 
telry  from  the  Minories, — a  quaint,  tumble-dc 
editice  of  four  stories,  each  i>rojecting  further  o 
the  other,  ami  a  lean-to  gable  roof.  Whittinsnc 
palace  is  a  fine  specimen  of  the  i>eriod.  A  full 
seriiitioii  of  the  show  by  the  designers  appears  m 
catalogue.  There  are  specimens  of  all  the  £■ 
bethan  types,  as  also  of  old  Roman  decoration  in  p 
ter  and  terra-cot  ta.  The  houses  are  peopled  by  ficv 
dressed  in  the  iM»riod  from  missals,  old  decorati' 
drawings,  etc.  Old  armor,  etc.,  has  been  lent, 
the  whole  worked  up  into  a  most  life-like  show. 
object  is  to  givt;  an  idea  of  the  hygienic  condi 
under  which  our  ancestors  lived. 

—  The  New-York  Eveniivj  post  states  that 
Spanish  pajHirs  are  full  of  the  ]iroposal  to  cut  a  c 
from  the  Bay  of  Biscay  to  the  Mediterranean 
The  plan  proposed  is  to  deepen  the  River  Girond 
some  distance,  and  reach  the  oi>en  sea  at  Narbo 
in  the  department  of  Aude.  The  proposed  i 
will  bt>  :ibi»ut  two  hundred  and  fifty  miles  lone, 
will  s:ive  a  distance  of  nearly  two  thousand  mile 
tween  Suez  and  London.  Speakings  of  two  cmi 
gi  nee  ring  i)roposals,  one  paper  says  that  th^  ^j^ 
tunnel  will  turn  an  island  into  a  penlnaalfl  '  '^^ 
new  canal  will  turn  a  peninsula  into  ar 
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7MMEN7'  AND  CRITICISM. 

and  criticisms,  nt  tins  season « 
nriilly  toward  the  schoola  and  coUeges 
lioUlitig  their  annual  assemblies,  and 
their  academic  honors.  A  year 
^  Hansard*  a  vigorous  5p<*4dc«*r  applied 
il4!h  lo  materials  which  proved  to  l*c  very 
tft\  and  since  Uien  wc  have  had  a  sno- 
Fof  arguments,  public  and  private,  with 
f  to  the  law  and  to  the  lesUmony.  Euro- 
kd  American,  res |k*<' ting  tlie  value  of 
>  branches  of  knowknlge,  and  the  profHir 
studiea.  Having  read  the  varions 
bts  and  maga/ane  articIeH  which  have 
on  thid  subject  by  AtlamB,  Hofmannt 
Dyer,  James,  Fisher,  Sumner,  and 
Kid  many  others ;  having  watched  tlie 
ay,  carried  on  in  the  newspapers, 
bma  to  us  that  the  discussion,  though 
iionotonons  to  those  who  have  previous* 
|bt  it  out,  has  been  timely,  vigorous. 
Sd.  l*robablr  the  leaders  of  the  battle 
^t  in  the  K-ast  changed  their  opinions  ; 
think  that  the  educated  public  has  a 
aotiou  of  the  meaning  of  a  liberal  edu- 
md  that  sonnd*?r  views  upon  the  i-ela- 
literature  and  science  arc  likely  to 
\%  result  of  this  disctiasion. 


ondent  life  and  tetters,  it  Is  obvious 

re  and  more  \&  to  be  done  in  this  c*ountry 

^udy.     CLadsical  teachers*  conscious 

|eficicncnc9  of  former  days,  are  endeav- 

secure  more   enthusiasm  and  higher 

|lhip  by  the  use   of  better  text-books. 

netbods   of   instruction,    and    ampler 

if  illustration  ;  and,  with  great  advan- 

pth  to  teachers  and  pupils,  they    are 

InjK  firom  thu  classical  classrooms^  by 

[idatJDns,  those  whn  enn  not*  t>r  will 

*ir  (irrrk  an<l   Latin. 

'>V  thij*. 


But  the  Greek  question,  as  it  is  cidled,  is 
only  one  phase  of  the  movement :  there  is  an 
increasing  zest  in  (he  istudy  of  antiquity^  —  in 
whatever  interprets  the  history  of  mankind. 
The  work  of  Baird,  Powell,  Mallory,  Bnnton, 
Uaiulelier,  and  of  many  others,  is  illuminating 
the  recortla  of  the  savage  life  and  of  the  earlv 
civilizations  in  this  country.  The  establish- 
ment of  an  Arch  CO  logical  institute  of  America, 
and  the  o|>cning  of  an  American  school  of  claasi* 
cal  studies  in  Athens,  are  indications  of  activity 
in  the  Held  of  classical  inquiry.  The  lectures 
given  iu  variouK  cities  last  winter  —  by  Clarke 
on  his  exploration  of  Assos,  by  Waldstein  on 
Greek  archeology,  and  by  Stillman  on  his 
studies  in  the  Levant  —  are  similar  signs.  Be* 
fore  nmny  months  have  [tassed,  a  distinguished 
archeologist  from  Rome,  the  explorer  of  the 
Forum,  will  be  lecturing  among  us.  Collec- 
tions of  casts  and  photographs  and  coins  are 
now  to  be  found  near  all  our  classical  cxdlcges. 
The  American  journal  of  philology  ha?*  reached 
its  sixth  volume,  with  marks  of  increasing 
value,  and  without  drawing  off  material  fix>m 
tfu^  .\merican  oriental  and  the  American  |ihilo- 
logical  societies.  Even  -\ssyrian  antiquities 
are  receiving  the  most  serious  attention  in  this 
country  IVom  men  trained  in  Germany,  and 
acknowledged  to  be  most  competent  for  the 
interpretation  of  cuneiform  inscriptions.  All 
these  facts  are  indications  to  our  minds  that 
the  study  of  anti<|nity  is  in  no  danger  at 
prest^nt  of  being  nnilervalued  by  Americans. 
Certainly  the  lovers  of  (wreck  culture  need  not 
lie  alarmed  ;  for  the  flower  of  ancient  literature 
and  art  will  surely  not  be  slighted  by  an  intel- 
ligent community,  once  fully  awakened  to  the 
study  of  the  remote  past. 


On  tlie  other  hand,  the  claims  of  science 
are  recehing  more  and  more  recognition.  The 
great  labonitorii*8  begun  or  oomideted  within 
the  year  at  Cambridg*',  New  Haven,  Baltimore. 
and  Ithaca,  are  ^tgns,  which   everj'body  enn 
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iindorstriinK  t!i:il  tlio  pliy«*ic:il  Mini  natural  sci- 
LMiccs  are   inoro  than  vwv  to  ho  rncouragcil. 
Ori«;inal  iv^^fairlit's  are  in  |)ro<rn'>«i  in  private 
an<l    in    pnlili*-  la)n>ratnrii's   to  an  I'xtont  nn- 
known    anions   us   a   l\«\v    \'ri\r<  airo.      More 
ample  nn'ans  of  pnMlratioii,  espei'ially  in  sub- 
jects wiiicli  riMjuire  cosily  illu»4lralit>n.  art*  !•  luet- 
ic* calletl    for.     Tiiree   or   four  such   memoirs 
procee«ling   from  American   laln.>ratorirs  have 
heen   offered  to  the  Koyal  society  in  London, 
and  have  Keen  ordered  to  he  printed  in  their 
Proceedings,   l>ec:uise  there  was  no  plaee   for 
them  here.    The  national  govern nn-nl.  with  a 
parsimonious  hand,  iMit  still  with    increasing 
wisdom,  is  providing  for  such  scientific  puMi- 
cations  as  are  more  or  K'ss  pertinent   to  the 
public  service.     Schools  of  lechnoli>gy  are  in- 
creasing in  number  and  in  power.     It  is  more 
and  more  openly  asserted,  that  no  one  in  these 
days   is  receiving   a   truly    liberal   education, 
unless  he  adds  to  matheuiatics  and  huiguagcs 
an  acquaintance  with  at  least  one  ])ranch  of 
scientilic  inquiry,  derivoil  in  i»art  from  work  in 
a  laboratory,  and  from  pergonal  observation  of 
the  metlnnls  of  research.       Sea«*ide  laborato- 
ries at  Newi)ort.  Wotul's  I  loll,  Annisjjuam,  and 
Beaufort,  are  giving  facililic-  fi»r  the  study  of 
life  at  the  seashore,  as  years  ag«>  i>j)p«»rtunities 
were  given  in  the  interior  lo  thi'  student   an<l 
collector  lA^  lV>>sils. 

As  we  look  at  tin-  >il nation,  and  recall  sut'li 
I'licts  as  we  have  slati'd.  we  ln'Ii<'ve  that  in 
American  e(lncati<ui  the  claims  of  literature 
and  Science  are  fairly  ndjiistcd.  .M«mv  ought 
to  be  doni*  in  bi.tli  dii«ction>.  The  ricliot  of 
onr  colK»ges  an*  jjoor.  \>'cje  tlu-  inionn'  of 
Harvard  to  l«e  dt>nl»le(l.  every  dollar  onld  l»e 
well  eniployt'd  at  once.  Were  iheij-  to  In*  a 
do/en  llarvards  and  '^'alc-.  uilh  ]ilan>  as  wise 
as  those  which  have  govei-ncd  llioc  oM  fonn- 
dation-^,  and  with  mean**  a'^  au)plc,ihc  i-fnutry 
Would  leap  thcb»'netits  . 


the  present  suggestion  to  a  congTH*k 
niittee.   that     I  In*    work    of   the  (1:1=; 
should  be  diviMed  :   the  hydrograjibv  «i 
triangulation  to  be  assigned  10  the  hy.h 
oflice  of  the  nav^-  department,  ami  the;r'  | 
work  to  the  geological  survey  of  liio  Ie- 
departnient.     It  was  by  the  advice  of  l^.: 
emy  tliat  the  present  geological  sune. 
practically  by  the   consoli<]atiou  oftL 
viously  existing   organizations.      Au'i :. 
ineiuoranduni.  drawu   up   with  great  «:t 
skill,  the  academy  recoiumcudei!  that  tVitr -.-l 
survey  should    Iw    transferred  to  the 
department.    *' retaining    its    original  Sd 
operations,  and  assuming  also  the  entirt t. 
snration  of  the  public  domain:  anallj:.. 
mollified  and  extended,  it  hereafter  t«€  cnr 
as  the  r.  S.  coast  and  interior  sunev 


Ir  the  cx(H'llenl  reconnueiidatious  made  by 
the  National  academy  of  scienco  live  or  >i\ 
years  ago  had  then  been  fully  ado[)tcd  by  con- 
jTiess,  we  should   probably  li^Nv*-  been  spared 


The  purpose  of  the  academy  was  phin,-. 
bring  together,  under  one  department,  the.* 
(and  interior)  survey,  for  the  mensurati.js e 
nnipping  of  the  country-  ;  the  geological  r. 
vey,  lor  the  study  of  its  geological  struc.r- 
antl  natural  resources  ;  and  the  iand-olfict.:! 
the  disiX)sition  and  sale  of  public  lands.  Tir 
two  latter  would  require  tlioir  own  maps.bi^ 
upon  geodetic  points  furnisheil  by  the  fi?? 
and  the  land-ollico  couKl  obtain  from  tht:  -z^ 
logical  survey  all  the  inforinalion  it  n-i'ii: 
as  to  the  value  and  classification  of  lands.  T 
entire  >urvey  of  the  public  domain  wouM  :l 
fall,  as  is  proper,  under  one  dei^artuK-ni :  i 
that  co-ordination  of  work  and  nnitual  c-^m 
eration  imperatively  required  would  be  ol.!a 
able  without  ditliculty,  and  with  the  least  was 

In  nt>  event  should  ilio  work  of  the  o'S 
survey  be  divided:  it  forms  a  u  harnioniou>: 
congruous  whole.  IIy<ln>irr;iphv  must  behs: 
on  geodetic  work.  .Subuiarine  t(»jK>irrap!o 
important  to  an  understau<liug  of  iho  struct 
of  a  continent.  Nor  i.s  a  geological  sun 
deeply  concerned  in  the  niceties  of  refined 
odetic  luiasurenients.  nor  in  geoiletic  qucstii 
as  such.  I'\>r  its  purposes,  work  of  a  m 
rai»id  antl  superlicial  kind  sufllces  :  and  it  w 
much  to  be  feared,  that,  in  its  subordination 
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cjil  survey,  the  oxcellenoe  of  tho 
ur  coaat-survc>\  now  justly  the  high- 
Mf  our  nation's  science,  would  tie- 
^f  Aft  it  stamls.  it  inav  tenrlossly 
p  eouiparison  with  similar  work  by 
ropean  nation  in  precision,  elegance, 
jomy,     Iti*  work  is  for  all  tiine. 


pRD  of  the  oi>cnmg  ailcl  closing  of  na%  i- 
i  York  Factory,  Hndaon's  Bay,  oxteml- 
1 1828  to  18H0,  has  beeu  communicated 
Tooda  of  the  IIudson's-Bay  company. 
bt  date  of  open  water  in  spring  is 
the  earliest  closing  of  navigation, 
The  earliest  opeuing  was  May  4 ; 
t  ctofiing,  Dec.  9.  The  season,  then, 
over  from  five  to  seven  months,  with  an 
of  six  months  open  wiiter.  The  time 
ligation  would  be  available  is  limited, 
I  by  the  time  of  open  water  in  Hudson's 
by  which  the  bay  is  reached.  This 
10  only  July,  Augnst,  and  September, 
nbly  part  of  October :  but  exact  ad- 
>  not  yet  atlairmble-  The  question  of 
(ability  of  the  Hudson's-Bay  route  to 
»  of  vast  imporUuice  for  the  settlers 
»ba  and  the  Saskatchewan:  since,  if 
lilable,  they  can,  by  a  comparatively 
Iway-transit,  reach  tidewater  with  their 
hich  otherwise  cannot  i>os8ibly  com- 
b  those  of  the  north-western  United 
It  is  understood  Uial  a  trial  Is  to  be 
the  route,  am)  that  a  rccomioissance 
>n's  Bay,  of  wiiich  there  are  no  good 
l^^ortly  be  attempted. 

t  TIMERS    TO   THE  EDITOR. 

nt*  (itt  rt^ttUd  to  bf  at  brirf  a§  fm^^itU. 
If#  In  tdlatMt  rfquirrd  a*  pro0/(\fff»od  /aiih, 

be  deep-aea  fiah,  Malacosteua. 


barbet,  Is  rcAlly  not  fn^c  at  rJtherend,  aiid  may  be 
only  a  miisciL*  conceratrJ  in  the  movement  of  tho 
lower  Jaw.  I  have  not  yet  bi^en  able  to  find  ji  true 
l^y,  ;  i  1,1.)  '£»|jj,  pcctoml  cuntains  three  rays  in- 
air  .  ,\s,  couiitnl  by  Dr.  Ayres;  and  the  caudal 

b  I  I'l  not  convex,* 

Takletox  H.  Bkan, 

Curator  department  of , fishes, 
U.  8.  UAUomd  mu«cum,  U^j  2S. 

[By  nil  lit  on  our  part,  V, 

that  ilj  tiB  of  the  tw(»  ' 

de«?t»*«c.i  i,-.f^  i*ere  copied  In  pim  j^mm  j,-    / *, 

and  in  part  from  Sckncc  tt  nature,  Tho^c  on  p.  «121 
came  from  the  hau^r  journal ♦  tht*  others  from  Hic 
fonner»  but  not  ;iU  of  them  In  coim^oUon  wtU)  the 
artiele  tranalated*  —  Y.D,\ 

A  bad  habit  of  the  fox-squtxrel  (Sciurus 
niger,  var.  ludovi^anuB), 

Mjulison  people  pride  themselves  not  a  little  on 
the  number  and  tAmencss  of  their  fox-squirrels, 
which  nvp  found  hy  scores  In  the  shade-trees  of  lht» 
cap  I;   and  the  residence  strecta  of  the  city. 

Pi  ii  special   ordinance,  they  have  mnlli- 

pli  \\  and  scarcely  know  what  f»*rv  i-    ri Mi- 

nis i^'fore  one,  on  the  sidewalk  or  '■  ' 

oci  rveu  stopping,  and  allowing;  «  ^ 

to  Lt;  touciied.  In  the  hopp  of  getting  a  nul«  We  oju- 
aider  them  decidedly  more  umamc^ntal  and  worthy 
of  sood  irentinent  than  Ihtj  ubl<^uitous  blue- jay  or 
sparrow,  and  never  tire  of  watching  their  pretty 
ways.  But  to-day  I  noticed  several  eugiiKed  in  far 
lesH  commendable  busiuesa  than  hiding,  or  opening 
acoriiH. 

While  p:i£sing  under  a  row  of  elms,  my  atlt'tiMnii 
wan  atiracted  by  a  number  of  short  twigs  lying  t»n  i  in 
sidewalk*  About  a  hundred  wen*  counted  under  tij« 
first  tree.  They  were  of  nearly  uniform  size,  fix  or 
eight  Inches  foni;,  includiti;:  the  young  growth  of  the 
season  and  a  short  jilece  of  last  year'swood,  with  one 
or  two  bunches  of  the  nearly  ripe  fruit. 

After  a  gale  in  the  early  fall,  the  ground  under  the 
white  elms  is  sometimes  covered  with  leafy  branches 
of  about  the  same  size,  which  separate  hy  a  joint  at 
the  site  of  a  former  winter  bud,  like  the  ao-culted 
brittle  branches  of  jioplars  and  willows,  which  tbey 
also  resemble  in  being  a  sort  of  natural  cuttings, 
sprv^n*:  !n  part  for  propagation. ^  In  the  present  tn- 
stii\  "ver»  the  ends  of  the  twigs  did  not  show 

tlir  jrface  of  those  which  fall  naturally;  and, 

as  :  I/O  inflication  of  the  work  of  a  x>runcf,  I 

tUf  r<'ntion  to  the  top  of  the  tree,  where  It 

wa>    .  1  by  a  twig  falling  just  as  I  looked  up. 

Koliowing  Its  course,  I  ^.aw  a  squirrel,  comfortably 
seated  on  one  of  the  tipper  branches,  busily  at  work 
on  the  fruit  of  a  *i»  h  soon  dropjxsd 

for  anolhrr,     Xf  ^  broken  otl  in 

a  single  miiiuto;  .tyiM^  v^tun-  i  >^.l.<  ned,  the  faliinif; 
twills  avemgrHl  one  a  minute.  Tbey  wcrv  dexter- 
ouMy  snapped  ofl  jn*t  below  thfl  frult'cluster,  a  bite 
or  two  often  helping  In  the  operation.  The  seed  wtut 
r^mm^d  fr«»m  fach  «*f  th^  ^mnll  «?nmara»*  hv  n  iltide 


/.  AiW..  vL.  pUle  v. 
'  t  r*f  Mftl«r<»*r«»nn.  It  may  l>f» 

ind 

K"    -   - ' '-  .,.*4'hy- 

aas  long  beeu  n*ganted  as  a  tangled  hyold 


,fc,^>ii.w 


A  tin  I 

In  I 


t'-'^TUiilft^ttJi']   ^Xili 
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lch«vi  p<*bhlrs  and  email  bowlders,  six  Id  eleven 

I  to  ih<>  top  of  a  terrace, 

line  above  tcrmce,  forty 

r    '  f  is  about  eight 

ving  sketch  in- 

.  the  creek.)     At 

,  a  large  area  of  the 

purpose  of  meaaur- 

vei  :x3  lon^  Unos  of  strla- 

i  observations^  corrected 

•'  r^  following  refiiit:  at 

"«  cai!  ,)(  thf  8cnit<:hes  was 

gJSn**'^'  I  mile  west,  they  were 

*5i*>  W.;  aJ'  alb  of  a  mile  farther  west, 

'3<yW.   Tb'  "'^«»  w*«rf*  v^rv  nnexT^rf*^***'. 

i  hence  irreul  CLvr'"  v 

Biy.    StJch  an^e«  w 

^   it  is  a  [ 

"-   extends    ;!■  !■'        ■  :.-e 

ie,  riiiihiitit  wiiii  lUv  Wabash  valley  in  its  eust^^rn 

rtinn,  hut  Mrlklng   mort*  we^^terly  in   the  western 

the  Rtate,  lejivitig  the  Wabash  to  the  Hnnth. 

'>f  till*  efi*l  and  w<'»t  ridge  is  a   n.*i:(nn   of 

:    ".I     Ufp  Hand'deposUf,  ♦t^r-«-ii'.  -   »-    '}u* 

I  y:  louth  of  it  are  n 

:  ■  'i-'en.     It  Kr^rus  ven-  [•  a 

l4)XLiiitj<ifiii  of  L  ,;au  found  iu  ^ouUi* 

Rttdary  in  tbo  i..  .^1  of  rbi§  Hdtie.     Ai> 

,.  rn"f"  ,  ','■;■  ''''■,  .   ■    * 

t4 

It      -  .. 

The   tJrst   overwi 
rldgr,  and  «o  wf-  i. 

Ii»s)i  and  in  Su^ar  (  rcctk.  liui  a^u  rv^kidd,  iu  iha  i\j- 
Intat  of  the  gr*»at  glacier,  there  seem  to  have  bt^cii 
•oine  local  centres  aiont^  tbU  Hds:e,  whicli  sent  out 
small  fan-*haped  glaciers  with  rapidly  diverging  lines. 
No  other  explanation  «eeun  n*  v^iti^u  rl.*  inlos  ob* 
talned  in  thl«  ca*e.     Virtn  >  don© 

In  this  stale  in  the  way  of  r  i»f  the 

drift;  and  there  i,-*  every  IndiciUiiiii  ilmt  ou*  n:latlon 
t43  tlie  Great  Lakes  and  the  peninsula  r>f  Miehlgan, 
b*'-   '      ^'  '  '     '    srs  alreaiiy  Indk     '    ' 

nv  ind  imjKjrtanr 

T't  .■ihirvitl.mal  iit.i-. 

yt '  for  anv  - 

wl  1  and  tiiiv. 

of  <u.il-. scams  aOil  Unic&tontJ-Ujtiii., 

JOUX  H«  COULTXR, 

U*abu*li  ouHrijp,  Crmwfor«l«vtIh.%  lad. 

Osteology  of  MicropteniA  sidmoldtft. 

I  wat  very  Horry  to  find  from  rea4lijii;  Mr.  MeMiir- 

flrb'-  l^rN.r  ill  s. ;,,.,-,     v..   t\'t    pl.Mf  irs   .  m  i  ho*  h;id  de- 

riv  fi  mv 

•i*  f  the 

0»'  net,  Xu.  Ui}, 

!<A,  it  WAS  unfortunate  that 

He  v.,^^  iii  T  '    '     black 

Imss.  for  the  more 

parn.  lihirli.  11!. tv 

tio,. 

where  an  nu  t  ni*«»n  the 

1     thing  wh<*re  T     f  »n 

■    tli«  tfthur  h^i  rhese 

m 


when  accompanied  by  a  drawing  of  the  parts  dis- 
cussed, I  determined,  upon  seeing  Mr.  McMurrich'a 
letter,  to  folbjw  that  rule  in  the  present  instance,  in 
my  reply  to  it.  To  this  end,  I  seleeteil  fronj  my  }iri- 
vute  collection  a  very  Hue  craniiim  of  Mleropteiuii^ 
with  a  pair  of  welUdevelopcd  ribs  attached  to  St. 
From  this  specimen  I  made  the  drawing  that  i  I  (ni- 
trates this  letter. 


scHption  la  made  far  clearer 


I^fl  tAt<^r»l  vIpw  of  rninlnm  of  Mlcropt*ni*  *ttlmoltle«,  •Uowltic 

A  pair  (if  tit*.   Ill    I  In*  ud'li.Ml   ifcuH    miturr,   half  *li»',  llnyar), 

F( om  tills  it  is  very  evident  that  these  ribs  are  not 

ions  or  rudiments  of  th«^  suprcu?!aviculae,*  bnt 

have  all  the  char-aeterintict*  of  the  ribs  upon 

ias  and  axis.    1  have  never  found  epipleural  ap- 

L,'es  attached  to  them,  as  I  believe  may  occur  on 

.t  r«,.  r^iKu  .,f  nn^  column.     Dr  Sasemchl,  in 

!  n  the  cranium  of   Am  la  (Jl/or- 

J  s  ix.),  is  very  explicit  in  what  he 

s*ayj»  aU»ul  the  ci*-i»i»s*!lcatlon  of  the  three  vertebrae 

with   lh*»  basboccipJtal   of  this  Ranoid :   and  if   this 

an'       T     1  been  aware  of         V  '    "^IrsasI 

li  Iti  any  of  the  T  would 

1,  ^f  :<   f-H'ard  ii, >. ihe  dls- 

et.     They  are  two  very  signtfl- 

'    ribs  in  Micropterus  articulate 

wig  us  fnrarnen,  and  that  they  are  appar- 

*  aii.    I  ba^'^e  shice  found  similar  structures 

*  thynnu*,  and  rather  sus- 

,  tbouph  the  specimens  at 

;...  ,    .....1^..,:,  ,...,.... ^  this  latter  gn>uf>,  were  so 

poorly  prepared,  i  couid  not  satisfy  myself  tn  regard 
to  them.  It  will  be  of  great  interest  and  impor- 
tance to  examine,  in  this  particular,  forms  more  or 
less  nearly  related  to  Micropterus.  and  tlie  youm?  of 
all,  at  varioui  stages.  Off'  ' —  ■  .t  t.  i-  -.  ^.,.^y 
be  said  without  doubt,  tli  10 

ribs,  aTiuiii-  In  all  imjMj; 1  be 

abdoiri  :is  seen  in  the  [  m  atlas  and 

axl?;  I  iiclorig  t<i  the  ?  h,  and  artic- 

ulate with  ihu  occiput,  to  which  they  belong;  and 
that  they  are  a  constant  cli  a  racier, 

lure^  i  .7 

do  in  n, 

from;  Tben, 

too.  t;^  •!  slg- 

Qifiear  :' >r 

at  Im-  vL- 

book*^  •• ; 

bulUM  t« 

RiMMH     '  "rd 

won  id  certjiiniy  have  it  ail  uix'aaiMji  to  men  lion 

I  pair  of  ribs  in  "his  method  of  treating  the  osto- 

u logy  of  the  piscine  skiilL  R.  W,  SiivrRLUT, 

W:M)hln|itoii,  Juno  2, 
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JEA  N-IiA  P  riS  TE-A  SDIif:  !>  hWL  i  S. 

Jr.AN-lJ.vnivrK-AMMJK  Di  mas  wii-;  liorii  at 
Alnis,  in  the  south  of  Fraiu'i'.  July  11.  isoo. 
lie  was  iMlucaU'«l  at  tin*  collr^^c  «»!'  Ins  uativc 
placf.  and  appears  to  havo  Ikm-ii  i1«-sIIi»m1  hy 
his  pari'iils  for  the  naval  siTvicr  ;  ImU  Ills  par- 
ents ni>an(touo(l  tlioir  plan,  luul  appn*nlic'f<1 
hiiu  to  an  apotlioeary  of  tlio  town.  lit*  rc- 
niainetl  in  this  situation.  Iiowcver.  l»ut  a  >horl 
tinio.  In  ISK)  he  travelle«l  on  foot  to  ( It-neva, 
where  he  found  eniploymeut  in  the  j>harniacy 
of  1-e  Koyer. 

At  that  time  Geneva  was  the  centre  of  mueh 
scientilic  activity:  antl  young  Dumas  had  the 
oi)IH>rtunity  of  attemling  lectures  <»n  botany  hy 
de  (andolle,  on  jihysics  hy  Ticlet,  and  on 
chemistry  hy  <laspard  <le  la  Kive. 

Alroutthis  time,  young  Diunas  had  the  good 
fortune  to  render  an  important  service  U)  Dr. 
Coinch't,  to  whom  it  liad  orcinivd  that  burnt 
sponge,  tiien  generally  used  as  a  remedy  for 
goitre,  might  owe  its  ellicaey  to  liie  j>resence 
of  a  small  amomit  of  iodine.  Dumas  not  onl}' 
proved  the  j)n'sciice  of  iodine  in  the  sponge, 
but  also  indicated  the  lu-st  method  of  adminis- 
tering what  proved  to  lu*  almo**l  a  specilic 
remedy.  It  was  in  <-omM'etion  with  this  investi- 
gation that  Dumas' s  name  fu'st  api)ears  in 
pidilie.  as  the  discovery  produced  a  great  sen- 
sation. 

Soon  after,  Dumas  formeil  an  intimacy  with 
Dr.  .1.  L.  rr<!;vost,  then  recently  rclurnrd  from 
pursuing  his  studies  in  Kdlnburgh  and  Dublin, 
and  wa«<  induced  to  undert:ikr  a  scries  of  pliysi- 
ologic.'il  investigations,  which  for  a  time  with- 
drew him  from  his  strictly  elu'inical  ^tuilics. 
Several  valuable  pajHTs  on  [)iiy>ioloL:ical  sub- 
ject «^  were  puljUslicd  by  IVcvn^t  .'lud  Dumas, 
wliii-h  attracted  the  notice  (»f  Alexander  von 
IlnmlniMi.  who,  on  visiting  (ieiieva  in  \x'2'2. 
souglit  out  Dumas.  an<i  awakened  in  liini  a  tie- 
sire  to  seek  a  wider  field  of  aetlvitv.  In  con- 
sequence he  removed  to  rMri-^  in  is-j;;.  wImmv 
the  ri'putatioii  he  Inni  ^o  di-<i"rve(lly  e:irncd  Ml 
(itih'va  won  for  him  a  cordird  re<-cption. 

In  I^i"_M;  In-  m:irrie(l  Mile.  Ilcrnilnie  r»r<»n- 
gni.'irl.  the  eldest  d;niglitei- of  Alcxamlre  Ki"ou- 
gni.-irt.  the  ilhistiious  geolo:ii«^l :  Mn<l  in  after 
yeaix  his  hon<e  lu-cMmc  one  of  the  chief  re-orts 
of  the  scientilic  sot'iety  of  Paris. 

In  l.s-js--j'j  Dnnia-^  nnitc»l  with  Tlieodore 
Olivier  and  Mngene  Teclet  in  iVunid inu:  the 
ftcolc  ceiitrah-  des  arts  et  niannt:icturt's.  In 
ls:i2  Dumas  snccej-ijiMl  (iuy-Ijissac  a^  profcs- 
soi-  at  the  Si.i'lionne  :  in  b'^.'l'j  lie  sn<'ce(Mled  'Jlie- 
nai"<l  at  the  fv'olc  pol\  ti'clinii|Ue  :  :Mid  in    \s':\\\ 

he  >U(M"eedc<l  De\rU\  at  the  f^M^lede  nie(leeinc. 


'I'hus,  before  the  age  of  forty,  be  filial  sJ 
sively,  and  for  sonic  time  simultainj^ou,.!.] 
the  important  i^rofessorships  of  cn€m:**r1 
Paris  except  that  of  the  College  of  Frar^ct.  J 
which  he  was  never  ]>crmanently  coiiDr^^xl 

Dumas  early  recognized  the  impor.^iafr] 
laboratory  instriiotion    in  chemistry, 
there  were  no  facilities   at  I'aris  wbon  h?: 
came  there,  and  in  1832  foiindcil  a  Wor:;:! 
for  research  at  his  own  expense. 

The  political  and  social  upheaval  of  ■ 
seemed  at  the  time  to  endanger  the  sti  .::l 
in  I'' ranee  of  every  thing  which  a  rulr'\i>j| 
an<l  learned  man  holds  most  dear :  ai]<]  iHi&tl 
was  not  one  to  consider  his  own  pri*fertL:-i| 
when  he  felt  he  could  aid  in  averting  the  caiii| 
ities  which  threatened  his  crjuntry.  liuii- 
diately  after  the  revohition  of  Februan. !. 
acc€»pted  a  seat  in  tlie  legislative  astern?': 
Shortly  aH^erwards  the  president  of  the  re- 
public ealleil  him  to  fill  the  olllce  of  minis^j 
of  agricultuiv  and  commerce.  During  the  ^^ 
ond  empire  he  was  elevated  to  the  raiu  : 
senator,  and  shortly  after  his  entrance  into  ■■: 
senate  he  became  vice-president  of  the  i\i: 
a)  unci  I  of  education.  In  order  to  reform  i 
abuses  into  which  many  of  the  higher  ed 
cational  institutions  of  l*aris  had  fallen, 
accepted  a  place  in  the  numicipal  council 
Paris,  over  which  he  siihseqnentlv  presu 
from  18:)!)  to  1870. 

In  1«<I8  Dumas  was  appointed  master  of 
mint  of  France  ;  but  with  the  fall  of  the  sew 
empire,  in  l«s70,  his  political  career  came  tc 
abrupt  termination.  Some  years  previoi 
he  had  resigned  his  professorships  :  and  u 
at  llu'  age  of  seventy,  he  found  himself 
the  lirst  time  free  to  devote  his  leisure  to 
noble  work  of  encomaging  research,  and  t 
promoting  the  advancement  of  science. 
liatl  reached  an  age  when  active  invt^stiira 
was  almost  an  impossibility,  hut  his  comm; 
ing  position  gave  him  the  opportunity  of  es 
ing  :i  most  powerful  iulluence  ;  and  this  he  i 
with  great  ctlect.  In  early  lift*  he  liad  I 
cleetctl,  in  lx:V2,  a  member  of  the  Acad 
t)f  scicuec^  :  in  \><\\^  he  had  succcccKhI  F 
nns  as  its  permanent  secretary  ;  and  in  isT 
was  elected  a  mcmln-r  of  the  Krencli  acad' 
as  sncccs'ior  to  (luizot. — a  clistinction  ra 
attainci]  by  a  man  i)f  scii'uce.  It  was,  h 
ever,  as  permanent  secretary  of  the  Acach 
of  Si'icnces  tli:it  1  )iiinas  exerted,  during  the 
year^  of  his  life,  his  greatest  intluonce. 

WIh'U    I  lie   writer  last   saw   Dumas,    in 
winb'r  of  l>si_s-_>,  the  great  ehemisi  had  j 
all   the   vivaciix  of  youth,  and  it  was  difll< 
to  rcali/.e  Ills  age.      He  took  a   livelv  iutei 
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ntirstions  of  chemical  philosophy,  which 
1  with  great  carnestnesa ami  warmth, 
.  . . .  c  the  same  tire  and  the  saiue  exuber- 
ce  of  funey  which  had  eiichanled  me  in  his 
.ures  tliirly  years  before*  At  an  age  when 
It  men  hold  speculation  in  small  esteem,  I 
much  struck  with  his  criticism  of  n  con* 
"•  »mi>orary,  who,  he  said,  had  no  imagination, 
Itlioiiuh  he  8i>oke  with  the  iughest  praise  of 
^M  i*\[KTimental  skill.  At  that  time  Dumas 
»wed  no  signs 
impaired 
trength;  but 
ring  the  fol- 
ng  year  hin 
Uh  began  to 
f  faiK  and  he  iVied 
on  the  lUh  of 
April,  nt  Cannes, 
when-  h**  had 
Bonght  a  retreat 
from  the  severity 
of  the  winter  cU- 
oiate  of  PariB* 

Unmas  was  not 
oal}'  eminent  u,^ 
an  investigator 
of  nature f  but 
even  more  emi- 
nent us  a  t«;acher 
mild  an  admin ts- 
tratur*  Without 
allempting  to  de- 
tail Dnma!i*8  nu- 
meix>ns  eontribu- 
tioua  to  chemical 
knowltMlge,  we 
will  here  only 
refer  to  three 
Important  invcs- 
tigatiotisi,  which 
p  r  o  d  It  c  e  d  a 
innrko<)  influence 
in  tlio  progreaa 
of  chemical  sci- 

MCC. 

Alter  hia  removal  to  ParU  he  took  up  the 
problem  which  the  relations  of  the  molecular 
vohimes  of  aenform  substances  prci^ent ;  and 
his  paper  on  somr  |>oinls  of  the  atomic  theory 
fiftd  jin  im^xirtnnt  Infltjrnre  in  developing  om* 
m<Nlern    eheuiieal    |  y.      We    are    sur- 

prisctl  that  Dnman   i  ;  once  renli/.e  the 

consequences  which  the  doctrine  of  ef|nal 
molecular  volumes  involveii  in  the  intcqireta* 
tion  of  the  constitution  of  chemical  compounds, 
and  the  clear  distinction  between  •  the  physi- 
cally smallest  paiticles  *  and  *■  the  chemically 


smallest  particles/  or  the  molecules  and  the 
utoras,  as  we  now  call  the  physical  and  the 
chemical  units.  But  more  than  a  quarter 
of  a  century  i^assed  before  the  full  harvest  of 
this  fruitful  hypothesis  could  be  reaped*  BXt 
But  if  this  investigation  of  gas  and  vapor 
densities  brought  a  great  strain  upon  thi; 
dualistic  system,  the  second  of  the  three  great 
investigations  of  Dinnas,  to  which  wc  have 
referred,  led  to  its  complete  overthrow.     The 

most  imp>ortant 
of  the  experi- 
mental results 
were  the  substi- 
tution  products 
obtaineil  by  the 
action  of  chlorine 
gas  on  acetic 
acid ;  and  the 
capital  point 
made*  was  that 
chlorine  could  be 
substituted  in 
acetic  acid  for  n 
large  (iart  of  the 
hydrogen  with* 
out  destroying 
the  acid  relations 
of  the  pro<luct; 
an<l  the  inference 
was,  tliat  the 
qualities  of  a 
compound  sub- 
stance defKMid, 
not  simply  on  the 
nature  of  the  ele- 
ments of  which  it 
cotisists^  but  also 
on  the  manner 
or  type  according 
to  which  these 
elements  are 
cHDmbined. 

To  the  chem- 
ists of  the  pres- 
ent day  these 
results  and  inferences  seem  so  natural  that  it 
is  difficult  to  understand  the  spirit  witlj  which 
they  were  received  forty  years  ago.  But  it 
nujHt  be  rememt^ered  that  at  that  time  the 
cont^eptions  of  chemists  were  wh*)Ily  moulded 
in  the  dualistic  system.  It  was  thought  tlmt 
chemieal  action  depended  upon  the  antagonism 
between  metals  atul  metalloids,  bases  and  acids, 
arid  salts  and  basic  salts,  and  that  the  qualities 
Iff  the  produets  resultt^i  (Vom  the  blending  of 
such  opposite  virtues.  That  chlorine  should 
unilc  with  hydrogen  was  natural,  fur  no  two 
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HijlistaiicoH  c'OiiM  ])(•  more  unlike- ;  but  ilmt  clilo- 
riin-  sliniilil  Mipply  tin*  plarf  of  liydro<;:ifii  in  a 
C'hciiiir.'il  coiiiik^uikI  wsis  :i  cnnceplion  which  the 
(luan.*»ts  8(;out('rl  a^  ulihiird. 

Jiy  llio  siMrond  iiivoHtij^alioii.  as  by  the  first, 
altiion;4h  DiiuiaH  ^ave  a  most  fruitful  rouccp- 
tion  lo  rh«*inistry,  hi-  only  took  the  lirst  sloji  in 
ch'veloping  it.  His  coucvplioii  of  rhemlral 
tyiM's  W.MS  very  iinlefuiite ;  an<l  Laurent  wrote 
of  i!  :i  few  years  hiter,  '*  DumnsV  theory  is  too 
;i:<'n«*ral :  l»y  its  ]>oclie  coloring,  it  lends  itself 
to  fals<'  interpretations:  it  is  a  programme  of 
whieli  w«'  await  the  realization." 

Thf  third  great  investigation  of  Dumas  was 
his  revision  of  tlie  atomic  weights  of  many  of 
the  rhrmical  elements,  and  in  none  of  his  work 
did  lie  >how  greater  ex)>erimental  skill.  Ilis 
determination  of  the  atomic  weight  of  oxygen 
by  tlu*  synthesis  of  water,  and  of  that  of  ear- 
hon  hy  the  synthesis  of  carbonic  dioxide,  are 
models  of  (|uantitative  experimental  work. 

That  exuberance  of  fancy  to  which  we  have 
referred  made  Dumas  one  of  the  most  success- 
ful of  teachers,  ami  one  of  the  most  fascinat- 
ing of  lecturers.  It  was  the  priviU*ge  of  the 
writer  to  attend  the  larger  part  of  two  of  his 
courses  of  leetmes  given  in  Paris  in  tin*  winters 
of  \s.\s  ami  l.s.'iKan»l  he  remembers  distinctly 
the  impression  produced.  IJesides  the  well- 
arranged  material  and  the  carefully  prepared 
experiment,  there  was  an  elegance  and  [X)mp 
of  eircumstance  which  aildtMl  greatly  to  the 
edect.  Tin*  large  theatre  of  the  Sorbonnewas 
filled  to  overllowiiig  long  before  the  iiour.  The 
lecturer  always  entered  at  the  e\a<'t  moment, 
ill  full  evening  dress,  and  held  to  the  end  (.»f  a 
two-hour^*  leeture  the  unllagiiir.g  atte;iti«>n  of 
hisauilieiiei'.  The  manipulation^  were  entirely 
left  to  till'  t-are  o\'  a  nuiulHT  of  assistants, 
who  Ill-ought  each  experimenl  to  ;i  eoiielnsion 
at  the  exaet  niouient.  ^^  hen  tlie  illn'^t^ation  was 
nijuired.  An  elegance  of  diction,  an  ap- 
propririieiie^**  of  illu>tralion.  ami  a  bcMUly  of 
«'\pn>ition,  which  eouM  nt)t  be  excelled,  were 
dis|.|;i\ed  thn>iigliout  :  and  the  enthii.-iasm  of 
a  l"reiM-h  audii'ucc  added   to  the  animation  of 

the  >celie. 

T«»  tin-  writer,  the  lei'lme^  of  Diiiiias  were 
brmiLiht  iiieniitra-it  t«»  tlio^i' of  Farad.'jy.  lUtlh 
Were  peifect  n\'  tlicii"  kind,  but  very  ditferent. 
l'':ir:nl:iy's  nieihod  was  far  more  simple  anil 
ii:itm:il,  ali.l  he  e\<*elK-d  Duinas  in  briiiuing 
ln'iiie  toNoung  mind>  abstruse  tiuih-  by  the 
lo:^ic  t>t"  \>  ell-arranged  I'onsi'cutive  expiriiiient. 
\\  ith  Dimias  there  was  no  :ittemi)l  to  poj-ularize 
Si-ieiiee  :  he  i'\cell<Ml  in  cleariu's^  :iu<l  eli'gance 
of  expo.siti«.)n.  He  exliauste<l  tlu'  >ubiect 
which  he    treated,  and    was   able   lo  throw   a 


glow  of  interest  aroiin*!  details  vhich  yJ 
teachers  would  have  l»een  made  cirj-  acii ;.::! 
less. 

In  the  early  part  of  his  life.  Duaia*T:; 
voluminous  writer*  and  in  l^^^f^  puVuisii-: .. 
'  Traite  de  chiinic  a]>pli4nt'e  aux  arts*  in  kj. 
lai-ge  octavo  vol  u  in  Its,  with  an  alias  ofy- 
in  quarto.  But,  Iwsiiles  this  estendet'l  \rk:i 
two  volumes  of  lectures  are  his  onlv  ii: 
tant  literar}'  works.  lie  piiblisheil  mim-: 
papers  in  scientific  journals,  which,  a*  wt: 
seen,  pro^hicinl  a  most  marked  etTect  «.-•« 
growth  of  chemical  science-  But  the  nun 
of  his  monographs  is  not  large,  couiiwe-l 
those  of  many  of  his  contemporaries:  in: 
work  is  to  be  judged  by  its  imixjrtanc* 
influence  rather  than  by  the  extent  ol^  ihr 
which  it  covers. 

It  was  to  be  expect etl  that  a  man  voi 
with  such  eminent  success  in  so  many  si-I 
of  activity,  and  at  one  of  the  chief  ceiiu* 
the  world's  culture,  should  be  loaile<i 
marks  of  distinction  of  every  kind.  It  v 
be  idle  to  enumerate  the  orders  of  kniiih: 
or  the  learned  societies  to  which  he  belor 
for,  so  far  from  their  honoring  him.  he  hji 
them  i!i  accepting  their  membership.  It 
l)loasure,  however,  to  remember  that  he 
to  realize  his  highest  ambitions,  and  to 
the  fruits  of  his  well-earne<l  renown.  F 
has  added  his  name  in  the  l*antheou 

'Aux  irrands  honimos  la  patrie  recounaUs 


THE  ^royK-sIi:AL  of  the  west 

DIES,  MONACIIL'S  IROPICALIS  OR 

An  old  I^nglish  navigator  :ind  privateer 
liam  Danipier.  while  straining:  iiis  cvt-s  for 
ish  galleons  in  the  (aribliorm  Sea  durin 
season  of  1«' 7."),  was  asttuiisluMl  at  findinir 
.seals  MMining  themselves  on  tlio  Al;i 
Islands  :  lie  was  snrj^rised,  for  lie  did  not 
for  tlie>e  animals  in  tropical  wMi^rs.  ;md 
In*  ma'le  vi>luniinoiis  notes  of  thein.^  'IV 
nu'inonintlmn  we  are  obligt'd  to  turn  f 
the  knowh'dp*  that  we  have  to-day  of  lh( 
form  of  which  we  oiler  the  aet*oiin»an\in«'^  i 
ing.  Till'  s[Meimen  iVoni  which  it  w.-js;  t:d 
now  believed  to  l)e  the  only  *)nc  in  rxistt 
for  the  one  \\\\\r\\  \\{\<  in  the  Tn-itisli  miis 
collected  in  b^b"'  bv  (;osse  :mh1  Ilill.  li;i.s 
destroyed.  The  one  ^^hich  w»»  flgniY*  i^  nc 
the  new  N:ilit)nal  mnsenm  at  Wa>hingtor 
was  ncently  taken  t)n  the  eoasl^g^^j 
bonirht  o^l^^€ubans  by  Vrofir^'''^^^ 
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ej*  of  Havana,  and  hy  him  presented  Uj  the 
^initbsoiiiaii  instil utioit. 

The  eolnr  of  the  body  of  this  tropical  seal  is 
un  inlen.se  cbotiy  black,  with  the  hair  reniarka* 
bly  short  nnd  slitl'.  The  length  of  this  creature 
18  about  four  foot,  with  a  circumfereucc  of  the 
body  near  tlic  fore-anus  of  three  feet.  Although 
Dampier  seems  to  have  been  impressed  by  the 
lai-ge  numbers  of  these  sealB  in  H>7^,  yet,  as 
long  ago  as  181.1,  it  was  excessively  rare,  —  as 
much  so  n&  it  is  to-day*  This  fact  declares  the 
industry  and  zeal  of  the  old  *  oyle '  hunters. 


localities,  it  appears  to  have  now  weU-nigb 
reached  extinction*  and  is  tloubtiess  to  be  found 
at  only  a  few  of  the  least  fretjuGnted  inlets  in 
vawouH  [)ortion8  of  the  area  above  indicated." 
Being  still  well  known  to  many  of  the  wreckers 
and  turtle-hunters,  it  seems  strange  that  it 
should  have  remained  almost  unknown  to  nat- 
uralists. 

Perhai^s  this  figure  and  notice  may  serve  to 
stimnlatL*  the  attention  of  some  one  of  the 
many  fruit  and  sponge  vessel  owners  now 
cruising  in  West-Indian  waters,  who,  detecting 
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who  were  busy  in  slaughtering  the  Monaehns 
long  after  Dampier  set  the  example. 

In  thf  Jamaica  nlumnack  for  1H1:1»  Mr, 
Kichuhl  Ilill  ptiblislied  a  niemoir  on  a  M*n\  iu- 
liabili ug  the  Pmbo  Kiiys,  a  reef  of  rocks  lying 
olf  thi*  suMith  coast  uf  Jamaica.  This  has  lx*eii 
truuiicribcd  by  Allen,  ami  it  seems  to  ajiply 
directly  tu  the  animal  which  we  figure.  Allen 
'■ums  its  distribution  uj)  as  follows  :  »•  It  Iheiv- 
fore  appears  that  the  Imbitat  of  the  West- 
Imiian  seal  exlenrlft  fiom  the  northern  coast 
of  Yucatan*  uorthwanl  to  ibe  southern  jK>intof 
Florid*\.  r^astward  to  the  liahamaH  and  Jamaicai 
fiward  along  the  CentrabAmedcan 
Ijout  latitude  12*.  Although  known 
^bons  been  once  abundant  at  somo  of  the^ 


the  presence  of  another  specimen,  may  secure 
ii,  and  forward  the  rai*e  and  valuable  trophy  to 
tliosc  who  would  appreciate*  and  preserve  it. 

ilENEr  W.  Elliott, 

SiiiJiUsuiilAfi  ItMtttuUoD,  lUy  3L 


THE  TOEPLEU'UOLTZ  MACHISH. 

Thk  Toepler-Holt2  induction  eleetno  ma- 
chine is  too  well  known  Uj  neetl  deKcnjition ; 
but,  as  no  explanation  of  xia  action  is  to  be 
found  in  any  boc»k  which  has -come  under  my 
obt^ervatiou,  the  Iblkmiug  explanation  may  be 
of  in  to  rest  to  li*wciif*rs  :  — 

Consider  the  machine  before  you,  the  re- 
Tohing-phit«;  In  front. 
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Designate  the  riglit-hand  |)a|)cr  sector  hy  a, 
the  brush  connected  witli  it  by  h,  thi*  comb 
connected  with  tlie  disclmrj^nng-rod  by  c.  the 
comb  in  metallic  connection  with  a  similar 
comb  diagonally  opposite  by  d.  ami  the  corre- 
sponding parts  on  the  le(\-hand  &ide  \i\  <i\ 
b\  c\  and  d'. 

If  the  lert-han«l  sector  a  be  charged  with 
negative  t'lectricity,  it  draws  ]>08itive  electricity 
from  the  comb  d'  upon  tlie  revolving- plate, 
which  is  snp^Kised  to  move  in  the  direction  of 
llic  hands  of  a  watch.  When  the  iK>sitive 
electricity  on  the  i)late  reaches  the  bru.sh  6,  it 
draws  negative  elect ri«'ity  fix>m  the  brush,  and 
leaves  the  sector  a  charged  with  ix)sitive. 

This  positive  electricity  on  the  sector,  ami 
the  iK)sitive  that  is  lell  on  the  plate,  botli  tlraw 


ucgnlivo  iVoni  tin*  comb  c,  :\ud  leave  the  dis- 
i*hnri;iiii:-rod  connected  witli  it  cli:irgcd  with 
posili\c  cUHtricily. 

Tlie  plate,  now  nearly  neutral,  parses  uu<ler 
the  diagonal  eoiub  (/,  and  tVoin  it  neeives  a 
charge  of  ui'gative  elect lii'ity.  tlrawn  out  by 
tin-  positive  on  the  sector  (/,  wliicli  at  the  same 
time  repels  positive  electricity  along  tlu-  diago- 
nal, and  out  o\'  d'  upon  the  revolving-plate. 

The  plate,  nuw  charged  with  negativt'  elec- 
tricity,  p.asses  under  the  bru^h  b\  ilraws  [K)si- 
tive  electricity  from  it,  and  thus  incnase-;  the 
negative  charge  on  tlu'  srotor  u'.  The  nsidue 
of  negative  electricity  on  the  plate,  ami  the 
negative  on  the  sector,  both  draw  po^^itive  Irom 
the  comb  c',  and  leave  thi'  disdiarging-rod 
connected  with  it  charged  with  negative  elec- 
tricity.    The  plate,  now  nearly  neutral,  passes 


to  our  Btarting-|>oint  d',   and  the  i«)«s» 
repeated. 

If  the  machine  is  operated  in  the  dari.i 
brush  b\  and  the  points  on  c'  andd. Til!-. 
tipi)ed  witli  the  well-known  ix>3itive  Imisci 
while  6,  c,  and  d  will  show  only  the  n^i:rr 
glowing  i)oints.     The  relative  lengths  of  i^ 
brushes  on  c'  and  d'  will  de|x;nd  on  the  ijo^uk 
of  the  discharging- rods.      If  a  is  negalivt-  2 
the  place  of  o',  the   position   of  the  hm^ 
will,  of  course,  be  reversed.     The  nature  0! 
the  electricity  on  an^'  part  of  the  uiaehine  aaj 
be   tested   hy   bringing    the  |x>int  of  a  !«&•> 
|)encil  near  it.  and  noticing  the  form  of  ib.- 
discharge  from  the  point. 

The  great  use  of  the  knobs  on  the  revolvinj- 
plate  is  to  keep  the  paixir  sectors  charcni. 
Two  knobs  give  V>etter  results  thao  tb: 
usual  six  or  eight ;  the  reason  apiAr- 
ently  being,  tliat  the  larger  number  \h 
knobs  keeps  the  sectors  overcharge-i. 
and  there  is  a  continual  loss  (by  bruslM 
from  the  sectors)  of  electricity  ths: 
would  othei*wise  remain  on  the  revolt 
ing-plate,  and  lielp  to  incn^ase  iLt 
charge  on  the  discharging-rods. 

Somewhat  longer  sparks  are  also  ob- 
tained  by  connecting  the  sectors  anii 
discharging-rods  on  the  same  side  by 
(conductors ;  but  the  machine,  thus  ar- 
ranged, reverses  more  readil3',  does  no; 
give  sparks  so  rapidly  when  the  dis- 
charging-knobs  are  neiir  together,  and 
is  started  by  separating  the  knobs. 

In  some  fonus  of  the  machine  usetl 
in  CJermany  the  fixed  plate  is  in  twn 
parts,  separated  l>y  a  vertical  air-space. 
This  is  an  improvement,  because  it 
previ'uls  the  electricities  of  the  two 
sectors  from  uniting  across  the  >urfacv 
of  the  plate.  Machines  of  this  scjrt  sometimes 
have  n>  many  as  sixty  revolving-platos,  all  on 
one  axis.  Such  machines  givo  larg-e  quantities 
of  electricity,  but  not  very  h)ng  sp:irks. 

The  following  exixn'iments,  not  *renerallv 
known,  illustrate  the  power  of  the  single  plate 
machine.  If  a  strip  of  vulcanite  al»out  two 
inches  wide  is  moved  to  and  fro  in  front  of 
the  positive  pole,  the  length  of  the  spark  will 
lir  greatly  incri-ased,  sometimes  reaching  tive 
in«he<  and  a  half  on  a  machine  wbos^o  revolv- 
ing-plate is  only  ten  inches  and  a  half  in 
diameter.  If  a  "hop  of  stearine  is  plaoed  on 
a  thin  sheet  of  glas.>.  which  is  too  large  for  the 
spark  to  pas-*  around  the  edges,  and  the  glass 
is  lu'ld  between  the  discharging-knobs  of  a 
gooil  leu-and-a-half-ineh  machine,  with  the 
drop  toward  the  positive  ku'^*'  ^^'^  spark  will 
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GEOLOGY  AND  MiNEHALOaY  OF 
NORTHERN  CANADA 

Bv  northern  Canada,  the  author  meant  the 

'  'r  of  the  Dominion  northward  ot  the 
izinl  |iroviuoc8  and  districts*,  aa  far  as 
kiiunn.  1 1  is  informntion  was  derived  from 
h!^  mvn  obsrrvations  around  Hudson's  Bay 
M  the  Xorth-weftt  territories,  and  rrom  the 
■  1%  and  maps  of  Ihe  scientific  men  who 
had  ae<.'ora|>auied  tin*  various  arctic  expeditions 
by  land  and  sea.  Specimens  and  interesting 
notes  on  the  geology  of  Great  Slave  Lake  had 
been  received  from  Capt.  IL  1\  Dawson.  K,A., 
who  hud  s|>ent  last  year  there,  in  charge  of 
the  Canadian  station  of  the  cireumpolar  com- 
mission. TiiC  distribution  of  the  various  for* 
rnations,  from  the  oldest  to  the  newest,  was 
iihislrated  by  a  large,  geologically  coloi-ed  map 
of  tlie  whole  Dominion,  lk*fernng  to  the 
Laiirontian  system,  I'rofessor  Bell  showed 
thnt  it  forms  tlie  surface-rock  over  an  enor- 
raous  circular  area  on  Uie  main  continent,  and 
that  the  eentniJ  part  of  it  is  occupied  l>y 
Hudson'^  rjny,  with  a  bonier  of  paleozoic 
mcks  aroiiml  it.  Latnentian  rocks  are  large- 
ly develc»peil  in  Greenland,  and  along  the  At- 
lantic coast  from  Newfoundland  to  Georgia. 
Taken  together,  the  general  outline  of  the 
J^aurentiaii  areas  of  North  Amerit^a  has  a  form 
rredponding  with  that  of  the  whole  ct^nti- 
ot,  which  has  been  built  arouml  these  ancient 
rooks.  The  Huronian  strata  which  constitute 
the  |)rincipal  metalliferons  series  in  Canada 
wen*  clofeiely  associate*!  with  the  Laurentian, 
and  npiM-ared  to  be  always  conformable  with 
then*.  The  largest  and  best-known  areanwere 
between  Lake  Huron  and  James*s  Bay  :  but 
Dr.  llc^i!  ha<i  foiind  four  belts  of  them  on  thti 
east  const  of  Hudson's  Bay,  and  others  had 
been  recognized  in  the  priujitive  region  to  the 
west  of  it.  Indeed,  wherever  the  older  crys- 
talline rocks  had  been  explon*<|  in  (*anatfa, 
lielts  or  basins  having  the  charact^'r  of  the  Hu- 
roniau  Heries  had  been  nu^t  with.  Limestone's, 
abtes,  and  < jiuirtzites,  i»i '  l^d  w  ith  arayg- 

daloidn,  basalts,  etc.,  r  Hng  with  the 

Nipigon  ftirmalion  of  Lak«L>,  *Sitpcnor  and  Nip- 
'  ;oiu  were  largely  developed  on  the  East  main 
^ist  anil  adjacent  islands  of  Hudnon's  Bay, 
id  apparently,  also,  on  the  Coppermine  River, 
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and  to  the  westward  of  it.  But  a  set  of  hard 
I'ed  siliceous  conglomerates  and  sandstones 
were  seen  to  come  between  the  Iluronian  and 
the  Nipigon  series  at  Richmond  Gulf  on  the 
Eastmain  coast,  which  appeared  to  be  uncon* 
Ji>rmable  to  both.  Mr.  Cochrane  and  Dr.  Boll 
had  Ibund  similar  rocks  on  Athabasca  Lake ; 
Capt.  Dawson,  on  Great  Slave  I^ike ;  and  Sir 
John  Richanl'^on,  to  the  north-east  of  Great 
Bear  Lake,  The  conglomerates,  slates,  and 
gray  argillaceous  qiuutxites  of  Churchiil,  and 
the  white  fine-grained  quartzite  of  Marble 
Island,  were  probably  of  this  horizon.  Siluri- 
an rock*  were  well  known  to  be  widely  spread 
on  some  of  the  largest  of  the  arctic  islands, 
and  along  the  moat  northern  channels  of  the 
Polar  Sea.  They  formeti  an  irregular  and 
interrupted  border  on  the  western  sides  of 
Hudson's  and  James's  Bays.  A  large  basin 
of  Devonian  strata  containing  gypsum  and 
clay-ironstone  extended  south-westwarii  firom 
James's  Bay.  West  of  the  great  Laurentian 
area,  Devonian  rocks  could  be  traced  here  and 
there,  all  the  wa}^  from  Minnesota  to  the  mouth 
of  the  Mackenzie  River.  They  were  not,  how- 
ever, so  widely  distributed  as  had  been  sup- 
poaed  by  the  older  ti'avellers  who  had  passed 
rapidly  thmugh  tlie  country  in  the  early  part 
of  the  century,  when  the  whole  subject  of 
American  geology  was  in  it.s  infancy.  The 
sO'Called  bituminous  shales  of  Sir  John  Rich- 
ardson and  others,  which  are  so  prevalent 
along  the  Athabasca  and  Mackenzie  Rivers, 
were  found  by  Professor  Bell  to  consist  of  soft 
cretaceous  strata,  which  hail  been  saturated  and 
blackened  b}*  the  petroleum  rising  out  of  the 
underlying  Devoniau  rocks »  which  here,  as  IQ 
Ontario,  Ohio,  and  Pennsylvania,  are  rich  in 
this  substance.  The  principal  features  and 
the  geographical  distribution  of  the  carl)onif- 
erous,  liassic,  cretaceous,  and  tertiary  rocks 
of  the  northern  regions  were  successively  de- 
scribed. Among  other  ix)ints  of  interest  ia 
reference  to  the  iK)st-tertiary  period,  Dr.  Bell 
mentioned  that  the  remains  of  both  the  mas- 
todon and  the  mammoth  had  been  found  on 
Hudson's  Bay,  and  that  elephants'  tuska  were 
re|Hjrled  to  occur  on  an  island  in  its  northern 
part.  Isolated  discoveries  of  elephantine  re- 
njains  had  been  made  in  the  North-west  terri- 
tories, and  several  on  the  Rat  River,  a  tributary 
of  the  Yukon,  near  the  borders  of  Alanka. 

In  referring  to  the  economic  minerals.  Pro- 
fessor Bell  m\i\  that  even  the  coarser  ones, 
fiuch  as  granite,  limestone,  cement-stone,  slate, 
flagstone,  gy|>8unK  clays,  marls,  oc^hres,  sand 
for  glass-making,  etc.,  would  yet  have  their 
value  In  different  parts  of  the  great  region 
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under  considor.ition.     Sonpstono.  inie».  phiin- 
bagu,    asbestos,    clironiic    inm,   pliosphate   of 
lime,  salt,  pyrites,  i-tc  bail  bt'oii  nolCMl  in  dif- 
forent  localities.     Aiiioii^  ornamental   stonos 
known  to  occur,  mijijht  be  nicntioneil  the  rare 
and  beantilul  mineral  laznlitc  ;  also  nialacliite, 
jade,  agate,  carnelian,  cbrysoprase,  and  oth- 
ers.    Kxtensive  beds  of  lignite  were  found  in 
many  places  in  the  great  tract  of  country  oc- 
cupied by  the  cretaceous   and   tertiary  rocks 
in  the  Athabasca-^Iackenzie  valley  and  on  the 
coasts  and  islan<ls  of  the  Arctic  Sea  ;  also  in 
tertiary   strata   at   Cumberland    Hay,    and    in 
Greenland  on  the  opi>osite  side  of  Davis  Strait. 
On  the  ^loose  Hiver  were  considerable  beds  of 
lignite  of  post- tertiary  age.     Anthracite  of  a 
verv  pure  (juality  had    been    found    on    Long 
Islanil    in    Hudson's   Hay.     IVtroleum   rising 
from  the  Devonian  strata  was  found  through  a 
long   stretch    of    country    in    the    Athabasca- 
Macken/ie  valley.    ( Ireat  quantities  of  asphalt, 
resulting  from  this  petroleum,  occurred  along 
these  rivers  and  on  (Ireat  Slave   Lake,  as  well 
as  in  various  [)laces  in  the  interior.     ( )f  the 
metallic  <>res,  those  of  iron  wrre  viry  abun- 
dant.     Inexhaustible  (luantities  of   rirli   man- 
ganiferous  ironstone  exist   <»n  the  -Ahniitonink 
Islanils.  near  the  east  coast  of  Hudson's  liay. 
The  be<lded  ore  formed  the  surface  over  hun- 
dreds of  sijuare  miles,  and  it  was  broken  up 
l)y  tlie  tVost  into  pieces  of  a  c^'uvrnient  si/.e 
for  siiipping.     Valuable  deposits  of  magnrti(* 
iron  had  l>ern  found  on  Atlialiasea  and   Ivnec 
Lakr>.  and  a  thick  bi;d  of  fine  elay-ii'on>tone 
on    iht'    Mattaganii    liivir.       (apt.    l)aw>on, 
ILA..  liad  fouml  a  vein  of  crysialline  speciilar 
iron  on  (Ireat   Slavi*    Lake.     C'<»i>per  on*   had 
luen  ilisrovered  on   Hudson's   h:\\  ;    and    the 
native  metal  was  known  to  occur  in  (piantities 
on  the  (opiHMniine   Kivtr,  in  nn-ks  like  thosi* 
with  which  it  is  associate*!  on   Lake  Superior, 
(ialena  was  abundant  in  limestone  from  Little 
"NVhale  River  to  IJithmond  (lulf.  on  the  Kast- 
main  <'oast.     Zinc,  molybdenum,  ami  manga- 
nese had  also  been  found  on  this  eoast,  and 
antimony  in  tin-  north.     (ioM  and  silver  ha«l 
likewise  been  deteeted   in  veins    on    the    east 
cnast  ;  :ind  alhivial  gold  had   been  washed  out 
of  the  gravel  and  sand  of  d liferent    streams 
in  the  mountain* kw  region  west  i^C  tin*  lower 
part    of  the    ^Lncki'uzie    liiver.      Fi»r  varions 
reasons.   Dr.  Hell  reganled  tlii*^   region    as    a 
highly  promising  one  for  the  precious  metals. 
The  bell  of  auriferous  drift,  which  crosses  the 
North  Sa>katchewan  at   Kdmonton.  and  from 
whieh  the  gold-dust  is  there  washed,  may  h:ive 
been  brought  from  lhi>  ngion  by  ancient  gla- 
cier>  from  the  valleys  of  the  upper  branches 


of  the  Liard  and  Peace  Kivers.  A iiuaVi 
years  ago.  Dr.  liell  had  originated  the  ■a.-rj 
that  this  gold  might  have  been  derive-l  i 
Huroninn  rocks  to  the  iioith-eastwaru  c-f  LJ 
monton  ;  but  he  now  thought  it  quite  us  .i- 1 
to  liave  had  its  source  in  the  directiou  cf  (i-| 
siar. 


THE  SCIENriFIC  ACTIVITY  "f  TEE  I 
RUSSIA  X  LW'I  VHRSITIES  Dl'Rm 
THE  LAST  TWESTY'FiVE   YEXfS- 

No  endeuvur  has  as  yet    been    made  lo  propei:! 
estimate  the  scientific    activity  of  our  univc7«!ttr  | 
(hiring  the  last  quarter  of   a   century:  aud  ibii. '. 
believe,  mainly  accounts  for  tlie  sweeping  oouds- 1 
nations  which  make  their  api>earaijce  from  timer 
time,  to  !he  effect  that  our  universitie:«  arv  Jeciitiu. 
and  that  the  high  tide  of  their  sclentilic  activiiy  tl: 
loui;  ago  pa.«sed.    Submitting  to  the  judgment  of  iL^ 
reader  a  first  feeble  attempt   of   this   kind  wi^h  !^ 
sjicct  to  the  development  of  natural  scienc»\  iLtri- 
ing  the  jtrinciplos  of  medicine,   I  wisli  exprc"!?:: 
8tato  that   the  material  at  ray  coramand,  vliii«  v\ 
i-mlir.'U'ing  all  accomplished  by  the  universities  iz:  A* 
direction  «»f   natural   science,  nevertiieh'ss  iucluiw 
every  tiling  e:isi'nti:il  to  jMdnr  out  and  prove  tb*?  \sfii\ 
]>rominent  features  of    the  results  attained.     Thi 
indood.  is  the  ubjoct  of  tin;  present  article.    My  re- 
view exehide;*  the  universities  at  Dorpai  an«l  HtV 
singfois.  as  they,  by  their  \vh<ile  constitution,  alwaj* 
distinguished  ihemst-lves  from   ilieir  purely  l:u>;iar; 
brethren:  it  also  fails  to  take  into  account  the  scien- 
tilic  activity  (»f  those  members  of  our  academy  wh" 
are  not  connected  with  any  Kussian  university.    Tlw 
material  for  this  sketch  ban  been  brought  li.igetber. 
not  l»y  myself,  but  by  specialists  in    their  resjHKiivt? 
branches  of  knowledge.  —  in   physit-s,    by   rrofe;??-..: 
retrushefsky:  in  chemistry,   by  l*rofess<»r  Mensbu:- 
kin:  in  b<»tany.  by  Professors  Boketoff.  Borodm.  and 
(Jobi;  in  z«»i'logy,  by  I'rofcssor  Bogdnnoflf :  in  ;:eok«sy. 
by  rn»fe»or   Inustriintsoff;  in   anatomy  ami  physi- 
ology, by  my?elf. 

If  we  are  to  measure  the  scientific  activity  of  aii 
institution  by  the  degree  in  which  its  members  par- 
ticipate in  the  resolution  of  scientific  questions,  — an.: 
ibis  seems  to  be  the  only  correct  standard.  —  thei 
the  activity  of  the  Russian  universities  in  natura 
science  during  the  thirty  years  from  IS-'X)  to  IS*** 
cannot  be  deemed  great.  Indeed,  the  number  o 
univiTsity  pn»ies8ors  (wiih  Kussian  names)  eni:agei 
in  sci'-ntilio  work  was  small:  an<i  these  stood  almos 
alone,  as  it  wt-re.  hardly  exerting  any  considerabb 
inlhuMuv  over  lhi»se  around  them. 

'I'here  wi're,  c-f  oour>e.  many  causes  for  ibis  scar 
city  auil  isi'lation  tif  working-forces:  but  the  priu 
cipal  one.  u'.idoubtetlly,  is  to  be  sought  in  the  genera 
eondiiions  of  univer.-iiy  life.  These  conditions  logi 
tally  gri'w  out  of  the  view  then  aceejitod  as  to  the 
•  d'joct  K^i  univrr<l:y-work  in  regard  to  the  intellectua! 

.\.\\.y  1  ■  '.•  .K  /.>'.,  ..    K  .r  !•«:»:•  l.»raM    fur  November,  ISSL 
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ih-  I    ii[ii;  , ,  —  a  \\v\\  wlitch,  iucurtlme, l»uo 

1)' ]  I      }'     II  iifter  the  middle  ot  thi«  century, 

'  i-'s  \\\^.tv  iuoktH)  upon  In  this  country,  lucrely 

for  thr  djsseminjiitoii  of  kuuwJodgOi  wlien? 

i>l>]o  Wi'rt/  iriftinicted  in  tVie  Lij^biT  braucbes 

•■.    To  this  end   ibe  entire  activity  of  the 

"*i  vvai  dlr«*ctrd:  ind<^©cl,  the  work  of  the 

V  consNted   sitnply  in   fho  dcHv^'ry  of  loc- 

i  J,  jjrofe*surH,  wbu  Uiidi?rt«x»k  to  iie<iutttiii  their 

vrn  with  the   la*t  rebuUs  of  sciijuce,   %\h\\v  th<^ 

J  wills  were  merdy  pussive  rcciplcnt*.     The  pro- 

i*'»^»*orii  werr*  not  required  to  do  real  iciontific  work, 

^^hiih  At   the  prrsonr  time  alone  confitltulos   lru«? 

\ thing:  ».uch  work  was  \tti  lo  a  sdect  few^  and  it 

I 'i«t  "iner^'ed  from   the  st't-luBion  of  thcf  cabinet 

contact  with  the  audience.     It  Is  dmrac* 

.c  tiuise  times  that  mucIi  <j€CU|>atioii«  wi?re 

'  tlird  tli(>  crude  preparatory  work.     1  tuyself  have 

li<  Lid   a  learned   man   of   that  epoch   (aiuce  dead) 

"    i  tujily  cnlJ   bim»clf  a  'laborer/  In  contradJstJne- 

Liuji  lo  the  orAtoivprofc>j»orji, 

Tho  r<'»uli^  nbtained  were  »uch  ;i»  might  have  been 
anticiptited  niih  thlM  dispoifition  of  ilie  public  mind. 
>  'ruction  by  IctHures  was  tht*  chlff  aim:  Inde- 
i  I  l'<i)t  4cicniii]c  work,  although  esteemed »  wa^i  not 
I  jLTory.  anil  wjts  considered  a  matter  to  be  left  U> 
|H    -.ii:ti  predilection* 

Thf-Te  were,  of  courw%  exceptions  to  this  mle. 
Thus,  for  instance,  the  faculty  of  natural  science  at 
the  Nr,  Ft»ier«bburi:  lUiiverfity  nhowtMl  sonm  sign*  of 
QTgfU I i e  »c i fMi ti He  llf e ,  even  d  u H n^;  t h  In  \m riod «  Th is, 
however,  was  a  consequence  of  the  continuous  dose 
rrJntloua  IxHween  the  university  arhl  tI.c  ijri^tjt>op- 
H-?idemy,  whene  science  wa«»  pr;*  id, 

-     M»  *peflk,  by  legal  rciiuiromenL    ^  ilrs 

of  natural  science  tn  tlic  university  were  nfcupKMl  by 
nca*leniJdan»i;  others,  by  jK^rsonH  clo*ely  connected 
WUh  the  acadrmy:  for  this  reajion  we  here  find  oil 
the  indications  of  a  true  sdentitlc  life.     Bcfldes  the 
Ljuus<nim«  and  the  chemleal  lalmratory,  there  were 
rliitrotlue»>d  into  the  liniveruity  laboratorle«  of  some 
»ort   for  other  branches;   some    practicti    work    in 
botany  and  jtoiilogy  was  rcqulreil  from  the  students; 
^  a  chosen  few  tlic  physical  lalx»ralory  of  the  ocad- 
ny  cif  science  was  o|»en ;  aiu]  even  the  tdd  chemist 
kdovy&d  himself  superintended  the  practical  exer* 
tises  of  the  students.      Tsenk5fsky*s  teacher,  Shi* 
khbfsky,  with  the  aUl  of  a  single  microscope,  had  to 
[istruct  his  pujiils  In  umkiUK  microscopic  observa- 
tions; but  he  left  behind  liim  a  pupil  who  has  won  a 
grvjil  reputation  by  his  microscopic  investigations. 

W«  see,  tben,  that,  during  the  generation  preced- 
ing our  own,  the  whole  condition  of  university  life 
was  any  thing  but  favorable  to  the  development  of 
natural  wlence.  At  tiiat  time,  even  Germany,  whence 
our  Irani Ing  ha«  liceiL  derived,  probably  had  not  vet 
fully  awakened  to  the  idea,  that,  to  proiH'fly  futtU 
tJietr  purpose  of  disseminating  knowledge,  univer- 
»ir(«*9  ciufrbt  tn  be,  not  only  institutions  where  sdcncc 
I  '.  i)ut  also  centres  for  devcl* 

*  iitiflc  work.    Th*'  old  and 

sitiipit'  Uiii.'i  ilia;.  iL.icliius»  ai  well  as  ieanviiig,  can 
lie  made  Buci:*i*fful  only  tlirough  real  work,  did  not 


lecun?  a  broad*  practical  recognition  in  Geniuiuy 
before  iJie  sixth  decade  of  the  present  century,  when 
rich  laljoratories  for  natural  science  came  to  be  con- 
sidered indispeTisablc  attributes  of  a  university.  It 
Is  true  that  laboratories  of  some  kind  did  exist  in 
western  Europe  in  fonner  times;  but  their  oHgUi 
wax  due  to  local  cjiuses,  accidental  in  character:  they 
sprang  up  wherever  a  prominent  worker  in  science 
had  gathered  pupiliS  around  liim*  The  laboralruics  of 
our  time  have  a  much  broader  significance:  as  indis- 
pensable attributes  of  every  university,  they  changctj 
the  whole  system  of  instruction;  as  infetitutlon 
adapted  to  the  practical  working-out  of  scientlfl 
problems  by  many  individual  investigator!,  the 
superseded  the  clotet  of  the  student,  and  intrmlucedl 
to  learrkeri  the  very  process  of  the  building-up  of 
science;  as  schcM^ls  for  pi'actical  Instruction,  labora- 
tories materially  raise  the  level  of  education  among 
the  massifs;  as  working-centres  where  science  is  ad- 
vanced, not  by  individual,  but  by  united  efforts,  they 
materially  hicreasc  the  sclentllic  proiluctivity  of  the 
country.  In  Germany  their  Imjiortance  is  so  fully 
recognij!ed.  that,  even  in  universities  of  the  second 
rank,  bumlreds  of  thi«usandi(>  of  roubles  are  expended 
on  the  conslructiOTi  of  laboratories  in  connection  with 
the  various  chairs. 

Uencc  it  will  readily  be  perceived  what  an  Immense 
service  was  rendered  Russian  science  by  the  reform 
of  our  universities  in  the  seventh  decade  of  our  cen- 
tury, wh^n  laboratriTlcs  were  established  in  Ci>nnec- 
tlou  with  the  faculties  of  medicine  and  of  natural 
science,  and  provided  w  ith  tlie  necessar)-  means,  the 
aitaff  of  Instructors  being  correspondingly  increased. 
Another  beneficent  mcaiinre  was  the  greater  facility 
afforded  private  persons  of  leaving  the  country  to 
study  abroailj  and  the  incrca«e<l  frequency  with  wliich 
the  goveniment  sent  young  jicople  abroad  for  the 
sauM?  |>urpose.  This  last  measti re,  though  long  before 
In  vogue  by  the  universities  for  preparing  their  pro- 
fessors, at  that  time  became  even  more  necessary; 
for  while,  lietween  1H48  and  185<1,  the  ordering  of 
students  abroad  had  entirely  ceased,  by  the  new  regu- 
lations the  number  of  instructors  was  enlarged.  I 
shall  hardly  err  if  I  say  that  about  one-half  of  tlie 
present  profeuiors  in  the  faculties  of  medicine  and 
of  natunil  science  have  come  from  those  young  men 
who  went  abroad  between  1856  and  I860. 

The  increase  in  the  number  of  worker*  in  natural 
science  during  the  peric»d  under  discussion  appears 
most  clearly  from  the  formation  of  societies  of 
naturalists  at  the  universities.  In  the  preceding  , 
period  there  were  but  two  ^uch  societies  In  existence 
in  Russia,  —  the  mincralogical  s*Mnety  at  St,  Tcters- 
burg,  and  tlie  Moscow  s*.Kiety  of  naturalists.  At 
present  there  are.  at  the  tmiversities.  seven  societies 
of  natumlisis.  Besides  tliese,  we  have  the  Huiislan  j 
entomological  society,  and  the  societies  at  Yaroi«.lavl, 
Ekiii  Tjishk^ut,  and  Tidis. 

G*  finiuition  of  this  opinion,  respecting  1 

incrcaiu  m  ihe  number  of  workers  in  natural  scienrrj 
is  found  In  our  j^»eriodical  congresses  of  naturalists 
After  the  first  congress,  societies  or  ts  orcaij 

ieed  at  the  untversittes;  and  the  ^  /nul 
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c.il,  arnl  tN)t:iiiii*A}  simmIohh  of  the-si*  >o<'ifti<'«  bt^nan 
to  »»'iii|  ])artit'9  of  invest i;^Mtnpi  :iniiu.illy  111*^11  rilly  for 
the  'iiiiinncr)  to  all  pari^  'if  KuA«i:i.  Makini:  llit'best 
«>f  thi'ir  liiiiiteii  tnpari««,  i}ii>y  all<iw«>il  a  iii:i\iiiiiiiii  of 
ftuir  IiuiiilnMl  or  fiw  litimlri'i!  miiMi'^  a  p'T^nii.i 

At  the  iiisiaiit-c  uf  thf  saim-  jS'K'ioiirs.  l.ir,'«'r  i'XJk*- 
ilitiiin<.  '»uhsiili/i'il  hy  th»*  i:i»viTiiHii'ul.  wiTi-  *int  ••ul 
iiiti*  Tiirkusiaii  iFi-il-  lioiikii).  into  KIii\a  iH.«-t|;iiioff ', 
into  till- Ar.ilti-Caspi.Lii  territory  i*'>::iI:in«>lT.  iiarlxiite, 
<frimni.  an«l  Ai>iii!<ynt.  til  tiii*  .Murmiin  fn.i*:  (IJrijj;- 
il-ujiilV.  wi:ii  si-xt-n  >>!iiiitMiT^).  t-i  ili«- \Viii!-S«-a  iTi«*ii- 
kdf-ky  ami  \V;i:.'iu*r).  ann.ni:  tiie  Alt.ii  iNikolsky, 
5*  'kilolT.  r«ili'nc»tf.  anil  Krasnoff). 

i»i!«sian  n.iini'<  nrcnr  in  tlu*  t'»rf:::n  litfMtnre  «)f 
n;iTii:.il  >cii-nn'.  i-si-n  tiuri:.-'  t!:-  ;.ri'i",ili!.:^  iM-rioil, 
tli'iKj'.j  thi'y  .irr  \iTy  r.ir**.  ainl  !.■•:  «'i:»-i:  .iKjii-rtant. 
Uisr  a.'i.u!  l**'"".  that  is,  wln.-n  ll'.i->i.i:. -MS'li'iits  ln-ijan 
to  ihr-'ii::  I"  f.'ir'ijn  Hni\iT-i::i  >  «■!.;•  ily  (i.  rni.i!:-.  a 
r.iji-:  i!:cr»..i-»'-  S  iMr.tjiriMi;  ::.  ■!:•■  :.-.:ii."vr  «if  Kti*- 
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niaile  by  a  univoreity  prof»*«9"r  of  jrare  V-^i: 
Diirin;;  the  present  period,  i.**..  in  ih^  c->t| 
iw.nty  years  from  IS^^^:  to  l^**-'  in-rli^iT-rr 
!»ix  Imiulrtd  ami  fifty  investigation* intbr*- 
l»y  autliora  of  purt*  Kiissi.in  name,  wpre'.::- 
fon-i;:n  pericMiirals.      From  this  ijiimbrrir- 
all  Doriiat  professors*  an  J  f'»r»:i2rn*»r?  ::ke  F-> 
Gruiier:alMo.  pr«»i>al»1y.  :&  numl»«:rof  Ra«*'>ii^ 
an»l  tMiucation.  hut  l»».*arin2  forel:xn  r;ini»*. 

The  must  n-markahlo  pljowin:!,  h-wv^r^r. -id 
by  our  i;heiiiists.     Vurinq:  th»-   fiurteea  yen 4 
l^l»  to   l>ji2  inolusiv»y.   ijj.*   journal  of  *.h*  I 
liliysJOHrh«'inical  Si'Ciely  piiiiliahed  six  Lur.;:-. 
siviMity  invtstiirations.  not  inriuijji.2  th-«- mJ 
t'l  ap]ilicatiunsof  chemiiarry  i*>phannaoy.:c 
ainI  m*ilii-inr. 

Cht-mistry.  lia\in£r  from    tbi?   vvry  iv.;tif?:  of  Ll 
jM-riiKi  .-nu'ai.'eil  the  attention  tif  sucIitih ::!•::.:»:«  ' 
as  Zitiin,  BiithT.ff.  Men.irlvyeff,  N.  B-kiroCyyl 
.Sok'ilulT,  ami  others,  onjoye*!   a  m-ire  rapil  --t' 
in»-iii  than  all  otlier  iiranclji-9  "f  natural  5C>n-v 
a  li-n::  tiuif  it  i»ci.-ui»i'.-d  anion  1:  thtr  soi^-n'-*-  *j.'  :-| 
jilai^e:  anil  thi>  place  ir   has  succeedeii  in  rr:iL.: 
Jiisc  afit'r  thf  lir>t  •"oii::r*-?»«*  of  n;itiirali*t*  vi?  •-_ 
in  1>*j7.  Ill*'  chemi0.1I  tiiow  phy«iC'»-clit:m;ot:'  «:.■•;• 
was  r''.;:.'i»*!,  wi:h  a  journal  for  the  piibii..Xi'" 
5<.-i»:n:itio  r»**«-ar»;h».-<:   and    this    j..unial  l-rcarLr  l 
•  •r-rari  of  Kii*-:  m  •-hemi«:s.     TIiv   inve<:i2a:ioL*-: 
thu>  fir*:  p;il-.i*he'i  iu  :hrr  Kiio»i;in  laiiOTacv:  k": 
G'-rm.in,  L«.«:.d":i.  an-l  Tari*  •-li*-niical  f^-cietir*  rK 
iarly  r»-r»-:ve  an  ar."  "un*.  "f  ihtMii  thr'.>ijgh  <p"'U 
n:*p"n.iin^-  member*,  a!id  ih-y  ar»-  aiso  rep^rw:  : 
l:aiian  chemical  vrazetto.     H-.-w  c- 'mplvt».iy  the  *: 

■  'f  Kn>'iian  ch'^mi*:*  is  r»=-or'v:ni2»*»I  in  western E^ir- 
\vi;i  api-iir  fr-m  the«tatom»ri.i  t»f  an  einlnrmEns 
in.i:.  if  «<::eii*v:  Frai.klan'l  saitl.  iLat  in  i^h^m-? 
•.-.vr-    ir.  n:-.re  :ri'i'r2^-:..iv:.:  iriv.—ci^aiioi:*  publi- 

l;>«:i   :::  r..   i:.   Er-zI-iTi-!.      •  »Tir    ch-^mists.  :; 
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tUymff  eighty-«M*vpn  orlgio&l  researches  appeared 

.!  thl»  period;   in  physiology,  a  hundred    and 

1   t  \VQ»    The  nunit>or  i^f  s|K»ciai  invesiigaiions  in 

*tanl<'Al   '4•^ograph7  duritJB  Ut^   IJwt   iWfTity  yeara 

iOMfi!'  NT  !w«iniy,  whlk*  the  ariicleis relating  to  local 
*  r  mbciut  a  hundred. 
.19  period^  zfwilogy  developed  In  two  dlrec- 

iU&:  iiii  Lh«'  <m**  liand,  invrsflgatloiis  of  faunas,  in- 
ling  run^idcmhty  in  quantity  and  i|nsillly,  f^rm 
illnualJon  of  ibe  prcctnUng  pc^riod;  and^  on  the 

wr  hand,  a  new  pha.v.'  of  xoojogicat   rt'scarch   is 
'uratad  by  workers  in  the  fi«dd  of  cuinpararive 
ttf»my,   uf  anlnial  hlsudogy,  and  of  onil'ryolugy, 
^l  tho  h«*a«J  of  thii  la»t   raovemf nt,  f<>rtunai<»1y,  we 
llrid  Bueh  exceedingly  talented  men  and  energetic 
'kers  jx%  Koval^fiiky  and  M^clmikolT^  who  enjoy  in 

trope  a  repntalion  not  lew*  lionoi-abh^  llian  I  hat  of 

It  piineiffal  rrpresL'ntatives  of  our  chemical  school. 
This  is  the  reason  why  th»»  new  movement  not  only 
noon  extended  uvcr  Russia  generally,  hnt  gained  a 
vtrong  foothold;  mo  thai  at  pn^sent  It  has  rei»rescii- 
tarfvffi  in  every  university,  and  unites  the  body  of 
coiumnn  workers  into  a  Uus-^ian  zoologieal  school. 

A  review  of  the  dcvelopmi-nl  of  niineralo;c:y  and 
geology  tn  the  universities  during  the  last  Iwenly-live 
years  Is  emharra<»sed  with  two  dtflicultle^.  In  three 
of  the  six  universities  to  which  this  urtirle  refers, 
the  sclent Iflc  workepi  of  th^  previous  epoch  continue 
their  activity  into  the  present  fieriod.  On  the  other 
hand,  the  mining»enjjineers  pari  passu  wltlt  the  unU 
irersity- worker*.  brM^in  to  wark  zealously,  and  their 
couimiMi  lalMJFs  a[»i*efir  In  thpi  same  publleali< ins.  An 
over-nice  iliscrlminatJoii  of  the  work  of  the  mining- 
engineers  from  the  work  done  by  the  universities^ 
will,  however,  be  superfluous,  when  we  reflect  thai 
the  stimulation  of  sclenlirtc  activity  amon^'  the  niin- 
hig^'nijlncers  Is  primarily  due  to  the  tame  caujwsthat 
Infused  new  life  into  (ht*  universities  ihemsetves. 
These  causes  were  the  rcfonns  in  th«'  mUiing-eorps 
(now  become  a  niiningdnstUutlon)  uhich  were  in  the 
same  direction  as  the  new  system  t>f  Instruction  In 
the  natural  Bcienee  faculti(<j.  The  increased  activity 
nwom:  the  mlnirig*cngineef>,  being  a  prtHJnct  of  the 
flsnie  cause,  merely  forlifle*  by  additional  proof  the 
leailing  idea  of  this  Hfllcle.  From  tlii*  point  of  view, 
the  activity  in  minerah''"^  ^v..f  '7*»rdogy  will  api>ear  to 
have  Increased  very  ly.      8irrce   I8d9  the 

Hi.  PeU'rstmrg  mirier.;;^ ->ciety  has  published 

thirteen  volumes  of  *  Material ■*  for  Ibt?  groloj^y  of 
Russia^  (in  Husslan).  In  the  St.  Peteri^burg  society 
of  natumlists  alone,  there  were  received  iw<>  Itundn^d 
and  ten  t«riginal  comuiunk'atiouifi  from  1h#58  to  18S2 
Uichiiive;  aful,  In  the  *  Index  to  Russian  literature  In 
raathematica  anti  pure  and  applied  scleix-e  '  (in  Rus- 
sian), we  And  enunirratfd  two  hundrrd  and  seventy- 
four  works  (piriiitljr!-  and  iMHjk*)  on  tnineralogy and 
getdogy  for  r  ii<7:{  la  1879*    In  addition.  It 

should   l>e    ri  I    that  our  presrut    iinivr^rpiiy 

geologists,  by   pracDcal   work,  have  Ui\  to 

Russian  soU  the  probUm  of  prehistoM  ,      id  the 

application  of  mh^rificopy  to  the  Investigation  of 
mineral  tfiecles, 

Fittally»  as  abovi*  metttfon^,  the  sciences  of  micro- 


scopic anatomy  and  physiology  began  to  be  cultivated 
in  Russia  between  mm  and  1870.  The  first  to  in- 
troduce them  were  the  Dorpat  professors,  the  late 
YakubCyvich  and  Ovsr^nnikolT.  They  were  followed 
by  a  siiccesslon  of  Russian  specialist!*  who  bad  studied 
abroad  tvetween  1855  and  18()5,  The  following  data 
will  show  to  what  exloot  these  young  sciences  took 
root  and  tlirived  in  Russia.  Wlien  In  Germany,  be- 
tween 1870  and  188<),  tho  composition  of  histoKfgical 
and  physiologiral  text-lmoks  was  undertaken  by  col- 
labiMufion,  our  scientific  men,  being  reeognized  as 
s|>*icifi lists,  were  asked  to  write  certain  parts  of  these 
works.  Some  of  them  complied  with  rhi*  request; 
a?,  for  Instance,  Babukhin  and  the  late  IvJ^noff,  Tliere 
are  even  names  to  which  tlie  honor  belongs  of  having 
CHtabllNhed  new  and  imp^»rtant  methods  of  research: 
to  Khronslicirefsky,  for  instance,  is  due  the  method 
of  transfusion.  At  the  present  day.  there  Is  hardly 
a  branch  of  these  two  sciences  that  has  not  been  mor« 
or  less  successfully  attacked  by  Russian  investigators; 
and  a  large  proportion  of  their  work  has  V>crn  done 
at  home. 

Such  is  a  general  outline  of  the  results  obtained 
by  our  universities  in  natural  science,  thanks  to  the 
i-eforms  introduced  in  the  seventh  decade  of  our 
century.  In  reality  they  are  even  greater  than  here 
represented,  since  tJ»e  data  at  my  disposition  do  not 
Include  every  thing  actually  accomplished.  Is  not 
this  ample  evidence  that  tlie  naturalists  of  our  univer- 
sities have  comraendably  Improved  their  opportunity, 
and  honorably  fulfilled  the  task  impc»sed  on  them? 
Not  to  speak  of  the  industrial  and  other  malerinl  ad* 
vantages  always  following  the  development  of  natural 
science  in  a  country^  tlje  mere  fact  that  this  develop- 
ment exists  is  of  great  importance  from  an  inlellec- 
lufd  pointof  view,  especially  for  novices  in  civilization, 
tike  ourselves. 

The  appearance  of  science  always  marks  the  ciil- 
mlnating-point  in  intellectual  deveb»pnientr  It  Is 
alw  ays  and  everj  where  the  surest  touclistone  of  llie 
capacity  of  a  race  for  the  highest  culture.  When  a 
race  has  successfully  undergone  this  test,  it  at  once 
tak»»»  its  place  amoni;  civil  I  zed  nations.  When  re- 
cently we  mourned  Turgifeneflf,  it  was  jusrly  pointed 
out  as  one  of  his  merits,  that  his  work  hati  fi»stered 
the  Intellectual  commerce  of  Russians  with  the  west. 
Did  not  our  naturalists  do  the  same? 

It  must,  however,  be  confessed,  that*  (n  spite  of  all 
tills,  we  are  still  novices  in  science*  and  our  young 
plantations  require  ajifiduous  care.  The  experience 
of  twenty-five  year*  has  demonstrated  that  the  con- 
ditions favorable  l*>  development  are  to  be  Honght  In 
tht*  cslabHshment  of  laboratories,  and  in  the  Increase 
of  the  staff  of  inslnictors.  'Hieso  conditions  of  prog- 
ress, therefore,  must  be  eitetuled  U\  the  future,  as 
is  done  in  wcftern  Europe,  or  they  must  :ii  least  l>e 
niaitilaitied. 


HECENT  LINGUISTIC  RESEARCHES. 

^  To iH>3^n MASTIC^' or  the  analysis  of  geographic 
names»  is  a  branch  t^f  linguistics,  which,  »»n  account 
of  the  larne  material  and  numerous  publicatiant  acca- 
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mulatinuiifi  \.\w  subj«-ct,shnulil  boooii^iikTcd  a  srience 
by  ilH'If.  Ani.'iiiiit>  to  <'X|ilaiii  n.-rtaiii  t(>|>o;:raphir  ap- 
]>«fllutiuii<  aiv  fdiiiHl  ill  soiiii!  of  tho  earliest  \vritin<;s 
of  antiquity.  IJiii:uists  and  historians  ot'  prominence 
liavr  always  paitl  i>p('uliar  atiiMition  to  tliis  lioM  of 
nrseareli,  for  no  objwt  has  b«'en  named  l)y  «'arly  man 
without  rausos.  rrofcssor  Ki;li  of  Zurirh.  who  jire- 
viously  coinpoMMl  a  voluniiiious  book  in  furtherance 
of  the>t*  studies  {Nomina  u:e(ii:raj»hitM,  l.fip/.i;:.  iNSO, 
has  just  presented  us  with  a  biblioixraphic  bii^tory  of 
h)cal  onomatoiogy.'  K;{li  mention^  over  four  hun- 
dred autliors  \vhi>  have  written.  eiihfrexrlu:'iv«'ly  or 
ineidentally,  on  this  instruelive  ttraneh  of  knowled;:e, 
and  sultdivides  their  writiu'^s  into  four  perioils.  The 
first  of  these  extemls  from  tlie  earliest  •eniuries 
down  to  ISlo:  tlu;  seeond.  fn»ni  I>l."i  to  l>-k);  the 
third,  from  IJ?40  to  istM);  an»l  the  last  one.  from  180() 
to  l.*^TO.  in  tlie  re>earehe>  made  upon  American 
Indian  loca]ity-nanu>s.  no  autlior  is  mi>ri'  prominent 
than  J.  n.  Trumbull.  In  another  arliele,  E^li  lias 
discussed  tlie  co-operation  of  Swiss  scieiititie  men  in 
furtherini;  local  onomatoloi:y  (IS^^M. 

An  impiiry  into  the  historie  tribe  of  the  8usque- 
hannocks  and  the  origin  «>f  the  name  Susiiuehanna 
has  been  ])Ulilishetl  by  Abraliam  L.  (iu>s  in  the  His- 
torical n[ii!<ttroi  Ilarri>bur','.  IN'nn.  i:iud  al>o  issuetl 
separal«'lY),  under  the  titb-  '  Kaily  Indian  history 
oil  lh«'  Susi|Ui'hanna.'  Tin'  Viriiinia  map  of  l."ai>t. 
.lohn  Smith  «»f  bM.»0  is  ad«led  to  ilie  treati>«'.  and  is 
of  tie-  liii:hr>t  importanee  for  tiie  »arly  lopoLjraphy  of 
tbesf  einmtrifs.  The  author,  atter  a  careful  t-xami- 
nation  of  the  pa«"«ai:e5  whieh  n-f^T  to  thr  rarly  '<etlle- 
inriit'<  on  Mtsi|Ui>h:Mina  Kiver.  taU«'>  llu*  i:roiiiid.  that 
lln»  tribe  in  iiur^tinn  was  ni  the  Iimiuois  st«»ek,  but 
that  the  name  of  the  river  i^^  Ali^onkin.  .'ind  has  to  be 
renib-nd  by  *  l-nuik-'^tream,'  or  *  >]»rini;-\\aler>tr«'am.' 

A  publication  i-f  m-  little  inti'i»'^t.  j*iiiee  it  refers 
to  an  ainitist  uiikn(>\\  n  lan<:uai:i-.  isiliat  of  tlicChipe- 
wa>aii-Tinin'  b::eii.l  ot"  ibi*  s«T]»'nt-woman.  by  Emile 
V.  S.  I'rtitot.  It  i<L:i\«'ii  in  tli«' orii;l!i;d  ('bip«'wayan. 
with  a  l-'r«ni-]i  translation,  by  tlif  l*ari>  pi'ri«Mlit-al 
Mthisim  ,\nl.  ii.  nil.  i.,  1^*4.  enl.  PJ-L'li.  I'le- >amr 
iiiter«>tini:  niinibiT  also  enntain'*  all  ihr  nanie««  of  llie 
i-ainb«>\v  of  whieh  the  author  couM  obtain  any  knowl- 
edp*.  ti>;:i«tber  with  rx])lanai ions  and  myths  p-fi-rriiii: 
to  Ibis  pbriiomenon  of  nature. 

Mr.  John  Menaul.  leaebfr  at  tlH>  LaLTuna  I'ucblo 
<if  \i*w  Mexieo.  whieh  spi«ak-»  a  Kera  iliab-i-t.  i«»  bur«y 
printinv:  a  I.a^una-Kn.L:lisli  eatreliism  on  bi^  mission- 
ary press.  Mrs.  A.  K.  W.  KobiTt^on  has  jn>t  ]>ub- 
lisln'il  ln-r  translation  (»f  the  two  «'pisflesof  .St.  I'aul 
to  ibr  (.'(jrinthians  into  Cri'i-k,  or  Maskoki.  tbnm^h 
th«'  Ameriran  liibU*  soeietv  ot"  N'fw  Vurk  »iss;;). 
Trior  lo  this,  >be  had  translated  almo^i  the  whob' 
New  Ti'slanient,  with  thehi'lj>«»f  in>nucteil  natives. 

Ten  artielrs  prl•^ionsly  made  public  by  the  AneTi- 
e.mist.  Count  llyat'intb  de  (  hariMh-i-y.  luve  been 
u'ailenMl  by  liim  in  a  re])rint  entitled  *  Melanires  de 
pliiloioiiie  I'l  lie  i)ali''o;:rapbie  ameri«Min»>  '  i  Taris. 
Arp.(f.r,  hS>:;.     P.Ci  p.  s^  I.     They  all  n-hT  to  Mexi.-an 

'  .'..'.    lliili.    Kin  !■•  i!!:iir  /iir  !-■■-.  l.ivl-.Si-  .l.-s   ;:.    ^•■. .i}.!.-:-.  1..  ii 
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and  Central-Axiierican    lausuagec,  or  *.. 
pherinent  of  the    calculifomi  3Iay.i  ch4r»i*:ij 
signification  of  which   is   still  a  rid^ile.    Tut 
noteworthy  of  the  purely  linguistic  anici«  a- 
on  the  Sonorian    group    (called   by  him. 
enough,  the   Chichi mcc  family);  on  \hr  ("Lj 
Tzotzil,  Tzendal,  and   Caki^;  on  thej'hoL 
observeil  In  the  Maya  family,  which  isa^i-.J 
Mam-Huaxtec  family  in   this  article,  bat  afv? 
Maya-Quiche.    Coui 1 1  <le  Charencey  is  on-:  of  -m 
active  living  investigators  f»i  the  Indian  \x^^ 
and  deserves  great  credit  for  the  in^tiirtUsa 
by  which  he  is  prompting  his  countrjmtn u^r 
the^c  studies.     But  the   whole  attention  ol  Ir^ 
being  now  directed  towards  the  new  discott- 
Africa  and  in  part.s  of  Asia,  it  seems  :h»i 'it  .i| 
lias  not  <?orae  yet  for  a  gt.-neral  revival  of  X^i-x 
istic  studies  in  Kuroi^e. 

The  study  of  jargons,  or  mixed  language*.  :-ij 
cialiy  to  which  Professor  Hugo  Schuchani:.  tl*  • 
manist,  has  been  devotin'jj  himself  for  u:anT>j| 
His  results  are  publisheil  from  time  totimrx:' 
I'nweedings  of  the  philosophic-liistoric  *«^  li:*^ 
tlie  V  ienna  academy  of  sciences.  Three  of  the  ;i> 
are  on  the  Malayc)-Sj>anish  j:ir;;;o]i  of  the  PV^ij- ; 
Inlands,  on  the  English  of  Melanesia,  aiu!  <.l  . 
Imlo-Portuguese  of  Mnngiilorc.  Schuchard:'?»-r. 
is  ]inblished  under  the  heading  *  Kreolis^^he  iiulin 
and  contain.^  a  large  number  of  native  si^i.^s  -^ 
«»ther  in>  true  live  specimens  of  the  jargon*  si'-Zut-'-' 
Tran dilations  arc  not  always  added  to  tlif*o  j-.r? 
bi-rause  the  majority  of  linguists  can  do  wi:h. 
them. 

A  handy  manual  of  Chinese  grammar  has  ivcei 
been  published  in  German  by  Geonj  von  der  Gi 
lentz.  professor  of  oriental  Languages  at  Leipzig: 
vers  it  y.*  It  forms  an  extract,  in  succinct  fi»rni,  fi 
the  grammar  ])ublished  by  the  same  siuolo^is:  ' 
years  before.  The  book  is  a  safe  guide  throuiib 
intrii-acies  of  that  monosyllaliic  language,  in  th€ 
i|uisiti«>n  of  which,  contrary  to  other  laniiua^ic*. 
jmlixment  «)f  the  learner  is  ]»iit  to  greater  act: 
than  the  memory.  Twenty  piig«\s  suMioe  to  iav 
the  elements  of  Chinese  writing;  and  a  short  np 
of  tlu'  literary  history  of  the  c«»iiiitry  is  added  lo 
\olume.  To  the  Chinese  wonls  and  quotatior 
addt'd  throughout  a  transcription  into  Koman  c 
aeters. 

A  short  seitntific  sketch  of  tho  Khasia  langi 
spoken  in  the  drainas:;e-l>asin  of  the  iSrahmar 
Kiver,  eastern  India,  is  ijjiven  by  A.  de  la  Calle  it 
lirr.n,  dc  linijuistiiim  of  Paris  (  lt*84,  pp.  24-40). 
artii-le  mainly  consists  of  elassitied  extracts  from 
Ilovrlaeque's  study  of  tlie  same  laiigu.age,  publi 
tlirri"  years  sin<'e  in  the  same  periodical.  J  loth  s 
that  Khasia  liolds  a  middle  position  between  the 
latinu  and  the  au'vrlutinative  languages,  and  thai 
majt>rity  of  its  terms  are  restricted  to  one  svU 
only. 

Till'  ^ann-  number  of  this  review  e<mc]udes  a  I 
oj:raphy  ot   lias^ue  folk-lore   by  Julien    Vinson 

■  Aiifaiiij-i.'riiiiil*-  ilir  .  lIiIu■^iM•^n.■Il  ^'raiiimutik    cnit   Ubi 


lt»l.l 


SCIENCE. 


761 


Hull  periodical  devotei  special  attention  to 
^BiAf  of  ttte  Basque  di&lects,  traditions,  and  lit-- 

[ibeiof  northern  and  north- westi?rn  Australia, 
9o  litMr  h  known*  have  bt?i'n  sketched  by 
"Ti«r  in  the  Jovnial  qf  the  anthropologi- 
,  l8vH4,  pp.  27<i-:U4.     Hia  iu-ticlo  contahis 
t  iin<^nid  which  ovidi-nily  come  fmni  sin  »*xiMjri«'nr^d 
^Utr,    Nine  tritHJs  art?  deucrihcd  as  to  llicir  physi- 
bd  ioeial  characterifttics,  cannibalism^  food»  cook- 
'  mif!   bnntlng,  weapons,    nmnufactures,  amuse- 
r^Utlons,  bora-ceremcHile**,  funerals,  etc. 
ith  gndc*^  or*   as   I^almer  calls  them, 
ictjLS,  bring?  together  a  largo  amount  of  new 
I  rid   t\n»  seven   vocabularies  concluding  the 
^^jtir  extend  over  more  tlian  a  hundred   and  sixty 
ms.  A,  8,   GATstCUKT. 


MODERN  HAIL-MAKING, 

'  Tarn  maldng  of  steel  rails  consUu  of  tbre«  distinct 
•  ♦:  the  production  of  cast^irun  frora  th«  ore; 
iig  the  cftst-lrcui  Into  »te<5l  in  a  Iie«i»emL»r  con- 
rior,  .lud  ca^tin^  U  into  fn;;oti:  and  rolling  out  thi* 
dts  Into  raiU.     According  to  thi*  mo.^t  recent  prac- 
,  these  op4*raHon9  follow  each  other  so  closely  as 
ecm  almost  i>no. 

?ast-lron  in  oblaineil  from  Iron  ore  by  reducing  the 

>re  in  a  blasi-furnact?  with  coke  for  fuel,  and  lime- 

Slonc  as  a  flux  to  fj.ci)ir        '         Inction,     'I'he  blast- 

Murnacp  con»l;tis  oi  an  ktt?ly  eyttudrical  iron 

Istrui'tur-c   alhmt  »evfitii>  uvu    i>vi  high,   lined  with 

l>rick>i  of    refractory   matrriaK   leaving  an   Intornal 

I  diameter  of  atmut  twenty   fet^t*     A  similarly  lined 

bott4>ni  is  securely  fantentnl  on^  but  can  be  removed 

for  repairs,     The  top  is  closed  by  a  cnnc-shaped  cover 

susptnidcti  inndcof  th«»  top  of  the  furnace,  which  Is 

hetv  reducMsd  in  diameter.     This  cone  Is  held  in  place 

by  a  lever  and  counter- weight     Air  is  supplied  under 

prasaure  by  blowln^-cnglncs,  which  ore  simply  larj^e 

AlfHSompressing  pumps  through  oi>enlng»,  ortuyl'res^ 

near  the  Imttotn  of  lb-    ^ \     The  hot  gases  of 

cond)nstion  escape  thr<  ngs  near  the  top  of 

ilbe  *^"-' ,  and  are  ioi4i*ui  M<i  away  by  pipes  and 

fM^nihilts,  —  part  to  heat  the   boilers, 
'Whie.*      r        -'t'TtTji  la  tlie  blowing-euffines:  and  part 
to  *9tu^f'-  I  '  Ht  tlir  Air-blast  on  iu  way  from  fhe 

engines  to  liu  mmacc.  These  stoves  consist  of  a 
number  of  up-andnlown  paaaages  built  In  tire*brick. 
Oas  fmni  Uh«  furnace  is  bunied  in  one  of  them  until 
it  is  highly  heated;  then  the  gax  is  turned  Into  a  cool 
stove,  and  the  alr-^'  •*<  f.-.^- .1  TKr.,.,..i,  the  hot  one. 

The  iron  ore,  a>  nlnen,  is  stored 

in  a  large  yard »  es* •  . ,  >  ing  a  spec ifled 

place.     Tlie  coke  arge  and  high  shed, 

,  Into  which  it  Is  m.    ...: ...  ..irs  run  in  on  over- 

I  rallroad-trackii.    Supf>oslng  thi*  blast-furna^'e  to 

rbc  In   op«ratloii,  the  or**,  nm**stotn»,  and   coke   are 

lomtod  In  haiul-ctirts.  a*  required;  hoisted  on  an  elc- 

tor  to  i\io  riku  jiii'j  floor,  which  Is  on  a  level  with 

i  top  and  dump^tl  uj)on  the  cone 

rbci  1,     When  the  requisite  number 

rot  loAdi  of  each  kind  of  material  la  depoalted  om  it, 


the  cone  is  lowered  for  an  instant,  and  the  charge 
slides  over  its  edgu  into  the  furnace.  The  ore  is  re- 
duced >  forming  iron^  which  sinks  by  its  weight  to  the 
bottom  of  the  furnace,  and  a  glassy  slag  containing 
most  of  the  impurities,  which  floats  on  the  top  of  the 
iron.  The  molten  iron  is  drawn  off  tbrougli  an  oj»en- 
ing  at  the  bottom  of  the  furnact**  and,  flowitig  through 
a  channel  in  the  sand  tloor,  runs  into  a  cup-shaped 
ladle  holding  between  five  and  ten  tons.  This  ladle 
id  mounted  on  a  nsrrow-gauge  car  on  a  track  which 
leads  to  the  converter.  This  completes  the  flrst  stage 
of  the  process.  If  the  iron  drawn  from  the  blast- 
furnace were  run  into  channels  on  a  sand  floor,  and 
allowed  to  cool,  it  would  be  the  ordinary  form  of  cast- 
iron  known  as  pig-iron, 

Tlie  converter,  which  la  the  essential  feature  of  the 
Bessemer  process  of  making  steel,  consists  of  a  cylin- 
drical iron  casing,  on  which  is  placed  a  tapering  por- 
tion, connecting  it  to  a  noxzle  of  smaller  diameter. 
This  nozzle  is  inclined  at  an  angle  of  about  forty-five 
degrees  to  the  cylindrical  part.  The  whole  casing 
encloses  a  thick  lining  of  highly  refractory  material. 
The  bottom  is  double,  the  np|)er  part  being  made  of 
material  like  the  lining,  and  pierced  with  numerous 
small  holes,  through  which  the  air  is  forced  in.  The 
converter  Is  supported  on  two  hollow  irunnionsj 
through  which  the  blast  is  supplied,  and  led  by  pijvee 
to  the  double  bottom.  We  will  suppose  that  the  con- 
verter has  lM?en  heated,  and  is  ready  for  a  charge. 
The  ladle  of  molten  iron  from  the  blast-furnace  Is 
drawn  by  a  locomotive  on  an  elevated  track  to  a 
point  a  few  feet  above  and  in  line  with  the  conv«<rier# 
The  latter  is  turned  on  its  trunnions  until  the  iron  U 
reiwlily  iKmreil  into  it  from  the  ladle,  through  the 
nozzle  or  mouth.  The  blast  of  air  Is  turned  on  at  a 
pressure  increasing  to  twenty-five  pounds  per  square 
inch,  and  the  converter  turned  upright.  rtjii>id  com- 
bustion takes  place,  the  principal  impurities  m  the 
iron  arc  first  attacked  and  burned  out,  the  free  or 
uncombined  carbon  burns  next,  then  the  combinerl 
carlMju  begins  to  leave  the  iron,  and  shortly  a  nearly 
pure  iron  Is  left  In  the  converter.  It  is  now  turned 
as  before,  and  the  blast  stopped:  if  continued,  the 
Iron  itself  would  be  oxidized.  This  portion  of  the 
process  usually  occupies  about  ten  minutes,  although 
some  ores  do  not  require  over  six,  and  twenty  may 
be  necessary  with  others. 

In  the  mean  time,  an  iron  rich  in  carbon  and 
manganese,  called  spiegeleisen,  has  been  melted  In 
a  cupola  resembling  the  blast-furnace.  A  definite 
quantity,  determined  by  experience  and  analysis,  has 
been  run  Into  a  car-ladle;  and,  as  the  converter  is 
turned  at  the  end  of  the  *  blow,'  this  car  Is  drawn  out 
on  the  track  before  mentioned,  and  the  spiegeleisen 
pouretl  into  the  converter.  This  is  to  replace,  to  a 
certain  ejctcnt,  the  carbon  burned  out  during  the 
blow  J  th#»  quant  ity  l>elng  exactly  determined  by  the 
quality  of  steel  required,  according  to  the  general 
principle  that  the  more  carbon  added,  the  harder  is 
the  product.  The  converter  Is  now  turned  down; 
and  the  molten  steel,  which  may  be  as  much  as  ten 
tons,  is  poured  from  the  noxitle  Into  a  ladle.  This 
ladle  Is  mounted  on  a  hydraulic  cratie  whlcli  stafida 
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ill  tli«  cpiitri»  of  a  pit  about  five  feet  «K'op,  calloil  tlie 
tiiKot-pit.  Aniuiiil  tlic  (Mr<*uinff'r«.>nce  of  tlii.s  pit  are 
arrun^cd  the  cast-inm  insot-inoiild^,  uihI  the  st(*pl  is 
drawn  off  from  the  latlle  inti>  theni.  A  s:iiiiple  from 
each  char£;i-  is  tested  by  i>endin);,  punching'.  I'tc,  and 
l)y  analysis:  8i»  that  an  t'xart  n-0(»rd  is  kojit  of  each 
ten  tons  of  stt»el.  After  a  short  int«M-val,  the  ingot- 
moulds  are  lifted  off:  tin*  Inj^fits.  wbirh  an*  approxi- 
mately four  fe«*t  Ions:  and  t\v«*lvf  indies  s^tnare.  are 
tak<Mi  from  the  ]iit,  and  loadi'd  (»n  i-ar<.  tn  !>«•  taken  to 
the  rail-mill.  'J'hus  far  the  methods  are  almond  iden- 
tical for  all  kinds  of  ltes<tenier-*<t(*i'I  work. 

The  inijtits  arrive  in  the  rail-mill  at  a  dull  red-heat 
on  the  outside,  while  the  interior  is  at  a  nnn-h  hii^her 
temperature.  They  are  therefore  place«l  In  i;as  n- 
Iieatluic-furnaces  until  at  a  uniform  temperatun'.  at 
wliirh  they  can  he  easily  worked.  Followiiic:  the 
course  «>f  out!  ini:ot.  it  is  taken  on  a  truck  from  the 
reheat ini;-furnare  To  the  rolls  between  whi«-h  it  is  to 
b»»  passi'il.  .iinl  to  euier^e  a  lonjcr.  perfeeih  shaped  raii. 
The  rolls  are  of  rast-lron.  and  are  in  two  set<.  —  the 
ri>u^liini:-n>lls  an«l  tinishini^-rolLs.  The  first  set  con- 
sists of  three  rolls  placed  in  a  vertical  row,  and  turn- 
ini;  in  a  sironc:  frame  at  each  end.  The  ingot,  or 
bloom  as  it  is  now  «Mlle«l,  is  passed  between  the  lower 
and  middle  rolls  near  one  euii.  and  is  redu«.'i'd  in  sec- 
tion, and  lengthened.  The  ]>latform  on  whieh  il  now 
rests  is  raised,  and  the  bar  is  sent  back  betwi'en  the 
middle  and  top  rol!<.  The  platform  is  lowered  a^ain; 
and.  as  it  deseenils,  a  row  of  inm  lingers.  pn)jecting 
up  from  l>eneath  it,  turns  the  bar.  and  moves  it 
toward  the  middle  of  the  rolls.  Thus  It  is  sent, 
through  and  up,  back  antl  down,  moved  from  one 
end  oi  the  rolls  to  the  other,  being  thereby  re<luced 
in  seetion  and  c«>rrespon«lingly  lengthened,  until  it 
finally  leaves  the  rough  inn- rolls,  having  the  approxi- 
mate shape  of  a  very  large  rail.  As  this  bar  goes 
thn>ugh  the  roui;hin«x-ri>lIs  for  the  la«*t  time,  another 
bliMun  i<  put  <in,  ami  goes  through  for  the  lirst  time 
at  the  other  eml  of  the  ndls.  Wiihout  a  ]>ause.  the 
bar  is  carried  along  on  n'V«)lving-rollers  in  a  direi.-r  line 
ti»  the  finishing-rolls.  These  are  iwo-hii:b  and  re- 
versing; being  rotate<l  first  in  one  dirertion.  and  then 
in  the  other.  The  shape  of  the  spaces  between  tlnMn 
is  sueb  that  the  last  i)assageof  the  bar  gives  it  the  form 
and  >ize  of  seetion  re«juire»l  in  the  linished  rail.  After 
being  seni  thioULrh  these  rolls  the  nece«*««ary  number 
of  time<.  the  tini'»h«'d  rail-bar  passes  on  in  a  direct 
line,  a'i  iM'fore,  until  it  reaches  a  rircular  ^.\s\.  which 
is  sw  unu  u])  against  it,  and  the  rough  ur  scrap  end 
sawed  otT.  The  S:«W  is  swung  t<>  «»ne  >ide,  ;ind  the 
bar  moved  al« Ml::  until  the  eui  <»nd  ennies  auMin^t  a 
sIop-pl;tte.  wbieli  is  at  a  di>tanre  e.|nal  to  the  len-^ih 
of  iin>*  r;iil  fp'Tii  the  s:iw ;  and  a  -liuht  motion  nf  the 
s;iw  i'\\\<  <dY  tlu'  ienu'th.  The  slop-plate  i>.  vwuhl:  to 
one  ^i.i.'.  .iinl  the  r:nl  l>  i-arried  aloiiic  ti»  a  larLii-  ]>lal- 
I'-'i'in  tMnntil  <.f  \\\\\<  laid  at  riviht  anLrlf^  t«»  it-  ijiree- 
tioi..  Tlie  rail  is  s.i/eil  between  a  <*urMMl  b.n- aJi-i  a 
r.)\\  Ml"  iron  lini^i-rs  wliii-h  rise  from  beneath  iln'  pl.it- 
f-«rm  I'T  •  li«'t-l»ed,'  and  i^i  ln'nt.  'ihi*-  is  ne.M->sar>  in 
.if.l-:-  that  the  rail  ?-hall  be  aj>pr.»ximat.'ly  .straight 
wh"::  I'lld.  as  on  aectnint  oi  th«'  irregular  >lia)»e  nf 
it-*  >tr!i.in,   if  '^traiijht   wln-n  Imt,  i:   woiiid   l»end    in 


cooling.  After  l»elng  bent,  the  rail  is  ^.| 
curved  bar  to  either  end  of  ihehot-W-rJ 
left  to  cool.  Ulien  cool,  any  curves  in  luij 
removed  under  a  press;  the  rough  eteviJ 
saw  an!  rcmovcil  with  hammer,  cbis«i.  ^mJ 
holes  for  the  joints  are  drilled  ai  bcih-wi^ 
ttinciHisly;  and  it  is  loaded  on  a  carc/«c:| 
ready  for  shipment. 

Each  ingot  makes  four  rails  with  twn  w::i 
The  rail-bar,  as  it   leaves  the  fini*biij£-!Th:«  ; 
alwuit  one  hundred   and   twenty-two  fe^'t 
weight  of  rail  is  re^ulatod  by  ad ju>tinp  tH.  I 
between  the  finishiiii;-njils.  and  gauging  :1»^ 
of  tlie  ingot  in  the  mould.     A  dilTewni  fora--! 
section,  of  counte,  necessitates  a  change  (*!  hi^ 
rolls.    From  the  time  the  ore  is  melted  iLtht.^ 
furnace,  until  the  rail  Is  left  on  the  hot-Wr> 
the  temi>erauire  of  the  inetal  does  not  faUbnctJ 
of  a  retl-heat.  Aktiiur  T.  Wv 


THE  GEOLOGICAL  liELATIVES  OFl\ 
KATOA  A^'D  ITS  LATE   ERUPTh\. 

Topngraphische  en  geologisclte  beschrijrinp  r^ 
qp'tieelle  van  Sumatra* s  tcestl-u^'it.  I)oor  R  I» 
Vkkhkek.  Batavia,  Land,<*irukl-eriJ {Xm.<*:. 
Stemler) ,  1 883.  20  H-  674  p.  8«».  Atlas  of  a 
and  jKirtfolio  of  plates.  [Our  figure?,  l.i 
from  this  work,  with  sllg-ht  alteratioo.] 

A'«r/  versing  over  de  uUltarxting  van  Kralata*  5 
j7,  en  :2S  Augustun.  Door  R.  D.  M.  Vew 
Batavia,  Lanthdruk'l'erij,  1884. 

It  happens  well,  that,  just«after  the  alte 
of  the  sdentific  world  is  called  to  the  Dutch 
Indies  by  the  eruption  of  la.st  August, 
should  be  published  an  important  work  o 
gcolo<iy  of  a  part  of  Sumatra,  in  which  l! 
latious  and  structure  of  the  great  Jnv 
and  Suuiatran  chain  of  volcanoes  are  de?< 
with  much  thorougluH'ss.  AVe  must  con; 
hite  Mr.  Verbeek  on  the  opportune  appe: 
of  his  volume  and  atlas  on  •  Sumatra's 
kust,'  as  well  as  on  his  prompt  acti 
jrnthcriii^  material  for  a  history  of  the  ou 
of  Krakatoa,  of  both  of  which  we  can  gi 
t«)0  brief  a  mention  in  this  notice. 

Introductory  to  these  reports,  one  : 
read  over  Iv.  Martin's  review  of  the  p 
knowledge  of  Kast-hnlian  jj:<*oloory,^  whic 
tains  in  an  a[)pendixa  list  of  forty-seven 
rati«»ns  on  the  subject  :  or  the  Nrief  state 
of  tin-  <(Ucstioii  by  \'erl»cciv  himself  that 
born  pnpari'd  for  HM-ent  exhibitions:-  a 

■  I»ii  \\ :» I  !iL'-li  II  »l:itin  im-»-r-'T  l'-;1,  ki-iiiitiilsN  von 
liiiili-.-!.  O-i  iii.|i-ili.  M  Ariliiji"!.  ni.)-li:i:;i  ij  t,,t  dv  taal 
vu  \-'lki  tik'iiili'  \.(li  Ni'iilaiiilsi  li-It:<lii',  l-^v"., 

5  !•. -.  rij.iiM-  .  iit.il.-.'iK-  of  iiM-k-.  .i.a!,  .-m,!  r.rei*  f 
niit'li  i:.i--  lii.liaii  Ai-hi!"  l.iL'.i.  IT.  iiaivil  for  tlu*  Mi- 
im.  iii:i:i.>:i.ii  •  \lii»'ii!'ii.  In^'I.  Jt;n:»\i;i.  Kolrt"  >  livuk 
Iml.-«  til  .-iLtrilMi-i-f.,  pu'ii.-in-.l  Im  il-t*  iriirrii:itu>nal  ex 
ill  Aiii-^-i.l.u.i.  ISv",. 
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i&ine  eonncction,  one  should  consult  Ver- 
^j»  eiirlier  report  on  southern  Samatra, 
».^  contains  descriptions  of  Krakatoa  itsjelf 
^^  Uie  eruption,* 

1  is  taken  fix>ra  a  series  of  generaiirccl 
lea  iUnstrating  the  geological  history  of 
ialru.     Archaean  roek^  are  nowhere  seen. 


OUlt 


Old  tlJito*. 


r  he  oldest  inemWrs  of  the  series  are  non-fos- 
Mliferous  slates  and  limestones,  in  places  hold- 
ing quaitz  veins  that  aix*  sometimes  anrifer- 
f^  and  cut  by  eruptives  of  the  granitic  group  : 
are  overlaid  by  limestoncB.  well  provi*d 
be  of  carboniferous  age,  cut  by  tliabasic 
Eilives.  Metiozoir  struUi  are  alisent,  irn- 
ig  H  genenil  elevation  to  a  broail  lamU 
fjiee*  followed  in  eocene  time  by  dc(ires8i<»n 
'again,  during  whicli  workuble  coals  were 
fonne<i.  There  are  other  U^rtiary  stratJi,  such 
as  the  miocene  beds  of  the  small  bland s  to  the 
south -west,  succeeded  by  broad  quaternary 
de|)osits  over  the  lowlands.  The  early  tertiary 
eruptives  (basalt  and  hornblende  audesite)  me 
rehitivcly  scarce,  and  are  but  dwarfs  among  the 
gigantic  cc>nes  that  have  been  heaped  up  since 
the  end  of  tertiary  time.  These  are  ehictly 
augitc  niuiesite,  mostly  in  the  form  of  ashes 
and  sand,  holding  larger  blocks,  but  sometimes 
as  dikes  or  biva-flows.  They  reach  n  I  most  ^^uno 
metres  altitude,  flattening  from  a  8lo|>e  of  W 
or  35®  at  the  summit,  to  an  almost  level  plain 
at  the  base,  with  a  curve  of  descent  that  is 
altown  to  be  closely  logarithmic  in  tti^  form. 
Krakatoa  (here  called  Rakata)  is  one  of  these 
cones,  standing  on  the  most  south-eastern 
transverse  group  of  the  great  range  of  Suma- 
tran  volcanoes,  of  whicii  sixty^six  are  given  in 
a  list,  iuui  seven  among  them  (not  includiuLi 
Krakatoa)  are  marked  active.  A  considenil)le 
share  of  attention  is  given  to  Htholog^v  ;  and  on 
the  aiia^  **hpets.  the  different  classes  of  emptive 
rocks  :  igui^hed.     There  are  also  spe- 

_cliU  «!r-      ^        ^  of  the  several  craters  formed 

liviu  lk»or it.  l>.  U.  VimniriK  (316  p.,  wliL  uvulotfl^l  m»(*. 
|^fil<*»t  »tc*) ;  JftsrUovk  van  hi>t  mijBW»»<»i}  In  fii'JitrLinilBi.'li 
Uovt-lailU',  l*»  IWl.    C^ur  fl|furf»,  a,  A,  8,  »r«  ffom  ihU  work. 


anccessively  about  the  great  volcanic  centres, 
—  as  on  the  summit  of  Merapi  (fig.  2,  ideal 
section),  where  four  concentric  walU»  almost 
unbroken,  stand  one  within  the  other,  a  gi- 
gantic cone-in-cone  structure,  —  and  also  of 
the  formation  of  volcanic  lakes,  from  the  small 
ones  in  the  well-preserved  cratt»rs,  to  the  huge 
l>asin8  of  Manietidjoc 
i  (100  D  kilometres   in 

"I  area),  the  result  of  a 

a  central  caving- in  of  a 

great    volcano    whose 
remains  are  seen  in  the 
surrou  ndi  ng     D  a  n  a  n 
Gebergte,     or     Luke 
^fonntains ;    and    the 
still  lai'ger  Singkarah 
(112    a    kilometres) , 
not.     formed     l>y    ecceniric 
subsidence. 
The  theory  illustrated  liy  vou  Hochstetter^ 
is  fjuoted  to  acc*ount  for  the  mechanism  of  these 
changes*     II im  figures  are  therefore  here  repro- 
duced, with  slight  alteration,  as  of  additional 
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value  from  their  acceptance  by  uu  umhiivlt 
practised  in  the  stud}*  of  volcanic  plienomcna 
on  the  largest  scale.     Fig.  l\  shows  the  etfect 


Via.  «. 


of  continued  eruption  in  melting  the  interior 
part  of  the  cone  previously  formed :  the  vol- 
cano is  here  active.     Fig.  4  shows  the  falling- 


^'sa^'^wkie'A^ 


¥iu.  4. 


in  of  the  cone  when   the   molten   interior  is 
blown   out^  or  allowed    to  sink,  and,  in  this 

(  OeWr  dm  lonervn  two  Atr  rolkane.  Kvimm  jftbrb.,  1871 » tm. 
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form,  is  applicable  to  the  Oeloe-Danan  vol- 
cano, shown  in  true  proportions  in  fig.  5 
(scale,   1 :    20,000) ,  or  to  Maniendjoe,  and 


\ 


Fio.  5. 


probably  to  Krakatoa :  the  volcano  in  this 
stage  is  dormant  for  a  longer  or  shorter  period. 
A  renewal  of  eruptive  action  would  build  a  new 
cone  within  the  circular  walls  remaining  from 


Fia.  6. 

the  old  cone,  like  Vesuvius  in  Somma,  or  like 

the  Vop:elsang   crater  in  the  old  Kaba  cone, 

seen    across   the  lower 

slope  of  the  neighboring 

Tjoendoeng  volcano  in 

lig.   G :    this  has   been 

throe  times  repeated  in 

Merapi,  fig.  2.    Finally, 

fig.    7    represents    the 

molten  interior,  neither 

thrown  out  nor  drained 

away,   but    allowed    to 

stand  and  cool  slowly  into  a  solid  crystalline 

mass,  revealed  in  part  by  subsequent  erosion : 

such  a  volcano  is  definitely  extinct. 


open  with  brief  abstracts  of  their  results,  from 
which  these  notes  are  in  large  part  taken.  On 
reading  his  abstracts,  a  general  idea  of  the 
whole  work  is  gained  ;  then,  by  fol- 
lowing the  well-prepared  table  of 
contents,  any  special  topic  is  easily 
discovered  for  closer  study.  The 
whole  volume  is  ver}'  simply  writ- 
ten, and  well  printed  :  it  lacks  onl}' 
page-headings  and  index.  The  at- 
las sheets,  on  a  scale  of  1  :  100,000, 
are  prepared  with  satisfactory  neat- 

ness;   but  their  topography  is  not 

so  expressive   as  one  might  wish, 
nor  are  the  profiles  near   enough 
a  natural  scale  :  but,  apart  from  this,  the  work 
is  most  creditable   to  the  Dutch  colonial  de- 
partment. 

The  preliminary  report  on  the  eruption  of 
Krakatoa  gives  a  brief  account  of  the  results 
of  the  author's  seventeen-days'  trip  in  the 
region  of  the  disaster,  combined  with  general 
records  of  other  obser^'er8.  It  is  dated  Buiten- 
zoi^,  Feb.  19,  1884.  The  knowledge  of  the 
island  before  the  eruption  is  based  on  the 
English  and  Dutch  surveys,  whose  outline- 
maps  have  of  late  been  frequently  reproduced, 
and  on  sketches  by  Buijsken  in  1849,  and  the 
author  in  1880  (fi^.  8).  The  northern,  low- 
est summit  threw  out  pumice  in  1680,  and, 
after  two  centuries'  rest,  began  work  again  in 
May,  1883,  continuing  with  irregular  activity 
till  Dauan,  the  middle  summit,  joined  it  in  the 

Ilakata. 


Fio.  8. 


Danan. 
-Kkakatoa  fuom  the  north. 


Fio.  ' 


Mr.  Verbeek  shows  himself  to  be  one  of  the 
not  very  numerous  geological  writers  who  ap- 
preciate the  needs  of  their  readers.    His  reports 


great  explosions  of  August.  The  original  area 
was  3rUn  kilometres,  of  which  23  sank  ;  leav- 
ing water  200  to  300  metres  deep,  except 
where  a  single  rook  rises  5  metres  above  the 
sea-surface.  The  remaining  10  D  kilometres  — 
the  background  of  fig.  8  —  grew  to  li)^  by  ad- 
dition of  ashes  on  the  south  and  south-west. 
In  the  same  way,  Long  Island  increased  from 
2.0  to  3.2:  and  Verlaten  (Deserted)  Island, 
from  3.7  to  11.8  n  kilometres.  AH  these 
accumulations  were  made  of  ashes  and  dust ; 
for,  although  molten  lava  doubtless  existed  in 
the  crater,  there  were  no  overflowing  lava- 
streams.  The  greater  share  of  the  erupted 
material  fell  within  15  kilometres  of  the  island, 
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wluTc  it  attained  dcptbi^  of  ftt)in  20  to  40 
inelns  ;  rining  even  to  GO  or  80  moties  on  the 
(!nnkH  of  HtLktitii  (corrupted  to  Krakat^u),  the 
sontliern  und  highest  part  (822  metres)  of 
the  ieiland,  Fragmeuti^  the  size  of  a  fist  were 
thrown  40  kih>metreH  (rora  the  volcano.  Jie- 
tween  Kjakataa  and  Sebesi*  to  the  north,  the 
asheft  and  pumice  filled  the  sea  at  two  points, 
forming  low  I^landg  (Steers  and  Cnlmeijer), 
wliidi  have  already  been  much  broken  and 
d^-graded  by  tlie  waves.  The  Kiscteen  little 
crnterH  re[>orted  near  where  these  islands  stand 
have  liad  no  existeoec :  they  were  only  dmoking 
heap*  of  ashes. 

The  precise  hours  of  the  heanest  exi«lo3ions 
were  not  detennlned  directly,  but  were  based 
on  tbe  self-regiHtenug  preasure*gauge  of  the 
gasometer  in  Itatavia.  as  there  wa^  no  self- 
registering  bai-onieter  there*  Making  seven 
ininiitt-^s  nllowance  for  the  time  of  air-wave 
passaif;!*  from  the  volcano  to  the  gauge,  the  most 
violent  eruptive  action  occurred  at  5.?j*"i,  (L50, 
10,5  (ttiaximuin),  lO,*!.;  a.m.,  Aug.  27,  Batavia 
time.  It  w!m  thctrc  air-shoeks  that  were  felt 
by  barometers  all  around  the  world.  In  the 
May  eruption,  sonmU  were  heard  23r»  to  270 
kilometres  ;  but  in  August  the  noise  of  the  ex- 
j>losions  was  audible  3,J100  kilometres  fW>m  the 
Island,  or  within  a  circle  of  30"*  radius,  equal* 
ling  one-lifleenlh  of  the  earth'jJi  surface.  The 
.sourxls  8i>read  irregularly  ;  and  it  is  suggested 
(hat  the  winci  and  the  a»hes  in  the  air  had 
niuch  to  do  with  the  silence  at  points  near 
which  the  eruption  was  distinctly  heanb  The 
eruption  of  Tondwro  in  1H15  was  heard  oidy 
half  this  dist^xncc ;  but  the  quantity  of  its 
ejected  material  (calculated  from  a  correction 
of  Juughuhn's  daliv)  was  eight  to  eleven  fold 
that  thrown  from  Krukatau,  which  Verbeek 
detemnnes  to  lie  close  to  \H  cubic  kilometres* 
Two-thirds  of  this  fell  withitj  1 '»  kilometres  of 
its  origin.  a«  will  be  shown  on  an  ashes-map. 
to  be  i»uhlished  in  the  tlnal  report.  The  ashes 
contain  from  sixty  to  seventy  jM»r  cent  of  silica. 
rniler  the  njicroscope,  they  shows  I*,  glass  in 
smalL  porous,  irregular  fragments  ;  2^,  plagio- 
clasr  fels[iar,  with  inclusions  of  glass,  apatite, 
lUTirite,  and  magnetite  ;  3",  pyroxene,  prob.Tbly 
rinHiibic  as  well  as  monoclinalt  with  inclusions 
«'!  ^lass.  apatite,  and  magnetite;  4%  mag- 
hrliu*  in  graiuH  an<1  octahedrons:  this  \h  the 
okh  iicnt,  and  decreases  in   quantity 

on  h  [loui  the  inland.     The  great  ten- 

o'cUj<  Ix  iva^e,  whieh  it  is  thought  resulted  from 
llje  fulling-in  of  the  noriheru  part  of  the  inland, 
following  the  most  \i<jlent  ex[ih)sion,  rose  to 
heights  of  'An  and  '5.>  metres  on  sonn*  of  tije 
iieigld^oring  coiisTs,  and  destroyed  more  than 


thirty-five  thousand  people.  3Iaps*  tables, 
and  flrawings  are  in  preparation  for  a  more* 
detailed  report ;  and  this,  in  connection  with 
the  report  wo  may  ex|)ect  from  the  sun-set 
committee  of  the  Royal  society,  will  form  a 
most  entertaining  addition  to  ilie  already  in- 
teresting literature  of  volcanoes. 


STOKES'S  LECTURES  ON  LIGHT. 

Btirneti  lecturtt  on  light  First  coiirw,  on  the  nature 
of  light.  By  George  Gadribc  Stokes  Ixin- 
don,'  MacffuUan,  1884.     9-hl33  p.     24^. 

This  little  book  consists  of  lectuix»8  delivered 
at  Aberdeen  in  November.  IHH.i,  They  have 
tljeir  origin  in  un  interesting  manner,  which  is, 
(lerhaps.  possible  only  in  Great  Britain*  Just 
a  century  ago  John  Burnett,  a  merehai»t  of 
Aberdeen,  bequeathed  a  fund  to  establish 
prizes  for  theological  essays.  These  (irizes,  a 
firU  and  second,  were  to  be  eompeleil  for  once 
in  fort}-  years  ;  and  awards  have  been  made 
on  two  occasions  since  the  foumlation.  2u 
1881,  however,  a  new  lUrection  to  the  foun- 
dation was  given  by  oixler  of  the  secretary  of 
state  for  the  home  deiiarlment,  in  which  it  was 
pi*ovided  tliat  a  leetuivr  should  t>e  appoinle*l 
at  intervaU  of  five  years,  to  hold  ofllce  for  three 
years.  The  sultjects  to  bo  treated  are,  l"*,  his- 
tory ;  2'',  archeology  ;  :)'',  physical  science  ;  4**, 
natuml  science.  l*rofessor  Stokt^s  was  chosen 
as  the  first  lecturer. 

The  lectures  are  uni(|ue,  as  far  as  our  knowl- 
edge extends,  in  the  effort  to  present  the  higher 
l)ortions  of  optics  without  the  employment  of 
exj>eiimental  demonstrations,  diagrams,  or 
mathematical  language. 

Whether  the  knowledge  assumed  in  the 
reader,  which  does  not  include  any  thing  of 
the  tlieory  or  ph(»nomena  of  interterence,  dif- 
fraction, douHIr  refraction,  or  ix>larization,  is 
suOlcient  to  enable  him  to  understand  ever}* 
thing  contained  in  the  Iectui*es,  is  problcmnti- 
C4il,  IJut,  at  any  rate,  to  those  better  equipped, 
the  book  gives  a  mont  concise  and  interesting 
review  of  the  history  of  optics.  A  pereonal 
reminiscence  of  a  conversation  with  Sir  David 
Brewster  (p.  1^).  the  last  great  champion  of 
the  theory  of  emission,  just  after  his  i-eturn 
from  Fjiris^  where  he  had  witnessed  Foucanlt's 
crucial  ex[Hfriment    r  :   the  velocity  of 

light  in  air  and  in  w  i  ^hly  interessting ; 

for  it  shows  us  tin  :  ^hji  motive  which  [U'c- 
vented  even  »o  :i  lii.  u  mind  fih  Brewster's 
from  yielding  to  ovei  whelmirig  evidence*:  **  he 
was  staggered  hy  the  itlea,  i«  limine^  of  filling 
spHcc  with  some  substaDce  merely  in  oitior 
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that  ^  that  little  twinkling  star/  as  he  expressed 
himself,  should  be  able  to  send  its  light  to  us." 

Noteworthy  is  Professor  Stokes's  opinion 
(p.  83)  of  the  astonishing  conclusions  of 
Young  and  Forbes  as  to  the  varying  velocities 
of  propagation  of  different  wave-lengths  in 
vacuum  ;  for  his  doubts  as  to  tlieir  validity 
seem  founded  onl}'  upon  the  fact  that  the  con- 
clusions depend  upon  the  judgment  of  the  eye 
of  a  single  observer. 

\Vc  shall  await  with  interest  the  publication 
of  the  next  year's  course,  which  is  to  be  devoted 
to  researches  in  which  light  has  been  used  as 
a  means  of  investigation.  The  third  year's 
course  will  "  be  assigne<l  to  light  considered  in 
relation  to  its  beneficial  etfects." 


NOURSE'S  AMERICAN  EXPLORATION 
IN  THE  ICE-ZONES. 

American  exploration  in  the  ice-zones  {etc.\  prepared 
chiefly  from  official  sources.  By  Prwf.  J.  E. 
NouRSK,  U.S.N.  Boston,  ZorArop,  1884.  3  + 
578  p.,  illustr.,  maps.     8°. 

TuE  work  of  Professor  Nourse  does  not  pro- 
fess to  be,  and  is  not  in  an}'  sense,  a  study  of 
the  results  of  arctic  exploration  performed  by 
Americans,  or  of  the  relation  of  American  ex- 
plorations to  explorations  made  by  the  people 
of  other  nations.  It  is  simply  a  collection  of 
narratives  of  the  different  expeditions,  —  gotten 
up,  like  the  stock  compilations,  b}*  hack-writers, 
—  wliich  are  published  on  various  subjects  from 
time  to  time.  It  is  a  book  undeserving  of  high 
praise,  either  in  its  contents  or  its  make-up. 
The  only  thing  which  redeems  it  from  perfect 
mediocrity  is  the  fact  that  it  contains  some 
data  in  relation  to  the  North  Pacific  exploring 
expedition,  under  Rodgers,  the  ro[)ort  of  which 
still  remains  nnpublislied,  and  a  few  facts  from 


Hoo^jer's  re^wrt  of  his  voyage  in  the  Corwin 
in  1881,  the  original  of  which  has  not  been 
made  public. 

The  record  is  complete  only  for  the  naval 
and  mililar}'  expeditions.  Those  of  the  tele- 
graph explorers,  1865-68,  are  not  even  men- 
tioned, though  much  of  their  work  was  in 
really  arctic  regions ;  and  the  indirect  results 
of  their  explorations  have  added  one-seventh 
of  its  area  to  the  present  United  States,  and 
have  contributed  at  least  one  hundred  titles  to 
geographical  bibliography.  The  travels  of 
Kennicott  and  others  in  the  Hudson-Bay  re- 
gion, of  Nelson  in  northern  Alaska,  the  work 
of  the  coast-survej'  in  and  north  of  Bering 
Strait  in  1880,  are  left  to  other  chroniclers. 
We  presume  this  may  be  accounted  for  by  the 
fact  that  the  investigations  referred  to,  and 
their  value,  are  familiar  only  to  students,  spe- 
cialists, and  geographers,  and  not  easy  of  access 
to  the  mere  compiler. 

From  a  literarj'  point  of  view,  the  work  is 
open  to  severe  criticism.  The  thread  of  the 
narrative  is  frequenth'  broken  for  the  most 
trivial  digressions,  which  are  pursued  at  great 
length.  The  misprints  are  numerous,  and  gen- 
erally of  that  objectionable  kind  which  con- 
fuses the  sense,  without  being  obvious  to  the 
ordinar}'  reader.  Trifling  matters  are  detaileii 
at  length,  while  more  important  ones  arc  omit- 
ted. 

In  spite  of  all  this,  the  book  will  be  attrac- 
tive to  youthful  readers  who  are  not  critics,  and 
enjoy  unfamiliar  details,  and  to  whom  the  really 
weightier  matters  are  not  important.  It  is  fully 
illustrated  by  cuts  drawn  from  Rink,  Bessels, 
Hall,  Hayes,  and  various  government  publica- 
tions, and  is  accompanied  b}'  the  worst  map 
of  the  circumpolar  regions  which  we  have  ever 
encountered. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT    ORGANIZATIONS. 

U.  8.  geological  survey. 

PaUoniohKjy.  —  Mr.  C  D.  Walc<»tt  lias  prepared 
the  manuscript  for  a  report  on  the  St.  John  fauna  of 
New  Brunswick,  contained  in  the  Hartt  collection. 
It  is  ready  for  publication  as  a  bulletin  of  the  survey, 
and  only  awaits  the  completion  of  the  drawings  illus- 
trating it  to  go  to  press. 

During  April  the  collection  of  Devonian  fossils 
from  the  Hamilton  group  of  New  York  was  trans- 
ferred to  the  U.  S.  national  museum,  and  recorded. 
The  collection  was  made  about  Moravia,  X.Y.,  by 
Mr.  Cooper  Curtice,  during  a  portion  of  the  field  sea- 


son of  1SS^>.  It  also  included  a  quantity  of  specimens 
collected  by  Mr.  Curtice  prior  to  his  becoming  a  mem- 
ber of  the  geological  survej\  The  collection  consisted 
of  fifteen  hundred  and  seventy-seven  specimens,  con- 
taining sixty-two  genera  and  a  hundred  and  eigli- 
teen  species. 

Dr.  C.  A.  White,  during  May,  was  occupied  mainly 
with  the  examination  of  fos>ils  forwarded  from  Cali- 
fornia by  Mr.  (1.  F.  Becker,  and  in  preparatory  study 
for  his  proi)oscd  work  in  the  mesozoic  and  cenozoic 
areas  of  California  during  the  coming  season.  Dr. 
White  started  for  California  the  2d  of  June,  and  will 
probably  take  the  field  first  in  the  Clear  Lake  r^;i€ 
and  make  a  section  towards  the  coast. 
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Mr*  J.  B,  Marcoti  han  nbout  completed  the  sorting 
and  wTJinginj^  o(  Oif  typ<»  specimens  in  thf  NaUonnJ 
museum,  ftiid  will  soon  take  tlie  field.  He  will  devote 
hi  imr.  lo  ihe  uliHly  of  tin*  jne^otoic  ami  lertiary 
/4>ni4.iUuns  jilunju;  tbt^  Atlantic  vonjnu  evpeeijitjy  tn 
New  Jer*ry»  MftrylAnd*  and  Virgiiun,  nnt!  poMlbly  in 
Nf^fth  CftroUna,  br^ginning  In  New  Jersey. 

Prof.  L,  i\  John^nn  Ims  assorted  and  laiiellrd  nil 
of  lii%  collections  made  IsLst  season^  &o  as  to  show 
the  loceUilies  from  whidi  they  were  obtAinod,  and  the 
gfioioglcaJ  borijtons  which  they  represent.  He  hai 
now  icft  for  Mi«sis^jppi»  where  he  will  begin  to  col- 
lect in  th<*  cintHc*>oui  and  in  the  oider  tertiary. 

Prof,  William  M,  Fontaine  ia  still  engaged  in  the 
fitudy»  classification,  and  description  of  the  fospll 
plants  from  tlic  yonnger  inosozoic  sU'ata,  nud  In  the 
preparation  of  drawings  in  llhistrrtllon  of  hi*  work. 

Prof*  H,  S,  Williams  reports  progress  in  his  work 
of  elaborating  the  malerial  colJccied  by  him,  and  in 
writing  his  report  ujwin  Lh**  comparaiivc  study  of  the 
Devniiiau  f;iuiia*  of  western  New  York. 

n.  8,  sigaal-offlooy 

The  progr^s^  of  tornado  ifvoutigaUomt* — In  tlie 
study  of  ioruadot*s  it  has  become  neceuary  to  undei^ 
take  something  more  than  a  simple  record  of  their 
«x*currencc,  or  an  occasional  investigation  of  those 
that  arts  attended  with  nnusual  destruction  to  life 
and  property.  A  practical  knowledge  of  the  nature 
of  these  destructive  stonns  is  a  matter  of  the  utmost 
in)jK>r1ance  to  the  Inliabitants  of  certain  sections  of 
the  country;  and  notleatt  among  the  obi<»ct4)  aimed 
at  by  the  chief  signal-officer.  In  directing  the  continu* 
ant^  of  tornado  inrestlgatlonr  la  to  allay  any  ncf'd- 
le«»  anxiety  or  fear  on  the  j>art  of  tliose  j*eo|il<?  living 
In  the  regions  most  frequented  by  Ihese  storms. 
Methods  of  observation  biased  on  reports  from  sta* 
tiona  situated  from  one  hundred  to  two  hundred 
miles  apartf  as  in  the  ca«e  of  cy cloned  and  hnrd* 
canes,  are  Inadequate  to  develop  tlie  tuysteriea  of  the 
fnnncl'shaped  tomado-eloud. 

As  a  consequence,  th<»rcfore,  a  new  plan  was  de- 
viled, based  on  the  result  of  S|ierial  invi^stigatlons  In 
1&S2  and  i8$3»  by  nienns  of  which  it  Is  now  aought 
«tudy  more  ifitimsttely  the  origin,  character,  fre- 
quency, nii  il  distribution  of  tornadoes. 

To  inaij„  ;!.4  of  the  proposed  system  of 

work,  It  ber.iiiiL  on  cv&ary  to  establish  a  corj»*  of  ob- 
server;*, whose  duty  should  be  to  repiirt  the  occur- 
rc'iuie  of  u»niadot!$,  and  make  examinations  of  their 
IuMUm  and  various  pbenomema;  for  which  purpose 
8iKK!iHt  definite  instruct ion]»  are  Issued, 

The  observers  are  called  tornado   reporters,  and 

now  number  about  eight  hundfeil.     Their  stations 

an;  mostly  Irjcatcd  In  the  states  of  .\tabama.  Georgia, 

-       ■    '         '-  I,  North  Carolina,  Missouri,  Arkan»*as, 

.  Inditina.  Iowa.  Nebraska,  Wisconsin, 

■V  .    • .        .    ■    v.:  '  •  u,f^ 

Jis- 
[Itmii   ;i tn]i>  *mk  •  i*n 

in  purtioas  af  »r- 


iuHiB  fi  8ome  states  tli»t  .m>  ni'<|Uently  visited,  and 
other  portions  seldom,  if  ever,  visited  by  tornailoe^. 
In  the  regions  of  grt*ate«t  frequency  the  slatlona  num- 
t)er  from  one  to  three  in  each  county,  depending 
upon  its  aIzc, 

Tumado  reporters,  In  reluni  for  their  voluntary 
contributionf?,  are  supplied  with  the  tornado  publica- 
tions of  the  signal-feervice;  they  arc  also  furnished 
with  the  material  neeesfiary  for  the  proper  record  and 
mailing  of  observations  and  reports. 

HciKjrts  are  forwardetl  to  the  ehief  signal-officer 
as  SfXin  as  possible  after  the  occurrence  of  a  tornado, 
and  consist  of  detailed  deMcriptton^,  instrumental  ob- 
servations, phoiographst  diagrams,  charts,  and  illus- 
trations. 

While  attention  is  mainly  given  to  the  examination 
and  report  of  tonadoes  for  the  current  year,  each  rxs- 
porter  is  instructed  to  work  up  the  pa»?t  blstory  of 
these  storms  in  his  state,  making  careful  search  after 
any  facts  reJatlng  to  windfalls,  or  other  traces  of  post 
tornadoes.  Some  of  the  results  sought  to  be  attained 
by  the  above  method  of  investigation  may  be  briefly 
given  as  follows:  l*^',  to*  determine  tlie  origin  of 
tornadoes,  and  their  relation  to  other  atmospheric 
phenomena;  2°,  to  detenuine  the  geographical  dis- 
tribution of  tornadoes,  and  their  relative  fn^qneiicy  of 
occurrence  in  different  stati»s,  and  in  different  parts 
of  the  same  state;  ;i*^,  to  determine  the  conditions 
of  fonnatlon  with  a  view  to  the  prediction  of  tor- 
nadoes; 4°,  Ui  determitie  the  means  of  protection 
for  life  and  property;  5*^,  to  determine  the  periodi- 
city of  the  occurrence  of  tornadoes,  and  their  relative 
frequency  by  reasons,  months,  parts  of  month,  and 
time  of  day;  tl**,  to  determine  the  prevailing  char- 
acterii»ticj  of  tornadt>es;  1^,  to  determine  the  relation 
t»f  tornado  regionn  to  area*  of  barometric  minlmunu 

A  review  of  the  past  year  gives  the  following  as 
some  of  the  principal  results:  — 

I'',  That  there  U  a  deftniio  portion  of  an  area  of  low 
pressun*  within  which  Iho  conditions  for  the  develoi>- 
ment  of  tornadoen  is  most  favorable;  and  this  has 
been  called  the  'dnngerous  octantj 

2^  That  them  is  a  definite  relation  between  Uift 
position  of  tornado  rei^ions  and  the  region  of  high 
contrasts  in  temi.>erature,  the  former  lying  to  the 
south  and  ea^t. 

3*«  'J'hat  there  is  a  similar  definite  relation  of 
position  of  Utniiwlo  regions  and  the  region  of  high 
contrasts  In  de%V'j>oint ;  the  former  being,  a^  before,  to 
the  south  and  ciuit. 

4°.  That  the  j»f»Aitlon  of  tomaflo  regions  is  to  the 
south  and  east  of  the  rejLilon  of  high  contrasts  of  cool 
northerly  and  w»rm  souLlierly  winds, — a  rule  that 
seems  to  follow  from  the  preceding,  and  is  of  use  when 
oltservations  of  temperature  and  dow-ijolni  are  not 
accessible. 

50.  The  relation  of  tornailo  regions  to  the  more* 
mcnt  of  upper  and  lower  clouds  has  been  studied, 
and  gi>CHi  results  are  sUlt  hoped  for, 

6°.  The  Ptudy  of  the  relation  of  tornado  regloiu  la 
the  form  of  biirouielric  depressions  seem*  to  show 
that  toriiadocn  nre  more  frequent  when  the  majt»r 
aiU  of  the  haromel He  irought  trend  north  and  t«outh, 
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or  north-east  and  south-west,  than  when  they  trend 
east  and  west. 

7®.  Tornado  predictions  have  been  made  a  matter 
of  daily  study  since  the  10th  of  March.  1884;  and  the 
average  up  to  June  1  shows  that  it  has  been  possible 
on  fifty-five  days  to  successfully  predict  from  the 
morning  weather-map  that  no  tornado  would  occur 


on  that  day.  On  twenty-eight  other  days  tornadoes 
were  predicted  for  particular  states  or  larger  regions; 
and  of  them  the  tornadoes  on  seventeen  days  occorred 
In  or  near  the  specified  region,  while  on  eleven  days 
tornadoes  occurred  in  regions  for  which  they  were 
not  predicted.  Jno.  P.  Fixley, 

Sergeant  signal-corps,  U.  5.  ormy. 


RECENT  PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


Trenton  natanMustory  looiety. 

June  10.  —Mr.  F.  A.  Lucas  described  the  building- 
habits  of  some  birds.  The  cat-bird  seems  indifferent 
as  to  locality,  building  ten  feet  from  the  ground,  or 
quite  as  often  in  a  tangle  of  weeds  within  eighteen 
inches  of  the  surface.  The  song-sparrow*s  nest  is 
small  ami  delicate,  resting  on  the  ground,  often  In  a 
slight  depression,  which  makes  it  very  inconspicuous. 

Dr.  C.  C.  Abbott  remarked  on  crayfish;  also  on 

a  catfish  new  to  the  locality,  and  on  field-mice.  He 
had  taken  the  meadow-mouse  (Arvicolariparia)  from 
a  dead  log.  where  it  had  hollowed  a  nest,  lining  it  with 
hay  and  a  few  feathers;  also  from  driftwood  into 
which  it  had  tunnelled.  The  food  seems  to  be  chiefly 
seeds,  although  it  is  probably  carnivorous  at  times. 
Under  the  loose  bark  of  decaying,  prostrate  tn.»es,  the 
white-footed  mouse  (Hesperomys  ieucopus)  is  occa- 
sionally found,  although  it  usually  makes  a  home  in 
a  thicket  of  briers  or  a  deserted  bird's  nest.  The 
favorite  food  is  unfledged  birds.  They  are  much 
afraid  of  snakes.  They  beat  a  hasty  retreat  when  a 
dead  snake  is  placed  near  the  nest;  but  when  con- 
vinced, by  cautious  examination,  that  the  intruder  is 

harmless,  ihey   bravely   devour  it. Prof.   A.  C. 

Apgar  remarked  on  some  r;ire  plants:  Vicia  Ameri- 
cana, Muhl.,  never  before  observed  in  New  Jersey; 
Viola  puboscens  eriocarpa,  Nutt.,  a  western  variety; 
Polenioniuni  reptans,  L.,  which  had  been  removed 
from  the  Geological  survey's  preliminary  catalogue 
of  Xew-Jersey  plants,  under  the  supposition,  that,  be- 
ing so  remote  from  its  usual  habitat,  it  must  have  been 
incorrectly  determined:  Xuphar  ])umilum.  Smith, 
and   Strut hiopteris  (Termanica,  Willd.,  the  last  not 

having  been  previously  observed  in  the  state. Dr. 

A.  C.  Stokes  communicated  a  paper  on  Tarantula 
arenicola  Scudder,  detailing  its  method  of  burrowing, 
of  building  the  tower  above  the  entrance,  and  of  cai>- 
turing  food.  IJefore  the  pit  and  tower  are  completed, 
the  spider  will  seize  food  at  some  distance  from  the 
aperture:  when  finished,  she  leaps  from  the  tower, 
and  runs  across  the  ground  to  take  the  selected  vic- 
tim. If  within  the  burrow  when  an  insect  passes  over 
the  tower,  or  becomes  entangled  in  the  loose  grass 
of  which  it.  is  usually  formed,  the  spider  rushes  to 
the  toj),  and  the  insect,  if  acce])table,  is  seized.  The 
t(»wers  are  irregularly  five-si<led,  and  an  inch  or  less 
high.  The  burrows  are  cylindrical,  perpendicular, 
and  vary  in  depth  from  eight  to  twenty  incbes;  in 
<liameter,  from  one-quarter  to  three-quarters  of  an 
inch. 


Entomologioftl  looiety,  Washington. 

June  5.  —Mr.  George  Marx  read  a  composite  paper 
on  the  geographical  distribution  of  the  Arachnldae 
of  the  United  States,  on  the  respiration  of  Epeira 
insularis,  and  biological  notes  on  Latrodectes  vere- 
cundus.  The  range  of  each  family  was  pointed  oat 
in  succession  ;  and  the  colorational  changes,  depend- 
ent upon  locality,  were  treated  at  some  length.  The 
speaker  had  noticed  a  true  alternate  opening  and 
closing  of  the  pulmonary  stigmata  of  the  Epeira,  on 
taking  it  from  a  tight  box  in  which  it  had  been  con- 
fined for  some  days.  By  a  careful  rearing  of  the  La- 
trodectes, he  had  thrown  together  no  less  than  ten 
species  described  by  Abbott,  which  are  now  referable 

to  the  different  stages  of  L.  verecundus. Mr.  E. 

A.  Schwarz  exhibited  specimens  of  Ino  immunda 
(Cucujidae)  and  Eleusis  pallida  (Staphylinidae),  call- 
ing attention  to  the  marvellous  resemblance,  which 
he  stated  could  not  be  referred  to  mimicry  for  pro- 
tective reasons,  but  must  be  considered  accidental. 

Mr.  L.  O.  Howard  exhibited  specimens  of  Inos- 

temma  Boscii  (Proctotrupidae),  and  gave  a  short  his- 
tory of  the  theories  concerning  the  curious  thoracic 
appendage,  arriving  at  the  conclusion  that  it  is  a  sec- 
ondary sexual  character.  He  also  exhibited  speci- 
mens of  a  new  species  of  the  genus  Schizaspidia, 
collected  in  Florida  by  Mr.  Schwarz,  and  which  is 
also  furnished  with  remarkable  thoracic  prolonga- 
tions.   Dr.  W.  S.  Barnard  read  a  short  paper  «m 

the  development  of  Gordius  and  Mermis,  exhibiting 
a  specimen  observed  to  issue  from  Harpalus  pennsyl- 
vanicus. 

Brookville  society  of  natural  history,  Indiana. 

June  o.  —Robert  M.  King  presented  a  paper  upon 
some  studies  of  the  land-shells  of  Indiana,  showing 

differences  in  habits,  food,  and  color  of  the  shell. 

Aug.  Diener  gave  a  short  i)aper  upon  the  Luna  moth, 
presenting  the  time  of  its  appearance,  and  the  length 

of  periods  of  its  several  changes. E.  R.  Quick 

spoke  at  some  length  on  the  results  of  the  trip  of 
Alexander  Wilson  down  the  Ohio  River  in  1810,  re- 
ferring particularly  to  Wilson's  advice  concerning 
tlie  opening  of  the  Grave  Creek  mound,  and  to  his 
labors  in  the  neighborhood  of  Cincinnati,  at  the  mouth 
of  the  Big  Miami  River,  at  what  is  now  the  town  of 
Vovay  in  Switzerland  county,  this  state,  and  in  the 
neighborhood  of  Louisville. — all  points  of  interest, 
because  of  their  proximity  to  the  field  in  which  the 
societv  is  working. 
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ifify  Ji,— Mn  Jariie«  E.  Benedict  described  th*^ 
recent  eruifle  of  tJjt?  4tL':imer  Albatross  in  ihe  Gulf  of 
Aicxico  Ami  tbe  Caribbean  Sea,  and  exbiliited  some  of 

the  most  remarkable  objects  collected.  ^ Knat-jn  E. 

K.  Ilayden.  U.S.N,»  r«>jtd  »  pai>er  on  a  new  method 
of  flguring  fossil  knives  and  other  objects  by  the  Aid 
gef  phiitography,  with  a  saving  of  time,  and  increase  of 
accnraicy;  the  method  contistlng  of  drawing  tn  India 
tftk,  upon  a  silver-pnnl  photograph,  the  outline  of  tlie 
object  to  be  figured,  tlie  defects  of  the  photogrnph 
beini;  supplied  by  the  draughtsman  through  com- 
parisijn  with  the  specimen.  The  photograph  i?  then 
di»mi«sed»  and  a  photo-engrraving  is  made  by  the 
ordinary- method  from  Ihe  black  lines  of  the  sketch 
which  remains*  In  tJie  discussion  which  followed, 
it  WAS  tihown  that  this  procejis  was  novel  only  in  its 
sucees'*ful  application  by  the  author  to  the  illustration 
of  fossil  leaves, Mr,  J.  A.  Ityder  spoke  of  the  de- 
velopment of  viviparous  minnows,  and  parti cuJarly 
of  Gamhrusia  patrut^Hs  U.  %Sc  (i.  The  young  fish 
develop  within  the  bfMJy  of  the  female  parent,  and 
within  the  follicles  in  which  the  egg«  themselves  were 
develofjod.  These  follicles,  which  were  covered  with 
a  rich  network  of  fine  capillary  vessels,  assumed  the 
office  of  a  resf»in*tory  apparaUL»,  by  which  the  gaaes 
were  interchanged  between  tlie  emhrj'o  and  the  par- 
ent liih,  This  follicle  also  acted  as  an  egg-membrane, 
bring  actually  pwirforated  by  a  roumt  ottenlng,  which 
the  s(>eakcr  termed  the  *  follicular  pore,'  and  which 
was  analogous  to  the  micropyle  of  the  ordinary  fish- 
e^.  The  arrangement  of  the  follicles  of  the  ovary 
within  the  bo<ly  of  the  feraalo  was  described  nl  some 
li<ngth|  and  the  jwculiar  tllflfrrences  between  the  two 
sexei*  in  the  arrangement  of  the  viscera  were  pointed 
out.  The  filifous  band».  which  act  as  support*  or 
stays  to  tlie  basal  portion  of  the  anal  tin  of  the  male, 
which  1*1  mollified  as  an  inlromittent  organ,  were  also 
described.  The  great  difference  in  the  J.izes  of  the 
•exes  was  also  referred  to,  the  female  weiglUng  over 
six  tinier  as  mudi  as  tJie  ruale.  The  speaker  con- 
cluded by  expressing  his  earnetit  desire  to  investigmt*^ 
tlie  other  known  fonns  of  viviparous  lislio^.  such  n» 
the  Emblotocnlds  of  the  we»r  coast,  the  viviparous 
bicnny.  and  other  bony  tlMiea  which  have  thi^  habit, 
And  uhlch,  in  his  opinion,  would  throw  considerable 
light  upon  some  of  the  peculiar  physiological  jiro- 
eesses  lnvolve<l  in  the  viviparous  methods  of  di'Vi:«lop* 
ment*^— Mr.  Komyn  Hltclicock  exhibited  a  collec- 
liou  of  Forarninlfera  belonging  to  the  genu»  Lag«Hia, 
And  expUined  the  relations  between  this  genus  and 
the  Nodosarlne  grouj»;  thofc  briefly  lieing  that  Lage- 
na  may  Imj  taken  as  the  type  of  the  group,  pa^stng 
through  various  s^tages  of  complexity,  through  No<3o- 
sarla.  and  ending  in  CrUteHjirla  a*  the  most  complete 
manifestation  of  its  tnotbod  of  growth. 

VatQml-liiitofy  toeiety  of  Hew  Bnuuwlcki  dt<  John. 
Mai/tJ,  — Mr.  H.  t'halmer*  road  a  paj>er  on  the  his- 
tory of  the  Grand  Palls  of  the  St.  John  River,  explain- 
ing U«  origin  and  featurrm.     Like   Nlairara  Falls,  it 
wns  »hown  u*  be  tlie  result  of  geogi  ^  '  Tiaugv'S 

in  the  qunieni.;ry  era,  causing  the  <]  ;»  v{  a 


more  ancient  channel,  and  the  consequent  erotdon  of 
a  new  one.  Facts  bearing  upon  the  nature  and  rale 
of  change  were  at  the  same  tinie  given. 

Jnttr  4* — Mr,  C.  F,  Matthew  gave  an  account  of 
the  late  meeting  of  the  Royal  society  of  Canada,  In 
Ottawa,  reviewing  the  papers  read  In  the  natural- 
history  section,  and  especially  remarking  on  the  im* 
portance  of  Dr.  G.  M.  Dawson's  dlncovcry  of  evidences 

of  an  inlerglacial  era  in  the  north-west, Dr,  L* 

Allison  read  a  paper  on  the  structure  and  habits  of 
rbizopods,  with  specif  reference  to  local  forms. 


NOTES  AND  NEWS, 

OxB  of  the  best  results  of  the  polar  exploration 
congress,  held  at  Vienna  in  April,  was  a  re^solutlon 
that  the  observations  of  all  the  polar  stations  should 
be  published  not  only  in  the  language  in  whicli  Utey 
were  written,  but  in  German,  English,  or  FVench  as 
well.  Xeumayer  of  Hanvburg  appealed  to  the  con- 
gress for  aid  In  hia  endeavors  to  make  hydrographic 
chiu*ts  of  the  South  Atlantic  Ocean.  The  chiefs  of 
the  different  stations  reported  their  obsennitions. 
The  scale  adopted  by  the  committee  of  the  electrical 
exhibition  of  Paris,  in  1881,  was  adopted  as  a  ba«ls 
for  the  obsen  atlons  of  the  intensity  of  the  magnetic 
earth-currents.  The  end  of  the  year  lf*8.'»  was  named 
for  the  conclusion  of  the  work  of  the  various  stations, 

— ^Prof.  F,  II,  Snow  of  the  Uriiversity  of  Kansas 
reports,  that  although  the  month  of  May  was  ono  of 
Ihe  coldest  on  record,  yet  it  w.is  marked  by  an  entire 
absence  of  frosts.  Thf)  rainfall  w.%9  ample,  though 
less  than  the  average. 

—  Prof.  W.  B.  Scott  is  now  on  his  way  to  Montana 
with  the  fourth  scientific  expedition  from  Princeton, 
with  the  object  of  exploring  the  Walisatch  e«MVine  of 
Wyoming  and  Montana, 

—  Professor  MushketofT  will  be  sent  by  the  geo- 
logical committee  of  the  St.  Petersburg  academy  of 
w'iences  to  explore  the  Kalmuk  stepiw  (tietween 
Volga.  Don.  and  Manikh).  Later  in  the  Beason 
he  will  make  a  geological  exploralton  of  the  cole* 
brated  miueral  springs  of  Pitttigozsk  and  vicinity 
(northern  Caucisus),  This  study  is  to  decide  many 
important  questions  about  their  protection  and  im- 
provement. These  springs  arc  under  dtrt*ct  goveni- 
mcnt  atluiinislralion  from  llie  beginning  of  this  year, 
after  a  long  lease  to  a  contractor. 

—  Naiurr  anuottnc^s  the  call  of  Dr.  Hugo  Gylddn, 
director  of  the  Stockholm  observatory,  to  the  profes- 
sorship of  practical  astronomy  at  Gfitlingeu. 

—  The  forthcoming  volume  of  llie  Encyclopaedia 
Britannica,  the  seventeenth,  extending  fr»-mi  MOT  to 
OHM,  wMI  contain  the  following  articles;  Naviga- 
tion, bvCapt.  U.  A.  Morlartv.  R.X, ;  >>bular  theory, 
by  Dr.  K.  S.  Ball,  F.K.S-;  Newton,  by  Mr,  H.  M, 
Taylor  of  Trinity  college,  Cambridge:  Xltrogeti.  by 
Prof.  \V,  Ditimar;  NItroglycerhvc,  by  ^^r  Frederick 
A,  Abel;  Numbers,  by  Prt^f.  A.  Ca)ky;  Numerals, 
by  Prof.  W.  ICobertson  Smith;  Numismatic**,  by  Mr* 
Reginald  S.  Poole;  Nutrition^  by  Prof.  A,  Uamgec; 
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Observatory,  by  Dr.  J.  L.  E.  Dreyor  of  Armagh; 
Opium,  l)y  Mr.  E.  M.  Holmes;  Optics,  by  Lf»nl  Kay- 
leijjb;  Orchids,  by  Dr.  M.  T.  Masters;  and  Organ,  by 
Prof.  K.  II.  M.  Bosanqiiet. 

—  At  the  meeting  of  the  Royal  astronomical  so- 
ciety. May  9.  Prof.  C.  Pritchard  of  Oxford  read  a 
paper  on  the  proper  motions  of  forty  stars  in  tlie 
Pleiades,  which  lie  has  determined  from  a  compari- 
son of  H<;5sers  hellometer-measures  wiili  rcc«*nt  mi- 
crometric  measures  made  at  Oxford,  and  also  with  the 
positions  determined  ten  years  ago  by  Wolf  at  the 
Paris  observatory.  Th«'  existence  of  certain  small 
projKjr  motions  of  these  stars  in  different  directions 
is  interpreted  as  indicating  the  mutual  interference 
of  a  group  of  gravitating  IkmUcs.  At  the  same  meet- 
ing of  the  society,  Dr.  David  Gill,  her  Majesty's  as- 
tronomer at  Cape  Town,  described  the  mounting  of 
the  great  thirty-inch  refractor  now  constructing  at 
the  sliops  of  the  Messrs.  Repsold,  at  Ilamburg,  and 
which  is  to  be  set  up  this  year  at  the  Pulkowa  ob- 
servatory, near  St.  Petersburg.  The  tube  of  the 
telescope  will  be  about  fifty  feet  long;  and  the  me- 
chanical arrangements  of  the  mounting  will  be  so 
tliorough  and  convenient  in  use,  that  a  single  assist- 
ant, sitting  at  the  lower  end  of  the  jwlar  axis  will 
be  able  to  point  the  instrument  accurately  to  any 
part  of  the  heavens.  A  paper  was  likewise  read  by 
Mr.  A.  A.  Common  of  Ealing,  proposing  tlie  appli- 
cation of  his  method  of  relieving  tlie  friction  in  tlie 
axes  of  large  instruments,  to  the  polar  axis  of  a 
larg«»  equatorial  telescope.  In  his  plan,  somewhat 
similar  to  that  of  the  Kepsolds,  tlie  centre  of  flota- 
tion in  a  bath  of  mercury  is  vertically  underneath 
the  centre  of  gravity  of  the  polar  axis  and  telescope 
combined.  The  Kepsolds  employ,  instead,  a  friction- 
roller  under  the  centre  of  gravity  to  support  the  Pul- 
kowa telescope. 

—  Dr.  A.  Ii«T;:liaus  lias  called  attention  in  Aus- 
laml  to  tli«!  suiiM'ssfiii  revival  of  the  ns«'  of  lil>res 
dnivt'd  fmni  the  n«'ttl«',  as  a  material  for  spinnini^  and 
\v«a\iiii:.  That  the  coniinon  siingiiii:  nctth.'  was 
furiMi'iIy  lar;r«'Iy  used  in  (Jennany  t»)  alT«»nl  a  material 
foi"  tin*  niakini;  of  woven  fal>ri«s.  is  proved  in  an 
intrnsjiiiir  maniier  by  the  fact  that  tin*  oM  Ger- 
man nauH'  f«)r  muslin  literally  means  *  nett!«'-eloth  * 
(ill  sst  Uurh).  lli'fnre  the  new  material  wa*^  intn)- 
duerd.  the  fabric  most  nearly  eorn'>pondin.i;  t<»  tin* 
n«'W  vUilh  must,  unclouhte<lly,  ha^^•  Immmi  made  from 
tin'  in'ttl«\  and,  as  in  many  other  »-ases,  the  name 
n-ni. lined  (at  Last  for  a  time)  afit-r  the  thing  was 
ehaiiLcd.  But  on  th«'  introduction  oi  cotton  from 
America,  the  nettle  s(.on  f«'ll  into  ne;j;l«'et ;  an<l  it  was 
not  till  comparatively  rerrnl  yi-ar^  that  allmiion 
was  a.;ain  call.'(l  to  it.  Aft«-r  tin'  rxhihition  at 
Philadelphia,  wln-n  tin-  (Ti-rnian  manufaeturers  saw 
that  they  must  do  .sonjrthin.L;  to  put  tln-mx-jves  on 
an  equal  footing:  with  rival  nations,  l'rof<-ss(>r  IJeu- 
leaux.  their  representative  in  America,  strongly  ad- 
vised them  to  ]>ay  niop'  heed  to  tin-  produrts  of  their 
own  s«»il  in  (»rd<'r  to  make  tln'msclvrs  le>s  d'-p'Muh-nt 
on  f«»r«'ign  supplies,  and,  anioni:  «)tlier  plants  suitable 
for  the  purpose.  In*  reminded  them  (»f  the  n«'itle. 
An  enterprisiui:  la«ly  took  the  matter  up  practically, 


and,  in  the  end,  witli  the  most  gratifying  auccesj. 
She  plante«l  nettles  on  a  part  of  lier  estate  composed 
of  p<M>r  stony  ground,  coven^d  only  with  a  tliin  layer 
of  soil,  and,  at  an  agricultural  exhibition  lield  in  the 
autumn  of  1877,  she  was  able  to  exhibit  nettle-fibre* 
In  all  stages  of  preparation  up  to  yam.  This  suc- 
cess convinced  the  unbelievers;  and  hundreds  there- 
upon began  to  cultivate  nettles,  not  only  in  Germany, 
but  also  in  Switzerland,  Belgium,  Hungarj',  Poland. 
Swetlen,  Austria,  and  even  iu  tliis  countrj'.  Two 
years  later  the  first  German  manufactory  devoted  to 
the  new  industry  was  ojMined  at  Dresden.  The  ex- 
I)eriments  made  there  at  first  were  not  altogether 
satisfactory;  but,  after  rejieated  attempts,  a  yam  was 
produced  which  left  nothing  to  be  desired.  In  this 
miuiufactory  the  common  nettle  is  used  to  some  ex- 
tent, but  the  best  results  are  obtained  by  using  the 
Chinese  nettle,  wliich  yields  a  fine  glossy  yam,  of 
greater  strength  than  the  common  nettle.  The  fibre 
is  hence  known  as  China  grass. 

—  In  the  first  number  of  the  Jahrbuch  der  Deutsch- 
en  malakozoologischen  geselUekqft  for  1884,  Heyne- 
mann  continues  his  studies  of  little-known  genera  of 
slugs.  From  an  examination  of  the  type-specimen, 
he  shows  that  Aspidoporus  of  Fitzinger  is  founded 
on  a  malformed  individual  of  Amalia  carinata.  The 
genera  Urocyclus,  Elisa,  and  Dendrolimax  are  also 
discussed.  Brusina,  in  a  paper  on  the  Xeritodon- 
tas  of  Dalmatia,  indulges  in  a  lively  polemic  with 
relation  to  some  rather  peculiar  publications  by 
Bourgnignat.  Both  papers  are  illustrated.  In  the 
accompanying  yachrichtsblatt,  Slmroth  discusses  the 
£uroi)ean  aud  especially  the  Grerman  slugs,  a  group 
of  the  Pulmonates  which  has  recently  excited  much 
interest.  Simon  and  Boettger  describe  the  land-shells 
of  the  Cottish  Alps,  and  Kobelt  describes  some  new 
operculated  land-shells  from  the  Philippine  Islands. 

—  At  the  stances  held  during  April  by  the  Society 
fran(,Misc  de  physique,  in  the  rooms  of  the  observatory, 
the  curious  experiment  of  using  a  gloved  hand  as  a 
telephone-receiver  was  exhibited.  Fig.  1  shows  the 
aj)j)aratus  u^ed.  P  and  3/ being  a  battery  and  a  micro- 
idnme-transmitter  in  the  main  circuit:  7>.  an  induc- 
tion-c<»il  with  the  hreak-cin'uit  close<l:  whih-  /*' is  a 
battery,  and  /?,  ordinary  holders  for  receivini:  a  shock. 


Wh(Mi  two  people,  each  with  a  i^lovcd  han<l,  take  hold 
of  the  two  holders  with  their  bare  hands.  an«l  t)ne  of 
them  holils  his  gloved  hand  over  the  ear  of  the  other, 
any  conversation  or  music  near  the  mlcroi>lion<;  be- 
comes audible  to  this  other;  or,  if  they  hold  one  an- 
other's ears,  boih  may  hear.  By  leaning  their  heads 
together,  so  that  their  ears  would  touch  except  for  a 
sheet  of  paper  placet!  between  them,  the  same  rem?'* 
was  obtained.     It  was  also  found  possible  to  do  " 
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With  th«  itrricho'l  iii*?i»lirAiie.  lUe  glove  or  paper, 
i^nd  for  »  thirA  p#*r§r»n  lo  hear  tlit*  conversation  in  the 
h*n»  KundH  of  the  two  tioldin^  the  r^leclrotJcs,  when 
tht*iif  two  held  hh  eari  as  shown  In  %.  2.  Ii  has 
even  hcfii  pnsilble  (o  render  the  sounds  audible  to  a 
cJmin  of  people,  each  holding  the  ear  of  hfg  neighbor. 


—  In  tlie  report  of  the  meeting  of  the  Royal  society 
of  Canada,  published  in  Science  for  June  II,  it  whs 
stnled  that  Mr.  F.  N.  Gisborne  hud  devised  a  new 
method  of  gettijig  rid  of  the  cross-talk  in  teleplionc 
cntili^s.  The  device*  that  of  the  use  of  a  melallk'  cir- 
cu*U  of  wire*  near  one  anothi^r,  was  patented  by  A. 
Graham  IJcdl  In  England  In  1877,  and  later  in  the 
United  States. 

—  Dn  V;\\\fi'A  hns  had  a  deoHnograph,  on  the  plan 
of  Dr*  Knorre's  at  Berlin,  fitted  to  the  twelve-inch 
Alvan  CUrk  refractor  at  Vl<>nna,  and  he  is  observing 
tonos  With  even  greater  assiduity  than  n^ual.  He 
reports  himself  as  satisfied  with  the  working  of  the 
inatrunient,  which  gives  positions  accurate  to  about 
0*.2  and  :;' .     In  a  zone  25**   by  20'  a  hundred   and 

ty  stars  can  be  registered.  The  positions  an*  to  Iw 
tduced  to  1875.0,  and  ih\^  la  chosen  is  the  equinox 
for  all  the  new  Vienna  maps.  Each  map  is  to  have 
a  cjitalo^ie  of  its  stars  accompanying  it^  which  is  an 
excellent  addition.  Dr.  Tetera'a  catalo;;;ue  of  sixty 
thou«;an<i  zontr  stars  would  b(>  of  great  usefulness,  if 

were  a^ai bible,  a«  a  supplement  to  his  splendid 
ries  of  celestial  charts. 

—  Prof.  W.  Preyer  of  Jena  is  publishing  a  ''Spc- 
cUllf  pftifpriolo(fif  iUn  tmhryo  '  In  four  parts,  of  which 
the  tirsl  two  have  aj»peared.  It  la  wntt4>n  from  a 
purely  medical  BtJind«(H.>lnt  ;  for  it  dittcus^ea  really 
human  embryology,  dm  wing  Ufion  mammal  v  birds, 
and  other  lower  forms,  for  illustration.  In  spite,  how- 
ever,  «»f  Its  narrow  scojie  and  one-^ided  vii'w»  it  is  a 
valuable  treat l*iv.  liy  tJie  collation  of  the  rrst^ai-ches 
previously  published,  and  the  addition  of  some  obser- 
faUons  of    hl.1  own,   Preyer  has  compiled  a  work 


which  reveuli  an  extent  of  positive  knowledge  in  this 
obscure  field,  which  few  would  hjne  Hnllcipated* 
In  the  parts  iicfore  us,  ibe  circulation,  respiration, 
anri  nutrition  of  the  embryo  are  very  fully  treated. 
Tlie  work  is  excellent,  and,  without  doubt,  will  do 
much  towards  dispelling  some  of  the  crude  and  erro- 
neous conceptions  still  I>le^aient  in  regard  to  the 
y»hysiolog)'  of  the  mammalian  embryo. 

—  The  French  geographical  societies  will  hold  their 
seventh  general  congress  in  the  nn»nih  of  August  at 
Toulouse.  Gcograpliers  of  several  adjacent  coun- 
tries, especially  of  Spuin^  are  expected  to  participate 
in  the  proceedings.  The  municipality  has  devoted  a 
sum  of  twetily  thousand  francs  to  the  expenses  of  the 
local  committee,  of  which  Dr.  Ozenne  is  president, 
and  Commander  Hlanchot,  general  secretary. 

—  An  international  llsheries,  ornithological,  and 
bun  ting-appliances  exhibition  is  planned  for  1880,  in 
Vienna. 

—  A  new  expedition  to  Greenland  has  started  from 
Copenhagen:  it  consists  of  Lieut.  Jensen.  Lorenxen 
as  geologist,  and  tbe  painter  Riis-Car-^tensen,  The 
object  of  the  expedition  is  the  exploration  of  the  weat 
roA-t  of  Greenland  bftween  Holstensboi^  and  Luk- 
Uo ri<jppcn.     They  expect  to  return  in  October. 

—  Prof.  F.  A.  Forel  of  Morges  reports  that  the 
glaciers  of  Mont  Blanc,  after  decreasing  for  a  consid- 
erable time,  are  now  again  advariciiig.  Professor 
F«)rel  has  for  many  years  recorded  his  observations 
oTi  the  Mer  do  Glace. 

—  A  botaiiical  section  of  the  Cincinnati  society  of 
natural  history  was  organized  June  7,  under  tbe  chair- 
manship of  the  curator  of  botany  in  the  soi^iely.  Its 
ol>jcct  was  stated  to  be,  to  bring  together  tliose  Inter- 
ested In  the  study  of  botany  for  tbe  purpose*  of  mu- 
tual encouragement  ami  benefit,  the  investigation  of 
the  flora  of  the  vicinity  of  Cincinnati,  and  tbe  for- 
mation of  a  local  herbarium.  A  number  of  specimens 
of  plants  were  exhibited,  and  two  or  three  new  addi- 
tions to  the  ttora  were  announced.  One  of  these  wa» 
Matrirurta  dincoidea,  from  near  Loveland,  C,  —  a 
very  late  IntrtKluction. 

—  There  Is  no  truth,  the  Alhmavum  states,  in  the 
rumor  that  Mr.  Herbert  Siwncer  purposes  paying  a 
visit  to  Australia.  Hrs  trip  to  the  United  Htalei  In- 
jured his  health  too  seriously  to  induce  him  to  try 
atrother  exi.»eriment  of  a  like  kind  on  a  much  larger 
scale.  Tlioui;;li  stil!  tsufTering  from  impaired  health, 
he  is  happily  able  to  devote  a  fxjrtion  of  his  time  to 
his  favorite  studies. 

—  Lieut.  Frederick  Schwatka,  the  arctic  explorer, 
has  resigned  hlsi  position  on  Gen.  Jdil€Jii*9  staJT,  and 
will  join  his  regiment  In  Arizona,  The  Hussian  geo- 
graphical society  \\i%%  awarded  Its  silver  medal  lo 
Sciiwatka  for  his  explorationa* 

—  Dr.  GriQilhi»  sends  to  the  Cli€micQl  nrws  of 
March  7  a  note  on  the  formation  of  the  recently  dia* 
covered  paratline  shale  deposits  of  S^ervia,  which  he 
thinks  coincides  with  the  rcnult*  of  bin  other  invea- 
tigations.  These  deposits  are  situated  on  the  HIver 
Golabara,  in  the  western  part  of  hcrvla.  The  »hale 
occurs  In  upheaved  cliffs  about  two  hundred   feet 
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above  the  surrounding  phUn.  The  formation  con- 
sists of  hundreds  of  layers  of  white  and  ^ray  shale, 
one  above  the  other,  sometimes  being  separated  by 
small  beds  of  clay  of  a  whiti^li  color,  containing  rock- 
salt,  and  sodium  and  manganese  snl]>hideii.  It  is 
stated  that  this  part  of  the  country  strongly  resembles 
the  parafllne  and  salt  districts  of  Galicia.  It  has  been 
known  for  ages  that  cattle  and  birds  resorted  to  these 
cliiTs  to  eat  the  clay  containing  the  ro<>k-salt,  but  the 
quality  of  the  shale  remained  unknown  until  a  year 
ago.  The  paraffine  shale  is  entirely  free  from  bitu- 
minous impurities,  it  is  nearly  wliitc  in  color,  and 
has  no  odor.  When  heated  to  about  S00°  F.,  it 
takes  fire,  and  bums  with  a  clear,  bright,  smokeless 
flame,  hiaving  a  gray  ash  behind.  The  <lcposits  are 
of  marine  origin  and  eocene  period.  Eruptive  por- 
phyritic  and  trachytlc  rocks  are  plentiful  at  a<listance 
of  five  or  six  miles.  In  the  clay-betls  (which  are 
l)eculiarly  free  from  ferric  oxitle)  lai-ge  numbers  of 
the  fossil  remains  of  the  e<)cenf  i)eriod  are  to  be 
found.  It  is  thought,  that,  in  th(>  limestone  rocks 
which  underlie  th«»se  .shah*  deposits,  rock-salt  and 
petroleum  wells  may  be  found.  A  sample  of  the 
paraflinc  shale  yielded,  <m  distillation,  2%  of  a  semi- 
solid hydrooarbon  somewhat  similar  in  api>earance 
to  ozocerite  wax,  which,  on  extraction  with  *  ben- 
zoline,'  gave  1.7r>^  of  wax.  It  also  contains  3.02% 
of  water  of  combination,  an«l  I.IS  ^/c  of  ammonia; 
the  remaining  ingreilients  bi'ing  mineral  constitu- 
ents. It  is  stated  that  the  mineral  constitumts  of 
these  parafiine  shale  depoi<its  would  make  a  useful 
hydro-cement,  and  could  easily  be  obtained  by  open 
jjuarrying:  they  could  be  usrd  as  fuel  witli  gas- 
retorts.     Th<*y  lie  within  easy  reach  of  the  Danube. 

—  The  death  is  announced  of  Sir  Sitlney  Smith 
Saundei-s,  a  leading  Knjrlish  rntoTnol«>;;ist,  who  had 
madit  the  Mrepsiptera  —  a  curious  j^roup  of  minute 
be«'tk'S  parasitic  on  llynienoptera  —  l»is>perial  >tudy. 

—  Tlit*  m«'tli<'al  congress  in  Herlin,  in  April,  was 
very  well  attcntlcd,  an«l  most  of  the  promint-nt  uumII- 
cal  qu<'sti«)ns  of  the  day  were  discussed.  The  meet- 
ing ojM'ued  with  a  i)a]MT  on  true  pneiimonia,  which 
Professor  .liiri^cnsen  considered  iiifecti«»us.  Very 
opposite  opinions  were  ex]»ressed  tluring  the  discu>- 
si(»n.  Kellex  actit»n,  and  vaccination,  followeil.  On 
the  secnud  day,  diphtheria  was  tlie  subject  most  dis- 
cus>e(l,  whicii  Dr.  Lt»liies  considered  to  be  a  local 
affection,  caused  by  a  chemical  poison  ;  but  the  theory 
founcl  an  oi>ponent  in  Dr.  Hr-ubner  of  Leipzig. 
rn>fes>or  Weber  «>f  London  read  a  paper  on  scIkwI 
hygiene  in  Knglantl,  antl  recommended  medical  in- 
spection of  schools.  Nervous  dysj>e]»sia,  and  other 
nervous  affections,  filled  up  the  rest  of  the  discus- 
sions. Professor  llosbach  of  Jena  read  the  report 
of  the  conmiission  on  the  treatment  of  infectious 
diseases.  Next  year  the  congress  will  be  held  at 
Wiesbaden. 

—  As  is  well  known,  the  work  of  excavating  in  the 
Tigris- Euphrates  valley,  the  seat  of  the  old  Babyl<»- 
nian-Assyrian  eiupin*,  has  been  carried  on  vigorously 
for  the  last  forty  years,  and  a  vast  mass  of  material 
has  been  collected  and  brought  to  Euroiu.'.    Many 


thousand    liistorical    and    coinnicrcial    inscriptions, 
copies  of  ancient  epic  i)oems,  magic  rules  and  forma- 
las,  ndigious  liymns,  and  specimens  of  architecture 
and  sculpture,  are  now  to  be  found  in  the  museunii 
of  London,  Paris,  and  Berlin.      The  most  of  tbi» 
work  has  been  done  by  the  Englisli.     Tlie  cuneiform 
collection  In  the  British  museum  is  by  far  the  richest 
ill  the  world.     Mr.  Kassam,  a  wealthy  Syrian  gentle- 
man of  London,  is  now  devoting  all  his  time  to  ex- 
cavating: he  goes  out  every  year,  and  brings  back  to 
England  a  larger  or  smaller  quantity  of  tablets  and 
other  Assyrian  remains.     Already  there  is  enough 
Assyrian  material  in  the  Britisli  museum  to  occupy 
scholars  for  the  next  fifty  years.     But  the   field  is 
large;  an»l  there  is  mom  for  other  exploring  parties, 
without  danger  of  encroaching  on  the  Knglish  domain. 
American  Assyriologists  have  for  some  lime  felt  the 
desirableness  of  having  a  collection  of  cuneiform  ma- 
terial in  this  country;  and  last  autumn  some  gentle- 
men interested  in  the  matter  held  a  conference,  and 
determined  to  make  the  attempt  to  or«xanize  an  expe- 
dition ti»  Mesopotamia.    It  was  thought  best  that  the 
first  attempt  should  be  in  the  way  of  exploration  and 
survey  <»f  the  ground,  in  order  to  fix  on   the  best 
points  of  work,  and  come  to  an  understanding  with 
the  English  parties  now  in  the  field.    In  spite  of  some 
unfavorable  conditions,  the  preliminary  arrangements 
have  now  been  comivleted.    The  money  is  assured. 
Miss  C.  L.  Wolfe  of  Kew  York  having  given   the 
whole  of  the  sum  which  it  was  computed  would  l)e 
required.    In  accordance  with  her  desire,  the  expedi- 
tion will  be  called,  in  honor  of  her  father's  memory, 
*  th«»  W'olfe  exi)edltion;'  and  this  name  will  l>e,  in  the 
feeling  of  the  public  concerned,  a  no  less  fitting  trib- 
ute to  her  most  praiseworthy  liberality.    The  gentle- 
men who  have  been  selected  to  go  out  are  Messrs.  W. 
II.  Ward,  editor  of  the  ycxic-York  indf pendente  and 
J.  T.  Clarke  and  J.  U.  S.  Sterrett,  lately  of  the  Assos 
expt^tlition,  —  all  prove<l  men.    The  expedition  has  re- 
ceived the  indorsement  of  the  Archeological    insti- 
tute of  America,  in  whose  name  it  will  go  out.     The 
department  of  slate  has  promised  to  use  its  influence 
to  procure  the  necessary  lirman  from  the  Ottoman 
government.     The  purpose  is  to  try  southern  Meso- 
potamia, the  old  Babylonia,  the  seat  of  the  oldot 
civilization,  and  the  jmrtion  of  the  country   which 
has  been  less  explored  than  any  other.     It  is  believed 
that  here,  and  in  the  opposite  region  across  the  Tigris, 
there  is  probably  abundance  of  early  material.     If  this 
preliminary  expedition  should  report  favorably  on  its 
return,  an  elTort  will  tluMi  be  made  to  organize  an  ex- 
cavating party  immediately,  and  begin  serious  work. 
In  the  region  had  in  view  there  are  not  only  Babylo- 
nian-Assyrian, but  also  more  modern   Arabic   and 
Syriac  treasures  to  be  hopetl  for;  and  the  exploi-ers 
will  be  instructed  to  gather  all  that  they  can  find. 
The  present  expectation  is  that  Dr.  Ward  will  sail 
for  England  about  Sept«'nd)er  next.     In  London  he 
will  fnid  Mr.  Clarke,  who  is  engaged  In  working  up 
his  Ass(»s  report;  and  the  two  will  be  joined  by  Dr. 
Sterrett,  who  is  now  in  Athens,  where,  during  the 
sickness  of  Trofosor  Packaixl,  he  has  been  in  chargft 
of  the  American  school  of  classical  studies. 
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COMMENT  AND  CRITICISM, 

jTuK  new  and  promising  biological  depart- 
Hit  of  the  Uuiversily  of  Pennsylvania  Las 
fsfiued  a  niodeBt  prospectus,  annonndug  op- 
portunities for  s[)«('ial  work,  and  ronrses  of  in- 
stnit'tion  in  biology,  open  to  both  sexes,  A 
bigh  gi-ound  is  taken  in  its  simple  *  aim,*  wbieli 
\b  avowed  to  l3c*  *^to  encourage  original  re- 
search  in  biology  by  offering  facilities  to  sci* 
entists  engaged  in  investigation,  and  by  giving 
instruction  lo  advancocl  students  prosecntlng 
st>ecial  work/'  Besides  this  principal  func* 
tion»  **  the  department  will  further  conduct  the 
instruction  of  those  students  of  biology  ...  in 
a  oourae  leading  to  the  degree  of  doctor  of  phi- 
losophy, antl  of  those  .  .  .  who  have  elected 
the  course  pi^panitory  to  llic  study  of  medi- 
cine/* A  suitable  lal>oratory  is  to  be  ready  by 
Sept.  1,  and  is  to  possess  one  feature  which 
cannot  be  too  highly  commended  ;  viz.,  *'pri- 
I  Tate  rooms  for  tlie  use  of  investigators.^* 
There  is  iw  yet  no  symptom  of  any  attem|)t  t*> 
force  investigation  unduly,  and  let  n^  hope 
there  never  wilt  be,  iDvestigators  are  born, 
not  made  ;  and  now  that  the  tlrwl  »icp  has  been 
taken  in  promising  them  *  facilities,'  the  next 
will  quickly  follow ;  viz.,  to  sujiply  n  stimulns. 
For  this,  examjilc  r.s  betl«r  tlinn  any  rncchaui- 
cal  pressure ;  and  to  the  faculty  we  must  ioL>k 
for  the  health)*  stimulus  of  examjile.  [.4idt, 
but  by  DO  means  least,  the  university  or  its 
friends  should  see  to  it  that  a  mo<ierato  pe- 
cuniary support  shall  be  obtainable  in  the 
shapr  of  fellowships  orothtTwisc  ;  so  that  ]iov- 
erty  may  nev«»r  Im?  i>erroittcd  to  interfere  too 
t^r  with  the  real  investigator. 

Duitisu  the  pant  two  years,  great  interest 
has  been  ni  t  of  the  uni* 

ticatiuu  of  <  II'  world  over. 

In  Oftr  ftwn  oountrr,  the  oniveraal  adoption,  in 


November  last,  of  standard  time  according  to  a 
system  of  meridians  distant  from  that  of  Green- 
wich by  an  exact  number  of  hours,  has  led  to 
resiUtB  of  great  importance  in  the  convenient 
arrangements  and  intercourse  of  ordinary  life* 
Though  not  at  all  a  matter  of  necessity,  it  is  ntill 
desirable  that  this  s^^stem  of  standard  meridi- 
ans, or  some  other,  shall  be  adopted  every- 
where :  and,  in  pursuance  of  an  act  of  congress, 
the  president  of  the  United  States  has  invited 
the  principal  nations  concerned  to  send  dele- 
gates to  a  time*conventiou,  to  meet  at  Wash- 
ington next  October,  to  deliberate  upon  the 
question  of  the  adoption  of  such  a  prime  or 
zero  meridian.  By  far  the  gi*eater  part  of  all 
calculations  in  geography,  astronomy,  and  geod- 
esy, where  a  zero  meridian  is  concerned,  are, 
by  common  conseui,  referred  to  the  meridian  of 
the  observatory  at  Greenwich,  England  ;  so  that 
this  meridian  stands  among  the  first  pro|x>sed 
for  universal  adoption.  The  representatives  of 
other  governments,  however,  will  undoubtedly 
have  decided  preferences  for  other  meridians ; 
and  there  is  much  to  be  said  in  favor  of  the 
adoption  of  one  or  another  zero  point  of  ref- 
erence. The  interest  in  this  subject  is  plainly 
a[)parent  from  the  fact  that  nearly  all  of  the 
invited  nations  have  appointed  suitable  dole- 
gates,  whom  our  own  commissioners  will  at  an 
ejirly  date  be  expected  to  receive  at  Washington, 


It  goes  without  saying,  that  the  learned  men 
of  other  lands,  thus  con\x*ned,  will  expect  to 
sec  our  own  nation  represented  by  its  highest 
order  of  talent,  especially  as  the  convention 
has  been  called  by  ourselves.  And  it  Is  par- 
ticularly desirable  that  our  own  commissioners 
shall  be  men  of  the  greatest  scienlific  authority 
in  these  matters ;  for,  as  the  representatives 
(Vom  foreign  t?ountries  are  our  guests,  they  will 
the  more  readily  accept  proixjsals  fi-om  our 
commissioners,  should  these  representative's 
pi"ove  competent  to  lake  a  very  prominent  part 
in   all  the  deliberations  of  the   congress,  as 
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o  o(t€n  been  the  single  purpose  of  so-enllcd 
:cploration ;  nor  Is  it  carried  out  by  sinking 
»fls  in  tiie  centre  of  a  mound,  or  cutting  a 
h  or  two  through  it :  but  every  foot  of  eartli 
18  removed,  and  the  whole  structure  laid  bare 
loot  by  foot.  This*  mo<1e  of  work  has  led  t/>  the 
d  i  SCO  V  ery  of  si  ngu  I  a  r  a  n  d  re  mark  a  b  1  e  s  t  n  i  et  u  res , 
not  only  in  the  motmii  and  at  the  natural  level 
of  the  surrounding  land,  but  for  six  feet  be- 
neaUi  this*  to  the  underlving  gravel-deposit. 
These  operations  have  brought  so  many  novel 
facts  to  light,  Uiat  we  have  now  the  right  to 
cla^ft  all  former  mound-explorations  in  the  Ohio 
valk'V  as  so  snp<*rfirial  as  to  be  scientifically 
wurtJiless,  until  ftirther  thorough  work  on  groups 
not  yet  destroyed  shall  give  the  means  of  com- 
parison, and  place  the  partial  result*  thai  wt-re 
formerly  obtaine<l  in  their  proper  relations. 


tions*  etc.,  were  races  distinct  fW>m  the  North- 
American  Indians  ;  and  there  have  been  many 
variations  from  these  theories. 


The  recent  explorations  have  shown  eonelu- 

ely  that  the  mounds  and  earthworks  in  vari* 
ous  parts  of  the  country  were  made  at  greatly 
different  j^riocls  of  time,  and  presumalOy  by 
different  i>eopleSt  even  should  it  be  ascer- 
tained that  they  all  belonged  to  the  great  Mon- 
goloid Slock,  of  which  our  Indiaiis  probably 
represent  more  than  one  subdivision.  This, 
however,  is  not  yet  proved  ;  and  the  conclusions 
that  have  been  drawn  fVom  time  to  time,  that 
there  has  only  been  one  jieople  on  this  conti- 
nent who  mafle  the  earthworks  of  various  kinds, 
are  too  hasty  deductions  from  tlie  presciit  im- 
perfect knowledge  of  our  archeology.      That 

le  Indian  tribes  mmle  mounds  and  earth- 
^rorks  and  fortifications  is  not  to  be  questioned, 
and  that  others  did  not  is  probably  equally  true ; 
but  this  doed  not  give  us  the  right  lo  throw  over- 
lioard  other  facts  tending  to  show  that  [>eoples 
of  various  stages  of  development,  and,  so  far 
as  craniological  and  arti^itic  conclnsions  cau  be 
at  prettent  drawn,  of  distinct  ethnical  stocks, 
were  also  former  inhabitants  of  this  continent. 
One  man  will  class  all  the  past  and  present 
native  inhabitants  of  all  America,  both  nortii 
and  south,  as  Indians;  the  next,  with  equal 

T  will  state  that  the  ancient  Mexicans, 

-  of  the  stone  structures  tn  Yucatan, 
the  okl  l*enivian  and  other  South-American  na» 


The  fact  is,  we  do  not  know  who  the  Indians 
are,  or  who  were  the  old  Imilders  of  Palenque, 
of  rxmal,  of  Tiahuatiuco,  and  numerous 
other  old  cities  from  Mexico  to  the  eastern  side 
of  the  Andes  in  South  America.  Until  we 
awake  to  the  fact  that  America  has  an  inter- 
esting past,  and  can  arouse  ourselves  to  the 
effort  of  making  out  the  ancestors  and  descend- 
ants of  all  titese  i>coplcs,  who  have  left  us  such 
marked  differences  in  their  architecture,  their 
works  of  art,  their  customs  and  their  languages, 
we  act  the  part  of  amateurs,  when  from  a  little 
knowledge  of  a  few  of  these  different  conditions, 
and  from  snperOcial  or  very  general  resem- 
blances, we  draw  hasty  conclusions.  Only  the 
most  thorough  explorations,  conducte<i  by  men 
who  have  broad  views  and  careful  methods  of 
work,  —  men  who  are  alK»ve  being  led  by  tl»eo- 
ries  to  be  maintained  ;  who  will  look  at  facts  in 
tlje  same  manner  as  a  geologist  or  a  biologist 
looks  at  his  facts,  letting  them  lead  him  where 
they  will,  —  will  solve  for  us  the  great  problems 
of  American  archeology.  The  days  of  collect- 
ors of  curiosities  and  hasty  writers  are  over. 
Archeology  is  a  science,  and  no  longer  in  the 
bands  of  the  mercenary  ilealer  and  the  equally 
avaricious  collector  of  curiosities.  Give  the 
proper  institutions  the  support  they  ask  for,  and 
the  near  future  will  bring  valuable  rea>ults. 


LETTERS   TO   THE  EDITOU 

*•,  Ci»rrfp0n^9%ti  at*  t*tiwUd  I0  h*  a*  Art*/  <i*  po^tiht*. 
Tht  wHUf^*  num*  U  in  tiUetiM9  rtqtttrtd  ai  prov/o/iff^od/aUA^ 

Gjrmtlon  of  «  vibrating  pendulum. 
If  »  lnjdy^movo  In  any  curve  hIkuiI  any  centre  of 
curvature,  the  Inertia  of  the  body  i*  mauifestetl  a»  a 
fortro  Aciinc  in  the  plane  of  the  curvt?.  am!  In  a  dtrec- 

it  «* 

di-_  :_.■..   l_.-:_   ::_;    _  .,      .      ,,  ^    ■,        1     ■  ,,,9 

maiitfesUHl  will  be  repn^sent^  \if  «•  and  Is  cAtM 

P 
tli«  <x^nlrifuir*l  force  due  the  niotlon. 

If  the  boily  movp  In  a  mraiirhl  \'m»  »in  a  lJmUi»d 
portion  «>f  tl  '  '  "  ■  "      *  '        i  '- 

tatiag  oti  I  I, 

without  »cu  ...      ..,,„.,,.,,     ,.  ,*  — .,     .  ,    -*ie; 
anii  because  any  tauj^ni  plane  rotaten  al>out  au  axis 
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normal  to  that  plane,  with  a  constant  angular  Telocity 
unin/.,  where  u  Is  the  angular  velocity  of  the  earth 
abfiut  its  polar  axis,  and  A  is  the  latitude  of  the  nor- 
mal aziH,  the  path  of  the  body,  in  space,  will  evi- 
dently l)e  a  spiral  curve;  and  from  the  properties  of 
that  spiral,  the  centrifugal  force  at  its  origin,  which 
is  the  deflecting  force  resulting  from  the  earth's 
motion  on  its  axis,  is  readily  found  to  be  2iJt%\\\'k 
(see  Science,  ill.  No.  67). 

The  same  result  tliat  is  here  found  from  the  prop- 
erties of  the  spiral  which  the  body  describes  in  space 
was  found  by  Itlr.  Ferrelfrom  the  equations  of  motion 
on  a  spherical  surface  (see  eq.  53,  Professional  papers 
of  the  signal-ffcrvice.  No.  viii.,  1882,  p.  30);  but,  by 
assuming  that  the  motion  of  the  body  in  space  is  in 
the  circumference  of  a  circle,  he  finds  for  the  time, 
r,  of  a  revolution  in  that  circumference, — 

*T  =  sectf  X  iday;' 
and  lie  («ayff,  '*  The  gradual  gyration  of  a  vibrating 
pendulum   is  caused  by  this  same  deflecting  force, 
and  hence  tlie  time  of' gyration  is  the  same  as  that 
of  T  in  the  preceding  equation." 

I)ut  it  iH  well  known  that  the  time  of  gyration  of 
a  vibrating  pendulum  is  8ec0  x  1  day. 

This  discrepancy  may  be  explained  as  follows:  — 

Let  P  represent  the  position  of  the  normal  axis  or 
centre  of  the  tangent  plane  ABCDy  which  therefore 


suppose  I  he  body  to  describe  the  circomfereDce  d 
the  cirrle  9  by  moving  along  the  radius  vector  PA\ 
while  the  radius  vector  rotates  about  P,  the  circum- 
ference of  t  will  obYiously  be  described  while  tlie 


radius  vector  makes  a  half-revolution  about  P  ;  that 
is,  in  the  time  r  =  sectf  x  i  day.  The  time  r"  of 
gyration  of  a  vibrating  pendulum,  however,  does  not 
correspond  with  the  time  r  in  which  the  circle  s  would 


n)tatos  about  P  with  tho  velocity  u»  sin  A,  or  <j  cos  C, 
if  wo  adopt  Mr.  Forrel's  notation;  and  Ivoauso  the 
radius  of  ourvaturo  at  /*  is  tho  same  for  the  spiral 
/*-4  -I  a«*  ft>r  I  lie  circle  .«.  the  oeutrifusral  for^v  at  P 
will  be  the  same,  whether  the  body  move  in  the  spiral, 
or  in  the  oirouniference  of  the  circle  s:  but  if  we 


l>e  descril>etl,  but  is   the   time   in  which   the   spiral 
PA' A  is  descril>ed,  and  hence  — 

r'  =  sec  t*  X  1  day, 
as  has  been  abundantly  proved  bv  experiment. 

J.  E,  BjBn^ 

IK*»  Moin<^,  lo..  May  29. 
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THE  (/.  S,  CENSUS  OFFICE, 

There  is  a  popular  disposition  to  belittle  the 
importance  of  the  census,  and  to  underestimate 
the  value  of  what  has  been  accomplished  under 
the  direction  of  Gen.  Walker,  which  will  pass 
away  when  the  magnitude  of  the  difficulties 
to  be  overcome,  and  the  skill  displa^'ed  in 
handling  such  a  mass  of  figures,  are  better 
understood  b}'  the  public.  Six  volumes  have 
already  been  issued,  which  have  excited  the 
admiration  and  enthusiastic  approval  of  statis- 
ticians on  both  sides  of  the  Atlantic.  It  is 
said  that  the  whole  number  of  volumes  will  be 
nearly  twenty,  of  which  some  are  now  in  type, 
others  read}-  for  the  compositor,  and  of  a  part 
the  manuscript  copy  is  not  yet  fulh*  prepared. 
The  entire  series  will  constitute  an  encyclo- 
paedia of  information,  not  onh'  as  to  the  popu- 
lation of  the  United  States  and  its  com}x>sition 
and  growth,  but  as  to  the  financial  and  other 
resources  of  the  country-,  and  the  burdens  to  be 
borne  by  the  American  people,  and  will  be  of 
the  greatest  historical  value.  As  an  advertise- 
ment of  the  national  wealth,  and  of  the  rapidit}' 
with  which  this  countr}*  is  assuming  a  foremost 
position  among  the  nations  of  the  earth,  the 
tenth  census  is  worth  many  times  its  cost ;  and 
we  are  not  claiming  too  much  for  it  when  we 
venture  the  assertion  that  no  statistical  work 
of  equal  extent  and  merit  has  ever  been  exe- 
cuted by  an}'  nation. 

Tlie  unpopulant}'  of  tlie  census  appears  to 
be  due,  parti}'  to  its  having  exceeded  in  cost 
the  original  estimate,  and  partly  to  the  delay 
in  the  publication  of  the  results.  But  it  is  not 
surprising  that  Congress  was  unable  to  foresee 
the  actual  amount  of  expense  involved  in  so 
elaborate  and  exhaustive  an  inquiry  ;  and  the 
delay  in  publication  is  owing  to  insuttieient 
ai)[)ro[)riations  from  time  to  time,  and  the  too 
rapid  reduction  of  the  force  engaged,  which  has 
unduly  prolonged  the  examination  and  tabula- 
tion of  the  returns.  It  is  probable,  also,  that 
the  failure  to  ask  and  obtain  sufllcient  appro- 
priations has  curtailed  the  proportions  of  the 
work,  and  led  to  the  omission  of  information 
which  was  in  fact  gathered,  and  might  have 
been  given  to  the  world. 

Really  it  is  more  than  doubtful  whether  the 
methods  ado[)ted  for  taking  the  census  do  not 
need  to  be  thoroughly  revised,  and  new  metluxls 
adopted.  It  must  l)o  a  serious  loss  to  the 
government  to  do  as  it  does,  — to  disband  the 
force  trained  for  this  special  undertaking,  and 
scatter  it,  once  in  ten  years,  and  then  re- 
organize it  with  unskilled  and  inexperienced 
clerks,   who  require  to  be  educated  at  great 


expense  before  they  understand  what  it  is  thai 
they  are  employed  to  do.     No  other  scientific 
undertaking  is  carried  on  in  this   wa}'.     We 
assume  that  the  purely  clerical  portion  of  the 
work  may  be  done  by  untrained  clerks,  if  th^ 
are  directed  by  skilled  and  competent  chiefs 
of  di\ision,  just  as  raw  i-ecruits    may  be  of 
service  in  war,  when  drilled  and   commanded 
by  veterans.     But  it  would  seem  that  the  office 
of  commissioner  or  superintendent  of  census 
ought  to  be  made  a  (permanent  one,  and  work 
enough  assigned  to  this  bureau   to  employ  a 
permanent  staff  of  assistants  capable  of  giving 
impulse  and  direction  to  the  largely  augmented 
number  of  clerks  required  when  the  decennial 
enumeration  of  the  population  is  made.     There 
are  many  varieties  of  social  statistics  which 
it  would  be  desirable  to  collect   and    publish 
annually ;  and  it  is  not  essential  that  all  the 
sjKicial  and  occasional  investigations  which  are 
of  national  importance  should  be  made  at  the 
same  moment  of  time.     Why  might  not  the 
population  be  enumerated  in  one  year,  an<l 
the  agricultural  statistics  obtained  in  another, 
and  so  on  ?    Then,  too,  it  is  difficult  to  conceive 
how  a  census  can  properly  be  made  without 
reference  to  documents,  state  and  municipal, 
which  should  be  permanentl}'  preserved  in  a 
special  librar}'  under  the  control  of  the  office, 
with  a  librarian  charged  with  the  dut}'  of  keep- 
ing it  up,  and  thoroughly  acquainted  with  its 
contents   and  arrangement;  which    implies   a 
permanent  census   bureau.  ^    Lists    of    corre- 
spondents are  also  requisite,  which  should  be 
constantl}'  revised  and  corrected.     The  addi- 
tional expense   of  a   permanent  force,   which 
need  not  be  large,  would  be  far  less   than   the 
waste  of  money   occasioned  by   the  w^ant   of 
thorough  preparation  for  taking  the  census   on 
the  present  \)\siu,  and  the  mistakes   and   mis- 
directed energy  of  a  clerical  force  destitute  of 
scientific  knowledge  or  skill,  unacquainted  with 
each  other,  and  unorganized  for  effective  work. 
There  must  also  be  improved  modes  of  col- 
lecting  and   digesting  information  which  are 
practicable.      The  process  of  tallying  results 
b}'  hand,  so   painful   and   slow,  which    is   at 
present  in  vogue,  must  give  wa}'  to  some  other 
process,  involving  less  mental  and  manual  labor, 
and  increased  accuracy.     Too  many  clerks  and 
too  much  time  are  required  to  meet  the  wants 
of  an  active  and  impatient  people  like  ours. 
We  do  not  a[)preciate  information  which  is  not 
recent  and  fresh.     There  must  be  some  way 
devised  of  utilizing  steam  or  electricity  in  the 
tabulation  of  results.     If  this  can  be  accom- 
plished, then  instead  of  waiting  several  years 
for  the  published  census,  as  we  now  have  to  do- 
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[we  iDJght  hope  to  have  il  on  the  shelves  of  our 
[libraries  in  six  months,  or  ayoar  at  most,  after 
it  is  takeiK 

These  remarks  are  made  purely  in  the  interest 
I  of  st;ieiR'e.  Sdeiitilic  investigatiou  deals,  Hrst, 
nvith  the  eleraentary  stihsLaueeaof  wiiieh  masses 
ftre  cotnposed,  then  with  the  forces  which  are 
I  &t  work  r<j  com  I  line  them  into  c«^miK)stte  forms, 
I  and  Hnally  with  the  rchitions  and  principles 
whieh  eharaeterize  and  control  organisms. 
Human  society  is  an  organism,  for  the  right 
apprehension  of  which  it  is  as  essential  to  ac- 
cumulate facts,  and  by  means  of  comparison 
and  analysis  to  deduce  ti;e  laws  whieh  govern 
social  phenomena,  as  it  is  to  follow  tlie  same 
melljod  of  study  in  any  other  branch  of  science. 
The  politicjil  and  commercial  hearings  of  the 
Census  we  do  not  discuss ;  but  it  is  evident 
that  the  census  of  the  population  and  material 
resources  of  thin  country  has  for  us  a  S|x^cial 
signitlcance*  in  view  of  our  representative  form 
of  government  and  of  the  unprecedented  growth 
of  the  American  people.  To  these  considera- 
tions may  be  added  another ;  namely,  that  no 
other  nation  has  such  a  heterogeneous  j>opula- 
tion,  and  iheivfort!  such  nee<l  of  self-introspee- 
tic;n,  in  order  to  comprehend  its  true  capacity, 
limilattons.  and  destiny.  The  political  and 
Hnaucial  needs  of  the  country  minister  to 
science,  and  promote  scientific  research  in  this 
particular  direction.  All  that  dcientific  men 
insist  upon  if*,  that  the  investigation  sliall  be  in 
com[)etent  hands*  and  comhjcted  according  to 
the  principles  and  methods  which  have  done 
80  much  for  science  in  general,  A  census 
bur«».'iu,  wisely  constituteiL  might,  with  respect 
to  S4Knal  science,  occupy  a  rclaUon.  and  perform 
tt  ivork,  similar  to  that  of  the  Smithsonian 
tQiilitution  in  Uie  domain  of  the  natural  and 
physical  sciencoo. 
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HEAD  WATERS  OF  THE  ATXA  OB  COP- 
PEH   HIVER.^ 

Vekv  little  has  been  known  of  this  river, 
which  enters  the  Pacific  in  about  latitu<le  GO^ 
north,  longitude  145"  west.  Several  tn-ospect- 
oi-s  were  left  there  lomake  explorations  last 
year,  and  will  be  called  for  this  summer.  The 
Ah^tenaor  Atuah  Tinneh  Indiana  reside  on  it>^ 
hartks,  und  from  ttit  l>ed  have  been  taken  nu- 
merous pieces  of  native  copper  resembling  that 
of  Uie  Lake  Superior  region.  The  Wrangell 
Volcano  is  situated  near  it,  about  a  hundred 
miles  D*om  its  mouth. 

In  crossing  the  (liilkat  |>ortage  from  the  head 

U.  A  ouAal  And  gvcf^WC  aUtr^. 


of  Lynn  Canal  to  the  head  waters  of  the  Lewis 
branch  of  the  Yukon,  the  head  waters  of  another 
stream,  called  the  Altsek  River,  ai*e  crossed. 
The  natives  allege  that  this  stream  falls  into  the 
sea ;  and  on  Tehienkoff's  charts  the  mouth  of 
the  Altsek  River  is  placed  on  the  ocean-coast 
just  north-west  from  ISIount  Fair  weather,  in  the 
bed  of  the  Grand  Plateau  Glacier.  The  observa- 
tions of  the  II,  S,  coast-surve}'  party,  under  my 
charge,  in  1874  showed  that  no  river  from  the 
interior  could  enter  the  Pacific  between  Ca(>e 
Spencer  and  Vakutal  Bay  ;  all  the  depressions 
of  the  St,  Elias  Alps  being  lUled  with  glacit»r8. 
In  recent  charts  the  Altsek  has  therefore  been 
connected  by  a  dotted  line  with  the  White 
River,  one  of  the  branches  of  the  Yukon.  1 
have  for  some  time  suspected  that  the  Altsek 
was  the  head  of  the  Copper  or  Atna  River,  but 
until  lately  have  had  no  evidence  HUfflcicntly 
weighty  to  make  it  desirable  to  alter  the  charts. 
A  recent  letter  from  Dr.  Arthur  Krause  states 
that  his  Indian  guides  told  him  that  they  liad 
descended  the  Altsek  to  salt  water,  where  there 
was  a  small  village  of  Tlirikit  Indians*  This 
makes  it  certain  tliat  the  Altsek  and  Atna  rivers 
are  continuous  ;  for  the  Chilkhaat  village  at  the 
mouth  of  the  Atna  is  the  only  one  answering 
to  the  situation,  and  the  westernmost  of  all 
the  Tlinkit  villages,  being  separated  from  most 
of  the  others  by  a  wide  atretch  of  unoccupied 
coast. 

This  detennination  is  of  much  im|>ortance. 
It  dctenninea  tlie  Atmi  River  to  be  over  four 
hundred  miles  in  lengtli^  and  the  longest  river 
falling  into  the  PacilU;  between  the  Fraser  in 
British  Columbia  and  the  Abaskan  peninsula. 
The  op|)ortuntty  for  a  most  int-cresting  explo- 
ration is  here  evident.  The  explorer  need  only 
take  a  couple  of  gnrnl  canoes  or  portal)le  boats 
ap  tiic  Chilkat  River,  and  across  t lie  portage  to 
.  tlie  Altsek,  and  float  down  the  latter.  Within 
a  couple  of  days  of  the  mouth  of  the  Atna  is  the 
tra*ling-|X>st  of  Fort  Constantine  at  Port  Etches. 
commonly  known  as  Nuchek,  where  supplies 
could  be  had  and  arrangements  made  for  the 
tr&fling  company's  vessel  to  convey  the  party 
to  St.  Paul,  Kadiak  Island*  whonee  trans|K>r- 
tation  to  San  Francisc»o  could  be  had  wiihota 
ditHcuity,  at  some  lime  during  the  autumn. 

Wii.  H.   Dall. 


THE   ETOWAH  MOUNDS. 

In  Science  of  April  11  is  an  article  by  Mr, 
W,  IL  Holmes,  on  certain  engraved  shells  an<l 
figured  plates  of  cop|ier  found  in  southern 
mounds.  As  some  of  the  most  interesting  of 
these  articles  were  obtained  from  one  of  the 
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.;  were  both  »o  rotten  that  I  could  only  Becuro 

I  tit  fragments.    At  the  left  of  the  feet  were  two 

%w\9^  —  one  a  wftter-bottle,  and  the  other  a  very 

I  va9<^.    On  the  right  of  tT     '    ^  >nie  mus- 

(id  8oa  shells;  and  irmn  the  feet 

onch*sliells,  Pyrulaper\L.     ,  , ,  ulled  with 

shell  beads.  Around  earh  ituklo  was  a  strand 
Imllar  I>«^ad8,  The  bones  and  most  of  the  shells 
\  no  far  decomposed  that  they  could  not  l)e  saved. 
pmve  /).  — A  stone  sepulchre  four  tvct  and  a  uuar- 
Dng,  two  feet  wide^  and  a  foot  and  a  half  dt'ep, 
ring  from  a  only  in  ^lz«  and  the  fact  that  the 
i  was  covert^d  with  stone*  »lab».  The  skeleton 
Rxf>ended  on  the  back,  hoxwJ  east.  On  the  fore* 
t  was  a  thin  plate  of  fr»pjx*r,  tho  only  article  found. 
ive  c.  —  A  stc  '  lire  three  feet  and  a  half 

,  n.  tool  and  a  itnd  a  foot  and  a  half 

tli^  '    '* '  '  '>f  burnt 

.     .\  i-r.   and 

OS  tH,nr»   })]td 

ibly  been  iut«;rred  without  reg»n1 
tier,  and  ilisconuected;  rhe  liead 
found  in  the  north-east  corner 
Tface  to  the  wall,  and  the  remain- 
J^ portion  of  the  skeleton  in  a  Tiroirnls» 
[cuous  heap.  Yet  there  is  no  Indication 
I  of  disturbance  after  burial^  a^  the  coMn 
I  wan  intact.  Between  some  of  the  Imne* 
[i  fuund  a  thin  plate  of  copper  liiat  had 
i  formed  by  unitini;  and  i  '  ► 

iier  >iinallt'r   sections,     fc- 
nes  found  In  tids  <jrave  wci,    —  .. 
Grave  d,  —  A  *n*ali  sepuichrc.  a  foot 
I  iind  a  half  square  by  a  foot  deep,  con- 
tained the  remains  of  an  infant,  aUo  a 
I  few  «rnall  shell  beads.     The  slabs  form* 
fofc  the  sides  and  bottom  of  ihiM  i^rave 
twjre  very  distinct  marks  of  fire. 
Grave  e. — Simply  a   hea4lHtf>ne  and 
I  footsloue,  with  the   skeleton  of  a   very 
Ismail   ctilld  between  them:    head  east. 
On  tlie  wrij)t5  were  some  very  small  shell 
headii.     The    earth    on  the   north   atnl 
south  tides  had  been  hanlened  in  order 
to  fonn  tha  walls. 

Grave/. — Stone   sepulchrn   kj«    frvi 
long^,  three  fe<*t  wide,  and  h  .\ 

thtnl  deep,  with  stone  in   i 
8bideton  with  the  hew  I  north,      there 
was  a  lot  of  copr>er  atniut  Uic  head, 

which,  tuifelh^ '*'      *      -'    '  *   ri,  was 

wrapped  in  a  ^  >  d  on  a  lar«e  conch- 

MuaU  (Tyrulii  ,  m  the  remains  of  a 

coarse  mat.    J^iM'll  U-HiJa  wcr^-  found  around  the  neck, 
each  wrist,  and  ankle.     On  the  right  was  a  timall  cuf), 
I  on  the  breaat  an  engraved  shell.     The  copi»er  hatl 
rrved  a  portion  of  the  hair,  which  I  saved ;  por- 
lions  of  the  skin  and  matting  wer-  ^i-.— ■  -i*-  .1 
Imme<li:%tely  under  b  wai  ano<  ;'  or 

coflin.  thn?e  feet  long,  a  foot  and  n  i^-ep, 

exiendlui;  north  and  south,  Th«  hei4«J  uf  tio  skele- 
ton wa§  t<»ward  the  north,  but  the  feet  were  doubted 
back  uud<»r  the  frame  In  urder  to  tsvl  It  in  the  allotted 
space.  The  tuily  thln-^i  Umnti  with  this  skeleton 
were  some  beads  arouii'T  ■' 

At  g  the  remains  of 
any  stones  .%bont  them. 
the  neck  and  wrist,  and  * 

Grave  h,  —  A  slone 
squan<  and  a  foot    ' 
and  top,  but  the  ^ 
hardened   by  fire. 


<Te  ft)und,  without 
'  beads  were  around 
label  ion  the  breast, 
a  fot>t  and  a  half 
-'  four  sides 
,  of  earth 
trace  of 


cremation;  as  all  aroand  the  slabs,  oatside  and  inside, 
was  a  solid  miiss  of  charcoal,  and  the  earth  was 
burned  to  the  depth  of  a  foot. 

Grave  u  —  A  stone  sepulchre  four  feet  and  a  half 
long,  a  foot  and  a  half  wide  and  deep,  bottom  eartli, 
contained  the  remains  of  a  skeleton  resting;  on  the 
baek,  head  north,  and  feet  doubled  back  so  as  to 
come  within  the  coffin.  On  the  breast  was  a  thin 
plate  of  copper,  five  inches  square,  with  a  hole  through 
the  centre.  Around  the  wrists  were  beads,  and  about 
the  neck  rather  more  than  a  quart  of  the  same. 

At  j  were  the  remains  of  a  small  child,  without 
stone  surroundings:  under  the  head  was  a  piece  of 
copper,  and  about  the  neck  and  wrists  shell  beads. 

These  graves  were  not  on  the  same  level ;  the  top 
of  some  being  but  two  feet  below  the  clay  bed  (No.  2), 
while  others  were  from  two  to  three  feet  lower. 


0 


0 
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I  bone«,  and  presented  Indications  oi  at  least  partial 


Flc».  4, 

All  the  articles  alktded  to  as  olitaincd  in  this 
itiountl  wer^  forwarded  at  once  to  the  Bureaa 
of  ethtK)logv%  tind  are  now  in  the  National  mu- 
seum, Bxauiiniiig  them  somewhat  careAiUy 
since  their  ri»oei)tioti,  I  find  there  are  really 
more  co[>|H?r  |)latcs  among  them  than  Mr. 
liogan  supposeel ;  tlu*  nuinhcr  ami  dceeription 
being  as  follows:  — 

1.  A  hiimiui  figure  with  wings,  represented 
in  fig,  5  of  Air.  HuUnes*8  paper,  and  teiieated 
in  our  flg»  3,  This  is  thlrttten  inches  long  and 
nine  inches  wide,  A  jwrtion  of  the  lower  part, 
ns  shown  by  the  figure,  is  wanting,  prolmhly 
some  three  or  four  inches.  There  is  a  break 
across  the  middle,  but  not  sufficient  lu  inter- 
fert^  with  tracing  out  the  design.  A  crown- 
piece  to  the  heat]  ornament  is  also  wanting. 
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2.  Also  a  human  figure,  shown  in  our  fig.  4. 
Length,  sixteen  inches ;  width,  seven  inches 
and  a  half. 


Fig.  3. 

3.  Figure  of  a  bird,  ver}'  similar  to  that  rep- 
resented in  fig.  6  of  Mr.  Holmes's  paper,  but 
considerabl}'  larger,  and  varying  slightl}'  in  de- 
tails. This  is  imperfect,  as  part  of  the  head, 
and  the  outer  margin  of  the  wings,  are  wanting. 
Length,  thirteen  inches  and  a  half;  width, 
seven  inches  and  a  half.  Tiiis  plate  shows 
indubitable  evidence  of  having  been  formed  of 
smaller  pieces  welded  together,  as  the  over- 
lapping portions  can  be  easily  traced.  It  has 
also  undergone  repairs  :  a  fracture  commencing 
on  the  left  margin,  and  running  irregularly  half- 
way across  the  body,  has  been  mended  by  pla- 
cing a  strip  of  copix?r  along  it  on  the  under 
side,  and  riveting  it  to  the  main  plate ;  a  small 
piece  has  also  been  riveted  to  the  head,  and  the 
head  to  the  body  ;  several  other  pieces  are  at- 
tached in  the  same  wa}'.  The  rivets  are  small, 
and  the  work  neath'  done. 

4.  An  ornament  or  badge  of  some  kind, 
shown  in  fig.  5.  The  two  ere  scent- shaped 
pieces  are  entirely  plain,  except  some  slightl}^ 
impressed  lines  on  the  portion  connecting  tliem 
with  the  central  stem.  This  central  stem, 
throughout  its  entire  length  and  to  the  width  of 
six-tenths  of  an  inch,  is  raised,  and  cross-strips 
placed  at  various  points  along  the  under  side. 
f(>r  the  purpose  of  inserting  a  strip  of  bone  ;  a 


part  of  which  yet  remains  in  it,  and  is  sa 
the  figure  at  the  break  immediately  belo^ 
lK)int  where  the  oblique  strips  meet.  The 
important  and  interesting  fact  presented  b; 
specimen  is  the  indubitable  evidence  it 
nishes  that  the  workman  who  formed  it  : 
use  of  metallic  tools,  as  the  cutting  in  this 
could  not  possibl}'  have  been  done  with 
thing  except  a  metallic  implement.  A  s 
glance  at  it  is  sufiScient  to  satisfy  any  one  c 
truth  of  this  assertion.  Length  of  the  i 
nine  inches ;  width  across  the  crescents,  i 
inches  and  a  half. 


Fio.  4. 


5.  Part  of  an  ornament  similar  to  No. 
These  plates,  especially  No.  4,  appear  toj 
enlarged  patterns  of  that  seen  behiiK  *'    ' 
of  fig.  3. 
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6.  An  ornament  or  badge,  shown  in  fig.  6, 
which  Mr.  Rogan,  when  he  found  it  under  the 
head  of  the  skeleton  in  grave  a,  was  inclined  to 


Pio.  6. 

(•onsider  a  crown.  It  is  imperfect,  a  narrow 
strip  across  the  middle  and  a  portion  of  the  tip 
being  missing.  As  shown  in  the  figure,  it 
measures  around  the  outer  border  nineteen 
inches  and  across  the  broad  end  three  inches 
and  a  half.  The  six  holes  at  the  larger  end,  in 
which  the  remains  of  strings  can  be  detected, 
indicate  that  it  was,  when  in  use,  attached  to 
some  portion  of  the  dress,  or  fastened  on  a  staff. 


Kio.  6. 


7.  A  fragment  from  the  larger  end  of  a 
piece  similar  to  the  preceding.  Attached  to 
this  is  a  piece  of  cloth. 

In  addition  to  the  foregoing,  there  are  a  num- 
ber of  small  fragments,  probably  broken  from 


these  plates ;  but  so  far  I  have  been  unable  to 
fit  them  to  their  proper  places. 

An  examination  of  what  Mr.  Rogan  calls  a 
skin  shows  beyond  question  that  it  is  animal 
matter.  The  matting  he  speaks  of  appears  to 
be  made  of  split  canes. 


Fio.  7. 

The  shell  represented  in  Mr.  Holmes's  fig.  3, 
reproduced  in  our  fig.  7,  is  the  one  obtained  in 
grave  g.  The  one  shown  in  Mr.  Holmes's  fig. 
4,  reproduced  in  our  fig.  8,  is  that  found  in 
grave  /. 

I  shall  not  attempt  at  present  to  speculate 
upon  these  singular  specimens  of  art,  further 
than  to  call  attention  to  one  or  two  facts  which 
appear  to  bear  upon  their  age  and  distribution. 

Firsts  We  notice  the  fact  alluded  to  by  Mr. 
Holmes,  which  is  apparent  to  every  one  who 
inspects  his  accurately  drawn  figures,  that,  ^'  in 
all  their  leading  features,  the  designs  them- 
selves are  suggestive  of  Mexican  or  Central- 
American  work."  Yet  a  close  inspection 
brings  to  light  one  or  two  features  which  are 
anomalies   in    Mexican   or  Central-American 


X^ 


Fio.  8. 


designs;  as,  for  example,  in  figs.  3  and  4, 
where  the  wings  are  represented  as  rising  from 
the  bax:k  of  the  shotUderSy — a  fact  alluded  to  by 
Mr.  Holmes.  Although  we  can  find  numerous 
figures  of  winged  individuals  in  Mexican  de- 
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signs  (Ihcy  are  unknown  in  Central-Aniericau), 
tliev  always  carry  with  them  tlie  idea  that  the 
individual  is  partly  or  oonipU'tely  clothed  in  the 


Fio.  9. 

skin  of  the  bird.  This  is  pjirtially  carried  out 
in  our  copper  plate,  as  we  see  by  the  bird-bill 
over  tlie  head  :  the  eye  being  that  of  the  bird, 
and  not  of  the  man.  Hut  when  we  come  to  the 
wings,  we  at  once  see  that  tlie  artist  had  in  mind 
the  (ingel  fgnre  with  wings  arising  from  the 
back  of  thelshoidders,  —  an  idea  wholly  foreign 
to  Mexican  art. 

I  Another  fact  worthy  of  note,  in  regard  to 
these  two  plates,  is  that  then*  is  a  combination 
of  Central-American  and  Mexican  designs  :  the 
graceful  limbs,  and  the  ornaments  of  the  arms. 


Kn;.  10. 

legs,  waist,  and  top  of  tin*  head,  are  Central 
American  ;  and  the  rest,  with  the  exception, 
possibly,  of  what  is  carried  in  the  right  hand, 
Mexican. 


That  these  plates  are  not  the  work  of  the  I&J 
ans  found  inhabiting  the  southern  sections.:! 
the  United  States,  or  of  their  direct  ancesto?) 
I  freely  concede.  That  the}-  were  not  matl 
l)y  an  aboriginal  artisan  of  Central  America  ?l 
Mexico  of  ante-Columbian  times,  I  think  J 
evident,  if  not  from  the  designs  themselvtil 
from  the  indisputable  evidence  that  the  wok  I 
was  done  with  hard  metallic  tools.  I 

Second.  Plates  like  those  of  this  collectio: 
have  only  been  found,  so  far  as  I  can  ascei' 
tain,  in  northern  Georgia    and   northern  anc  I 
southern  Illinois.     The  bird  figure  representei  1 
in  fig.  1»  was  obtained  by  Major  Powell,  the  | 


director  of  the  U.  S.  geological  survey,  from  a 
mound  near  Peoria,  III.  Another  was  obtained 
in  Jackson  county.  111.,  by  Mr.  Thing,  while 
engaged  by  the  Bureau  of  ethnology,  from 
an  ordinary  stone  grave.  From  another  simi- 
lar grave,  at  the  same  place,  he  also  obtaineti 
the  i)late  reprosiMiled  in  fig.  10.  Pragmonts 
of  aiiutlu'r  similar  plate  were  obtained  by  Mr. 
F^arle  from  a  stone  grave  in  a  mound  in  Alex- 
ander county.  III.  All  these  specimens  were 
received  by  the  Bureau  of  ethnology,  and  are 
now  in  the  National  museum. 

1  cannot  enter  at  present  into  a  discuBsion 
of  the  questions  raised  by  the  discover}'  r" 
these  engi-aved  shells  ;  nor  is  it  necessary  tl 


I  should  do  so.  as  Mr.  Holmes  has  diseusae*! 
Botuewhat  fully  tbese  designs  in  Uie  second 
annual  rejiort  uf  iLe  Bureau  of  etbnolc^y. 
But  1  may  add  thai  these  figured  copper  platen 
and  engnu'od  shells  present  a  problem  very 
ditlicMitt  to  soUv,  as  is  evident  from  tbe  follow- 
ing facts:  — 

l^.  A  oumWr  of  the  designs  bi^ar  loo  strong 
rwcmblance  to  tl)osc  of  Mexico  and  Coutral 
America  to  warrant  us  in  supponing  tbis  simi- 
larity to  he  accidental.  2°*  The  indieationsof 
European  workmanship  are  too  evident  to  be 
overlooketl.  li'^.  The  fact  that  some  uf  tlu*m 
were  found  in  connection  with  articles  of 
Euritpean  manufacture  is  uufjucstionnble.  4°. 
Ttie  evidence  thai  sotnc 
of  the  engraveil  shells 
cyin  be  traced  to  the  In- 
dians is  welUnigh  conclu* 
81  ve, 

Mr.  liogan  sank  a 
large  shaA,  seventeen 
feet  square,  to  the  bot- 
tom of  tbe  necond  mouod 
(marked  B  in  .Jones's 
plate,  and  also  in  (*oL 
W bittlese \' ' s  Ijgnre) .  No 
Ijurials  or  objects  of  In- 
terest were  found  in  it, 
except  the  n*mains  of 
four  |x>8ts,  extending  four 
feet  below  the  surface, 
placed  in  the  form  of  a 
parallelogram^  two  feet 
one  way.  and  six  feet  the 
other.  'I*he  strata  wei*e 
as  follows :  first,  a  Ijot- 
torn  layer  of  whiU?  sand 
two  feet  thick ;  next, 
between  nine  and  ten  feet 
of  dark  re<i  clay  ;  then 
two  feet  more  of  white 
sand;  and,  lastly ,  a  top 
layer  of  some  six  or  seven  feet  of  dark  sandy 
loam. 

Mr.  Kogan  found  in  one  of  the  small,  low 
mounds  east  of  the  large  one  (those  marked 
FFou  Jones's  plate),  the  fiagment  of  a  stone 
image.  This  fragment,  which  show*  most  of 
the  form  of  tin*  bust,  la  represented  in  our 
11.  It  is  made  of  a  coarse  white  marble  ; 
nd  the  purl  shown  in  the  figure  is  ten  inches 
and  threi^-cjuarters  long  ;  the  length  of  the  head, 
seven  inchc)«  and  a  fifth ;  and  width  of  the 
head,  five  inches  smd  three*qimrtor».  The  face 
is  entirely  wanting,  and  frtim  apt)earan<x%  I 
Judge*  was  broken  off  designed  I  v. 


A  HUMAN  SKfILL  FROM  THE  LOESS  OF 
PODBABA,  NEAR  PRAGUE,^ 

Ann  NO  collections  of  bones  from  the  diluvium  of 
the  vicinity  of  Prague,  human  skulls  are  often  found. 
From  the  color  ot  the  earth  afllit»riiig  to  them,  liow- 
ev«r,  it  U  evident  that  they  come  from  gnives  of  the 
atone  ami  bronzes  age,  which  hert'  frequt*nily  occur 
in  tlie  top  layer  of  the  loe^s  deposit,  and  are  tilled 
with  darii  loam,  I  also  one©  recejveil  a  normai  skull 
found  at  a  f;real  depth  in  a  Uuve-kllri  at  Tyrolka,  not 
far  from  Prague,  but  in  such  relations  that  the  over- 
lying strata  were  presumed  to  have  obtained  their 
lirest'nt  pofiiition  frt>m  a  slide  down  tbe  steep  sides  of 
tlie  valley. 

In  the  winter  nf  1S81  some  workmen  brought  rae 
numerous  bones  of  the  reindeer*  the  rhinocerr«,  and 
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the  mammoth,  from  the  clay  behind  the  brewery  at 
I'oilbAbi^  and,  on  the  Snth  of  Nc»vembr*r,  the  remains 
of  a  human  skuU*  After  carefully  putting  together 
tbe  newly  broken  parUi,  a  skull  wuh  appart'Ot,  tlie  re- 
markably depressed  shape  of  the  forehead  of  which 
must  BurpriM  «very  one.  As  this  came  from  the 
gjUne  Atrata  an  ttie  bones  of  ancient  mammals  ob- 
tsUn«d  from  thlt  j»lacc»  I  immediately  went  thei^  hi 
order  to  determine  more  definitely  the  hIMa*  of  things. 
The  Akull  was  found  by  a  workman  named  Illa^aly, 
in  undtsturhod  brick-clay  (loess)  two  metrei  thicks 
lying  under  one  meir»?  of  dense  loam,  and  at  tlic  same 
levej  at  which ^  about  a  week  previously^  1  hsd  ob- 
tained the  tusk  of  a  mammoth. 


1  AtMirttftt  of  a  McnniaoleatloD  to  tbi*  fSobttmlao  MwMy  ot 
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Th«  Akull  oofiAiiiU  of  the  frontal  bone,  the  whole 
left  pAiietAl,  a  fragment  of  the  right  mm  well  as  a  part 
of  tlie  left  teinfK^ral  hone,  with  the  petro^a.  The  oe- 
efpital  bone,  the  face,  and  the  bate  of  the  ikull,  are 
la^-'king;  but  freshly  broken  tarfacet  Indicate  that  the 
iikiiil  wan  cTimplete,  and  that  the  miuhig  fragments 
are  loftt.  On  thin  account,  meatnrementf  according 
to  the  accepted  rules  could  not  be  given. 

I  therefore  sought  for  lines  which  would  permit  a 
comparative  meanurement  with  a  mo<iem  skull.  I 
joined  the  point  of  the  upper  edge  of  the  orbit  with 
that  In  which  the  parietal  bones  are  connected  at  the 
end  of  their  median  suture,  and  from  it  drew  a  line 
perpendicular  to  the  lower  end  of  the  mastoid  process 
of  the  [>etrrHia  (see  fig.  1 ).  I  did  the  name,  also,  to  a 
normal  »kull,  and  ascertained  by  this  means  the  great 
difference  in  the  ikhaf>e  of  the  forehead,  and  the 
lowness  of  the  ftkull  arch.  A  meaAurement  made  in 
the  same  way,  of  the  slofie  of  the  forehead  in  a  nor- 
mal brachyreplialic  Iiohf;mian,  amounts  to  seventy- 
two  degrees,  while  the  skull  from  Podbaba  measures 
flfty-six  degrees.  In  a  nonnal  skull,  the  height  of 
the  crown  at>ove  this  hoH/xmtal  line  is  7.2  centime- 
tres; in  the  skull  from  l'(Mll>aba,  5.0  centimetres.  The 
position  of  the  outer  opening  of  the  ear  may  be  recon- 
stnicted  with  some  exactnef«s  by  means  of  the  chan- 
nel running  diagonally  across  the  tcm]>ora]  bone.  A 
further  remarkable  characteristic  of  the  skull  is  the 
very  strongly  developed  eyebrows,  which,  in   their 


the  bones  of  the  extremities  were  obeafned  with  ;£e 
skull,  bat  tlieir  inter-relation  woaki  be  dUt^-z..'  -^ 
prove. 


inner  half,  :iro  littlo  inferior  to  tlu»  Neandortlial  skull. 
A  cross-soot  ion  of  tho  stoiitost  portion  of  tho  parietal 
bono  shows  that  only  tho  niiddlo  third  is  i>orous. 
Tho  l)ono  has  noarly  tlio  sanio  a]>])earanco  as  tliose  of 
tho  diluvial  nmnnnuls  found  in  tho  samo  clay,  com- 
monly conshioroil  fossil.     A  few  small  fragments  of 


Fio.  S.  — Tn  SAXX,  raoxr  viaw. 

From  the  same  clay  a  slceleton  of  a  giri  of  the 
bronze  age  was  recently  brought  to  me,  one  hand  still 
holding  a  bracelet,  which  had  turned  the  distal  end 
of  the  arm  green.  A  few  days  later  I  obtained  two 
nearly  perfect  skeletons  of  full-grown  men  from  a 
neighboring  lime-kiln.  All  these  skeletons  came  from 
graves  situated  In  the  top  layer  of  the  loess  and  in 
the  loam.  All  are  typical  dolichocephalic  with  beaa- 
tifully  arched  foreheads.  The  bones  are  soft  and 
fragile,  and  are  at  once  distinguishable,  on  a  glance, 
from  the  skull  with  low  forehead  found  deep  in  the 
loess. 

After  repeated  visits  to  the  locality,  I  succeeded  in 
detennining  that  it  was  in  precisely  this  layer,  two 
metres  below  the  loam,  that  all  the  mammal  remains 
obtained  at  this  place  had  been  found ;  viz.,  a  tusk  of 
a  mammoth  seventy-five  centimetres  long,  two  skulls 
of  Rhinoceros  tychorhinus,  reindeer,  and  horse. 
Since  this  Is  the  same  level  from  which  the  human 
skull  came,  it  may  be  considered  as  established  be- 
yond doubt,  that  the  mammoth,  the  rhinoceros,  and 
man  lived  in  Bohemia  at  the  same  period. 

As  I  am  no  craniologist  by  profession,  and  am  espe- 
cially occupied  with  other  paleontological  material,  I 
think  I  act  agreeably  to  all  anthropologists  in  sending 
the  skull  for  further  examination  to  Professor  Schaaf- 
bauson.  This  liigh  authority,  to  whom  I  have 
already  sent  a  plaster  cast,  declares  it  very  interest- 
ing, and  will  be  prepared  shortly  to  report  on  it. 


PRIMITIVE   COMMUNITIES, 

DrKiN(i  the  year  1883  three  books  were  published 
which  were  of  so  great  importance  in  the  early  history 
of  institutions,  that  it  seems  worth  while  to  examine 
them  with  some  care  in  their  relation  to  one  another, 
in  onior  to  deterraint  the  precise  extent  and  value 
of  their  contribution  to  this  study.     These  books  are, 
Sir    Henry   Maine*s   *  Early   law  and   custom,*   Mr. 
Frederic  Seehohnrs  *  English  village  community,'  and  jj 
Mr.  D.   W.  Ross's  *  Early   history   of   land-holr^* 
among  the  Germans.'     Sir  Henry  Maine*8  1>~ 
ing  a  collection  of  essays  of  a  considerable 
discussion,  will  be  touched  upon  only  *" 
the  other  two,  those  of  Mr. Ross  and 
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being  in  the  siwn«  general  line  f»f  iiive«tigatk*n,  and 
arriving  nl  essentiaUy  the  same  results,  deservi?  care- 
ful ftliidy  by  tlieiu selves. 

The  principal  object  of  these  two  books,  so  far  as 
they  are  controversial  in  character.  Is  to  disprove  the 
acci-j>ie<l  thc^ory  of  village  eoninuiDities,  The  extst- 
eaco  of  village  cotnmunitit'S  as  a  feature  of  serfdom, 
Ihey  reddily  accept;  an<i  >fr.  Ro*s  even  recognizes 
certain  quasi  commuriities  of  freemen,  of  a  corapara* 
livety  Jato  dati^p  and  of  subordinate  importance:  but 
the  agrlculturul  community  of  free  peasants,  purely 
dernc»cratlc  In  its  structure,  as  a  regular  and  necesaary 
(>hase  in  the  history  of  Germanic  society,  they  either 
deity  a  U  ox  other,  or  accept  as  a  merely  transient  and 
unimportant  phenomenon. 

It  may  he  noted  here»  that  neither  of  th^^e  treatises 
Aims  to  cover  the  entire  ground  of  the  Inquiry.  Mr, 
Seebohnrs  Investigations  are,  for  the  most  part,  con- 
fined to  the  English  people*  —  an  Intruding  people, 
settled  by  conquest  upon  a  soil  to  which  they  weri? 
foreign.  Here  be  appears  to  have  completely  estab- 
tished  his  tliesis  by  a  series  of  inductions  of  renmrlc- 
able  fulness  and  cogency,  and  to  have  shown  that  the 
evidence  before  us  does  not  warrant  us  in  going  back 
of  the  fertile  community  which  we  know  to  have  ex- 
iiUMl  in  the  middle  ages.  Hut  when  he  passes  from 
England  to  the  original  home  of  the  English,  he  con- 
tents hintaclf  with  the  di»cuASlon  of  two  or  three 
points,  of  considerable  interest  and  importance.  It  Is 
true,  hut  which  do  not  go  to  the  bottom  of  the  mat- 
ter.  Mr.  Rons  pursues  his  Inquiries  by  a  prcci-^ely 
opposite  method.  Instead  of  working  hack  inductive- 
ly from  the  present  to  the  past,  he  begins  with  the  first 
settlement  of  the  GennauH  in  their  pennanent  homei, 
and  traces  their  landed  Institutions  step  by  step  down 
to  fully  historical  times.  J^ike  all  deductive  pr«>cesseA, 
his  reasoning  depends  for  its  furce  upon  our  acceptance 
of  the  proposition  with  wlilch  he  starts. 

This  proposition  is  (p.  \ ),  that  **  the  freemen  settled 
neither  in  villages  nor  in  towns,  but  apart  from  one 
another,  in  isolated  farmsieails/'  Of  the  evidence 
for  thh  proposition,  derived  from  chip.  xvi.  of  the 
Germania  of  Tacitus,  I  »^pokc  some  month*  ago  (see 
Science^  No.  4'i),  in  a  review  of  Mr.  Koss's  Imok.  My 
object  now  is  not  to  repeat  what  I  »aid  thon,  or  tu 
examine  the  pi-oposilion  itself,  but  lo  bring  it  into 
relation  with  other  connected  branches  of  inquiry. 
Mr.  Ross  ha^  given  us  an  invaluable  treatise  upon 
early  German  land-holding;  but  landed  institutions 
are  only  one  of  a  group  of  institutions,  and,  however 
fundamental  their  importance,  they  cannot  be  futly 
understood,  except  in  connection  with  the  social  or- 
ganization and  the  political  institutions  of  the  people 
In  question.  Moreover,  however  fundamental  the 
landed  institutions  are  at  thf^  stage  of  civilisation  In 
which  the  Germans  were  at  the  time  of  the  migra* 
tionsi  in  ilie  earlier  stages  of  society  they  are  of  only 
indary  importance,  and,  indeeil,  only  come  into 
lence  at  a  reliitively  late  cfioch  in  the  life  of  any 
munity. 

Primitive  comraunities  sund  tn  no  relatlou  to  tlie 
land  except  that  of  occupation.  Land  Is  to  them  a 
gift  of  nature,  just  like  air;  and  individual  own- 


ership, or  even  permanent  individual  occupation,  is  In- 
conceivable to  them.  For  primitive  communities,  the 
most  fundamental  comlderation  is  that  of  the  social 
organization,  — the  structure  of  society:  the  relation 
to  the  land  ikies  not  come  into  consideration  until  the 
people  has  passed  Ihrotigh  savage  life  and  U»e  lower 
stages  of  barbarism,  and  has  Mettled  flown  to  [>erma< 
neat  occupation  and  systematic  agriculture,  Tlien, 
upon  the  passage  from  the  personal  to  the  territorial 
basii  of  orgitnization,  the  lund  L>ecom«'8  the  subject  of 
the  fir?t  consequence.  It  U  readily  seen,  tbet«fore, 
that  Mr.  Koss,  starting  with  Individual  property  in 
land*  leaves  out  of  Might  — as  he  has  a  right  to  do^ — 
all  the  earlier  phases  of  landed  relations,  as  well  as 
the  entire  question  of  social  structure.  We  cannot^ 
however,  fully  understand  the  landed  Institutltms 
thetnselves,  or  fully  appreciate  the  bearing  of  Mr. 
Hoas^f  researches,  without  bringing  them  into  rela- 
tion with  these  cognate  brunciies  of  Inquiry. 

It  will  be  well  to  diverge  here  for  a  moment  to  Sir 
Henry  Maine*s  book,  which  raises  a  question  similar 
to  that  under  consideration.  In  chap,  vii.»  *  Theories 
of  primitive  society,'  he  pronounces  in  favor  of  the 
*  patriarchal  theory  of  society,*  —  that  Is,  '*  the  theory 
of  its  origin  in  separate  families,  held  together  by  the 
authority  and  protection  of  the  eldest  valid  male  as- 
cendant,^'—  agaiuftt  the  view  presented  by  Morgan 
and  McLennan,  of  Its  origin  In  the  horde.  Th  it  this 
was  the  history  of  society  as  we  are  In  condition  to 
trace  It,  especially  in  the  Indo-European  family  of 
nations,  there  \%  no  doubt;  hut  the  patriiirchal  family, 
like  Individual  owner^hiti  of  land,  reqithes  something 
biick  of  it  to  account  for  its  orlgiti.  It  is  not  primi- 
tive, but  must  itself  be  the  outcome  of  ages  of  gradual 
advancement. 

The  theory  of  the  patriarchal  family,  as  defined 
by  Sir  Henry  Maine,  lends  Itnelf  readily  to  Mr.  Koss's 
theory  of  landed  relations.  The  German  warrior, 
upon  the  settlement  of  his  tribe  In  a  new  region, 
may  be  f^npiKised  to  have  taken  a  tract  of  land,  and 
settled  upon  It  with  hts  ions  and  daughters,  his  slave» 
and  serfs.  Fri>m  thi*  beginning,  the  sketch  of  landed 
relations  presented  by  Mr.  Rosa  possesses  unity  and 
consistency*  To  accept  it  in  full,  however,  as  an 
exhaustive  theory  of  the  subject,  we  ntusst  not  only 
agree  to  the  interpretation  of  TacllUN,  by  which  he 
establtshes  his  prrmise,  but  must  ^Uo  bring  his  the- 
ory into  harmony  with  what  we  know  of  the  primi- 
tive social  organization  ff  the  Gemfiaus. 

It  is  generally  agreed  that  the  Germans,  in  the  time 
of  Caesar,  —  and  these  remarks  apply  al&o,  in  the 
main,  to  the  time  of  Tacitus,  a  hundred  and  fifty  years 
later,  —  were  in  what  is  ftomctliue*  catted  the  semi- 
nomadlc  stage,  but  what  we  may,  perhaps,  better  de- 
scribes as  the  end  of  a  scries  of  migrations.  There  Is 
good  evidence  that  the  intruding  Germans  had  dis* 
placed  Celts  In  some  parts  of  Germany  at  a  relatively 
recent  date;  and  the  great  Invasion  of  the  Teutones 
and  CImbri  at  just  the  time  of  Caesar's  birth,  was,  no 
doubt,  apart  of  this  general  migTHtion.  This  erratic 
movement  of  iIk^  CimbrI  and  Teutones  was  checked 
by  the  Romans  witli  coniidenNe  difSculty;  but  an 
sffeetlvi  barrier  woa  placed  eis^lnst  the  >low  west- 
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wjinl  ailv.-iiKM*  t»f  ili«»  (H'rmaii>  by  (';u'sar"s  d«'ft*al  of 
ArU)vi''tn'».  ilit»  lati-r  faiiipaigns  of  Driisiis  and  Tiln?- 
riii'*.  :in«I  finally  l»y  tin*  lim*n,  or  liiu'  of  f«»rtifieil 
poMs  ronsiniorcil  from  tlu'  lihiiu*  at-ross  to  t)io  Dan- 
uIh*  in  tlu*  stMVind  cu-nliiry.'  Tlif  Ccrnians,  at  tli« 
tlnir  i»f  Caesar.  cultivaliMl  tin*  ^ntuntl  to  a  t-crtain 
extent,  —  a  form  of  in«luNtry  not  hn'onsistont  with 
tin*  9l«»w  nii^rati<in,  occupy intf  pt-rhapH  sfvcral  rcntii- 
rics.  hy  \v)ii«*li  tlujy  parsed  from  tlirir  oritiinal  lioiiii! 
in  i-ontral  Kiir«»pc,  Once  this  niii;ratory  movement 
sto]»pe(I,  no  lonjjiT  finding  !«cope  for  cxpaii'^lon,  the 
<«<'mians  appear  to  liav«  settled  <|uletly  within  their 
now  e>tali}i«ht>d  boundaries,  and  to  have  passed  with 
threat  ra])iility  into  a  settled  cundition  *>(  society,  with 
permanent  occupation  uf  land,  and  a  re;;ular  system 
of  cuIlivatiuK  it. 

At  this  pidnl  thero  is  an  absolute  blank  in  our 
kn«»wbM|;;i.  for  a  period  of  neatly  three  hundred  y«'ai-s, 
after  wliich  tinu',  in  the  weakness  and  disruption  of 
the  Honian  empire,  the  (vermans  burst  over  the  bar- 
riers which  had  held  them  siati«»nary,  and  In-pm  a 
new  s«Tie.s  of  mi^ration^,  of  a  very  different  tyj>e. 
These  years,  as  1  have  said,  are  a  ct»niplet«'  blank, 
except  -o  far  as  we  are  enabletl  to  infer  what  hap- 
pened during  the  interval,  from  what  appears  at  its 
dose.  In  the  lime  of  Caesar.  an«l  prolmbly  in  tliat 
«if  Tacitus,  when  the  Umfs  was  in  proct'ss  of  con- 
struction, the  (Germans  appear  to  base  been  still  in 
the  sta.i;e  of  temporary  occupation  of  land  by  jiroups 
of  kinsi'ien.  What  was  the  natur.-  and  orphan i /.at ion 
uf  these  family  uroups  it  is  impossible  to  tell;  tmly  we 
have  every  p-ason  to  i-onclude  that  they  wen*  of  far 
less  importance  in  their  system  than  in  that  of  either 
(Greeks,  Konjans.  Slavs,  or  Celts.  Like  the  itomans, 
the  <iermans  advanced  to  the  territorial  or  political 
stai^e  at  a  relatively  vrry  i-arly  perimi:  but  while  the 
Kom.iiis  fontinuejl,  i»ven  umb-r  tlu'ir  bii;!ily  d«*vel- 
<iped  jniliii«-al  Nv-fi'in,  t"  leialn  tln-ir  i^i-ntile  oriran- 
izaiii»n  iiiiimpairi-il.  —  alt1ii>ui;h  only  as  a  branch  of 
priv.iti*  law, —  tin-  «-orri'Sp(»iiilini:  iii»«titutioiis  amou;: 
till'  lltMinans  were  ra|d«liy  ouiL:ro\vn,  ami  have  b-ft 
ViTV  •'liulit  traces  in  their  later  in-f itutions.  The 
larger  Mibtli visions,  which  may  vt'ry  likely  liave  been 
'j'litts  ill  their  oriiiin,  appear,  in  the  tinu*  of  Cai*sar 
aiiil  Tacit w*.  to  have  lie<'«»me  purely  territorial  «lis- 
triet^i,  in  which,  si»  far  a<  our  inl'itrmaiion  extends, 
there  is  aljsolutely  no  feature  of  the  I'amily  prin- 
<'i|'le.  TJH'y  are  admiiii'<terc«l.  not  by  an  liereilifary 
«ir  •|ua-i-liere«li!ary  chief  representing'  the  original 
patriari'li,  as  anmni:  tlu»  .^lavs  and  C«'ll^,  but  by 
eliM'ted  m  iiri-'t rates  (/»r/wr/;ir  .s),  in  wliicli  no  irai-i*  of 
the  jiatriaii'hal  i-riiiin  is  «liscernibl«' ;  anil  -n  '^ironi^ly 
dexeloped  aie  the  politieal  habits  i>f  the  people,  that 
the^e  mau'istrates  are  electi'd  by  the  entire  nation  in 
their  jiublie  assembly,  and  a^'sii;!!!'!!  to  the  several 
»listrict>.-  Within  th'-s*'  districts  tin-  family  .uroui»s 
still  eoiitinue.  anil  reeeive  annual  assignments  of 
land   at   the  «liscrction   of  the   ma.i;isi rates.     This  is 
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in  llie  time  of  Caesar.  In  the  time  of  Tacitus.  ?'.>:: 
these  lesser  family  groups  appear  to  have  lost  niuti 
of  their  original  character;  fur  he  does  notmenlir 
it  as  a  feature  of  their  constitution.  When  we  reacJ 
the  settlement  of  the  Angles  aiirl  Saxons  in  EnglaLti. 
we  fnid  that  the  macuth,  or  legal  kin.  was  notapr- 
cisely  detined  group,  like  the  Koinan  affnatin,  but  wis 
irreiiular  and  fluctuating  in  tlie  highest  degree.^  Th* 
same  fact,  the  inferior  importance  of  the  kin  as  cim- 
pared  with  all  the  other  European  branches  of  iht 
Aryan  race,  is  &hown  distinctly  in  the  popular  liter- 
ature. In  the  story  of  Ihinit  Njal,  for  exampli*.  tbt 
l)atriarch  lives  surrounded  by  his  sons  and  daughters: 
but  so  far  is  he  fr«>m  possessing  the  1  Ionian  pntria 
pote»tnM,  that  he  ha.s  no  power  even  to  withh«»ld  bis 
sons  from  the  iH»ri>et ration  of  a  gross  crime. 

When  the  Germans  come  under  our  observaiioi. 
again,  at  the  time  of  the  migrations  in  the  fourth  and 
fifth  centuries,  we  find,  in  place  of  the  system  of 
shifting  occupation  of  land,  a  fully  develojxjd  systetL 
of  individual  ownership.  This  Mr.  Ross  appears  to 
have  completely  proveti.  That  the  ownership  was 
not  yet  complete,  for  the  purposes  of  alienation  aiiil 
devise,  does  not  affect  the  main  question.  It  was 
precisely  so  among  the  ancient  Romans,  who  possessed 
the  most  vigorous  and  logical  conception  <»f  individual 
properly  [ttominlum)  in  land  whicli  any  people  has 
ever  had;  nevertheless,  the  paterfamilias  hi?ld  Ibis 
projierty  in  trust,  as  it  were,  for  his  heirs,  without 
l)Ower  either  of  alienation  or  devise.  Here  comes  in 
the  importance  of  the  distinction  niaile  by  Mr.  ilos* 
betw«*en  common  anil  undivided  [>ro[KTty.  The  iaml 
iHflonged  to  the  frc»eman  and  his  heirs,  not  to  the 
c«»mmunity,  and,  when  divided,  was  divided  pfr 
stirpiti:  it  was  therefore  not  common,  hut  undivided. 

Tli**  question  now  arises,  What  connection  was 
there  bitween  the  system  of  .sliifling  «»rcujmtirin  de- 
scribed by  Caesar  and  Tacitus,  ami  that  of  individual 
ownership  which  existed  at  the  time  of  the  migra- 
tion>'.'  'Co  answer  this  (piestion,  we  h.ivi*  absolutely 
no  poviiiM'  data,  l>ut  may  arrive  at  certain  infenMico* 
by  folUiwing  (b'ductively  the  lendenciivs  at  work  in 
the  earlier  ])erio<l,  or  by  <letecting  in  the  later  j»erii»d 
survi\als(»f  iM-rishetl  institutions. 

It  may  be  sai«l  that  the  natural  course  of  events 
w«»uld  be  something  like  this.  The  family  groui'. 
which  in  the  time  of  Caesar  received  an  assignment 
of  land  for  a  year  at  a  time,  appears  in  the  time  of 
Tacitus  to  have  hebl  it  for  a  series  of  year>:  its  family 
character  beini:.  perhap>.  at  the  same  time  nioilified. 
This  is  what  we  should  naturally  expect,  and  it  is 
the  most  prt>babl(>  explanation  of  the  much-disputed 
passau'i'  in  the  twi'uty-sixth  chapter  of  the  (lermania. 
This  shifting  occupation,  the  natural  accompani- 
ment of  semi-nomadic  or  migratory  life,  would  i.'ease 
by  the  force  of  circumstances  when  this  ft>rm  of  life 
came  to  an  end.  The  (ierman  nations  being  confined 
witliin  delinite  territories,  divided  into  ptTUuiiient 
districts,  the  lesser  groups  wouhl  likewise  become 
lix<?d.  'I'be  habits  of  settled  agriculture,  the  at- 
tachment to  lands  and  residences  once  occupied, 
would   very  soon  trauHfnrm  the  shifting  occupation 

I  Si  ••  Trufi  ixxir  VmiimV  irinuy  upon  .\Dt{tu-Sazon  familj  law. 


Hlo  ji  pmnancut  occupiilian;  and   wiili  |»6rniatieut 

ccupaiit'^ii  cotiioti  Iti  3ftt  otict?  the  idea  of  ownership. 
Owrieriihip  of  land  i*  tlie  outcome  of  a  sottlement 
itt  penuanetit  homes,  and  tlio  adoption  of  a  regular 
■jrstcm  of  ttgriculturo,  Thi*  ownership  would  h«?  of 
the  group,  ihe  unicer»i  of  Tacitus^  and  must  he 
commrm  ownership  in  the  sirlctcst  sense  of  the  woni : 
for  the  shifting  occupation  of  individuals  or  house- 
holdft  {quun  mtiz  iiitfr  ne  Hccumlum  dit/mUiouffm  par- 
tiuntur)  would  coittlnuo  for  ii  while  after  thai  of  the 
hirger  jrrc»uptf  (af/rf  ab  unirf-rais  in  mc€i»  occupantur) 
tmd  ceased;  wnd  In  Uiis  Inierval  there  would  he  real 
owncr3»hip«  hecauae  permanency  of  occupatlrMi,  on  the 
part  of  these  larg»'r  groups  (tinitferai),  origumlJy  them- 
«eUe*  family  j^roups  In  nature,  and  probahly  still  ao 
in  iheir  prevailing  character.  At  last  the  same  causes 
which  Imd  railed  into  exlttencti  the  coTnoion  owner- 
jihip  of  the  larger  gnuip  would  create,  in  turn,  the 
Individual  ownership  of  the  househohi.  Tliis  would 
probably  be  a  very  rapid  proces*.  8ueh  as  It  is  here 
deieribcd,  as  a  pruhabte  rc^^ult  of  known  ctiuftet,  it  is 
precisely  what  Air,  Sei«bohTn  »pj»ear8  to  have  iu  mind 
(p,  'Ml^  when  he  iay«,  "It  is  certainly  possible  that 
during  a  «hort  perio«l .  ,  ,  tribal  housrlioldsi  may  have 
expanded  into  free  vilhi^e  communltie«/*  If  it  lLH)k 
place  at  a]l,  it  must  have  been  in  thitt  period  of  blank 
between  Ihe  cunslructlou  of  the  UmtM  and  the  mi- 
grations of  Ihe  fif  til  L'enlur>\ 

Tht?  free  village  community  is  therefore  a  natttral 
and  probablo  connecting  link  lieiween  what  we  know 
to  hive  exhti'd  in  the  (Inst  century,  and  what  we 
know  to  have  existed  in  the  flfih  century.  'I'hat  it 
Actually  exl-ited  among  the  (iormans during  ihjn  eiw>ch. 
we  have  no  direct  and  posUt\e  evidence;  but  there 
are  numerowa  features  of  the  later  system,  in  the 
couim unity  of  cultivation,  the  rights  of  pre-emption, 
aad  the  traces  of  oecasdonal  re-illatribution,  which 
ore  easiest  explained  as  survivals  of  the  village  com- 
munity. For  a  description  of  these^  I  need  only  refer 
to  Sir  Henry  Maine's  *  Village  communities/  and 
similar  works. 

Of  actual  ca»e«  of  village  oommutiitiea,  indeed,  In 
any  country,  it  is  surpriulng  how  few  we  have  kf»owl- 
otlge  of,  eouiiderlng  the  large  part  they  have  i>l]iyt*d, 
of  late  years^  in  treatises  upon  early  Instiluijoris. 
The  vUlogej  of  India  art"  composed  of  independent 
familiet,  joint  or  ImUvidual.  Those  of  the  South 
Slavonians  are  groups  of  houM!  communities;  the 
Cells  never  apiK'ar  to  have  liad  any  lostltutioD  of 
thli  nature;  the  Greeks  and  Koiuan^  afford  no  tracei 
of  them;  the  German  villages,  as  Mr.  Rost  hajs 
proved,  were  communities  of  Independent  proprie- 
tors,  although  hi>utnl  by  ties,  which  seem 

to  iudicfttr-  a  pft>Tiou>  of  collective  owner- 

ship; Kussia  alone  nftom-i  unquestionable  examples 
of  the  village  community  of  the  theory.  What  is 
eommctu  io  alt  of  Uirse^  and  may  h«*  fairly  pronounced 
a  anivrr^al  InsUtulInn  of  the  frido-Eum^iean  race, 
if  not  n(  the  human  race,  In  lis  early  ttagci.  Is  the 
foYuily  gn^up  with  collective  cx^eupatlon  of  land, 
Tlie  nature  and  organ iration  of  the  group,  and  the 
laler  ht!itory  of  iis  rt^LiHi.n  to  rhc  land,  are  qnesUons 
Into  w  likh  we  |javi«  nut  spait^  to  enter. 


The  obscurity  and  ta^eness  in  tlie  prevailing  ideas 
upon  the  subject  result  from  not  attending  to  the 
fundamental  chaiacter  of  the  transition,  in  early 
society,  from  the  personal  structure  of  society  (based 
upon  the  fatnily  relation)  to  the  political  organUatlon 
(baaed  upon  territory).  In  the  earlier  sti^ge  we  have 
family  groups  occupying  a  definite  territory:  in  the 
later  stage  we  may  have  a  definite  territory — the 
mnrk  or  vilhigi^  circumscription  — occupied  and  owned 
in  common  by  a  group  of  proprietors.  These  pro- 
prietors may  be  tlic  family  group  of  the  earlier  stage, 
or  they  may  have  taken  in  menjbei^  of  different 
origin:  in  any  case,  the  point  of  view  has  shifted, 
and  is  now  territorial  instead  of  pet*sonaL  This 
condition  of  things,  if  it  ever  existed^  is  the  free 
village  community.  W.  F,  Allkk. 


TECHNICAL  EDUCATION  IN  EUROPE. 

A  SECOND  and  Important  instalment  of  the  Koyal 
commission,  appointed  in  England  in  1881  to  lucniire 
into  the  subject  of  technical  education,  was  published 
on  May  Itj.  The  preliminary  report  p res** n ted  during 
the  session  of  IS82  dealt  exclusively  with  Qie  conclltlon 
of  things  in  France,  where  educational  developnjcnl 
bos  been  most  remarkable.  The  percenUge  of  Illiterate 
conscripts  in  1833  was  forty-seven  and  <'ljjtht-tenths: 
in  lS<rr  it  had  fallen  to  twenty-three,  and  in  1H8<I  to 
fifteen,  i>er  cent*  The  law  of  the  UMh  of  June,  1881, 
which  came  Into  operation  on  the  Ut  of  January  fol- 
lowing, decreed  gratuitous  instruct i(»u  available  for 
llie  workihg-cljv^ses  thnnighout  an  extended  series  of 
schools,  commenring  with  the  ballcs  d'oslle,  which 
art?  Ijclng  converted  into  kindergarten  schotds,  and 
graded  upwards  to  the  '  superior  elementary  schoids,* 
in  which  technical  instruction  is  given,  and  tmdcA 
taught.  The  r<mimiaaioucrs  appear  to  have  been 
favorably  impressed  with  what  they  saw  of  the  handi* 
craft  teaching  of  the  Christhin  brethren  In  France^ 
H»'lgium,  and  Ireland,  The  combination  of  manual 
with  ordinary  literary  instruction  Imparted  to  very 
young  children  appears  to  have  been  first  tried  in 
lf<T:i.  at  the  communal  school  tn  the  Hue  Tounicfort, 
with  such  satisfactory  reaults  that  schools  of  the  tame 
type  ar*i  l>elng  rapidly  and  extensively  eMablished. 
*' Drawing,  modelling,  and  carving  are  taught  as  part 
of  the  curriculum:  and  lathes,  forges,  and  joiners* 
lienche^  arc  as  much  matters  of  course  as  desks  and 
blackboards.  In  the  Boulevard  de  la  Villette  Is  the 
apprenticeship  school,  esubllshed  some  twelve  years 
ago  by  the  city  of  Paris,  for  boys  who  have  completed 
the  ordinary  primary-school  course,  anti  to  whom  is 
given  what  prof  esse*  to  be  a  very  thorough  training 
In  the  theory  and  practice  of  numerous  handicraft*; 
the  pupils  especially  distinguishing  themselves  as 
pattern-makers  and  eugine-ntler»«.  Nearly  fifty  thou* 
sand  ] Hounds  is  said  to  have  been  expended  on  tlie 
establishment  of  this  institution,  and  nearly  three 
tbotiaand  pounds  is  rec|nired  for  its  annual  malnte- 
fuiDce/'  The  aUdishlngof  the  oUl  system  of  apprentice- 
»hlp  Is  the  main  object  of  this  in»titution.  The  most 
itrikttig  examp)««  of  primary  schools  are  to  be  found 
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iu  the  Swiss  cantons.  In  Zurich  a  communal  school 
is  described  tlic  building  for  which  cost  sixty-six 
pound8  per  pupil,  —  five  limes  the  much-complained 
of  London  average.  There  are  no  fees,  and  ninety- 
seven  and  a  half  per  cent  of  all  the  children  of  school 
age  are  said  to  attend  schools  of  this  type.  The  aver- 
age attendance  is  returned  as  ninety-five,  —  a  re- 
markable contrast  to  the  i^eventy-two  per  cent  which 
was  the  average  in  England  and  Wales  a  year  ago; 
and  no  proposal  for  the  reduction  of  school  expendi- 
ture can  find  a  hearing  as  an  election  cry  in  Switzer- 
land. Without  a  mine,  a  canal,  or  a  navigable  river, 
Switzerland  carries  on  extensive  cotton  and  silk  weav- 
ing, paper-making,  and  calico-printing  works;  and 
the  report  grows  quite  enthusiastic  on  the  aniline- 
color  works  of  Basle,  an  abundant  supply  of  skilful 
chemists  being  thoroughly  trained  in  such  institutions 
as  the  Polytechnicum  at  Zurich,  or  the  Bemoullianum 
at  Basle.  The  report  shows  that  the  higher  educational 
institutions  are  as  various  in  the  different  countries 
as  they  are  generous  and  complete  in  most.  In  the 
German  empire  there  are  twenty- four  universities. 
The  buildings  for  the  Strasburg  university  are  now 
nearly  complete,  and  are  to  cost  six  hundred  thou- 
sand pounds.  The  department  of  botany  has  had  a 
sum  of  twenty  thousand  pound?  devoted  to  it;  that 
of  physics,  thirty  thousand  pounds ;  and  that  of  chem- 
istry, thirty-five  thousand  pounds.  The  votes  for 
maintenance  are  similarly  ample.  The  rivalry  be- 
tween the  universities  and  the  i)olytechnic  schools  is 
wholesome,  if  costly.  New  buildings  are  now  being 
completed  at  Charlottenberg,  in  which  the  work  of 
the  old  technical  high  school  of  Berlin  will  be  carried 
on.  There  are  many  intermediate  schools  between  the 
primary  schools  and  the  universities  and  polytechnic 
schools.  The  *  Fortbildungsschulen '  of  Germany  are 
very  beneficial  institutions.  **The  work  of  the  primary 
day  schools  is  carried  on  in  evening  classes  with  a 
direct  and  practical  bearing  on  the  (K*cupali<)ns  upon 
which  the  pupils  have  entered.  But  in  every  coun- 
try, and  notably  in  France  and  Ik'lgiiim,  there  are 
night  classes  provided  for  the  instruction  of  the  in- 
dustrial classes  in  drawing  and  modelling,  directly 
applied  to  decorative  art,  as  well  as  in  popular  hci- 
ence  and  general  knowledge.  Then,  again,  there 
are  schools  still  more  specialized  for  instruction  in 
weaving,  in  practical  mining,  in  dyeing,  and  in  de- 
signing for  every  conceivable  kind  of  artistic  manu- 
facture. This  teaching  is  often  gratuitous;  but, 
where  fees  are  exacted,  they  are  always  small;  and 
there  is  everywhere  prevailing  a  system  of  bourses 
and  scholarships  by  which  meritorious  pupils  are 
enabled  to  carry  on  their  studies.  The  stale,  the 
province,  and  the  connnune  bear  the  charges  in 
their  allotted  proportions.''  The  use  of  museums 
and  art-galleries,  oj)en  on  Sunday  for  the  benefit  of 
designers,  is  much  dwelt  on  by  the  commissioners, 
who  embody  a  recommendation  of  Sunday  opening  in 
their  report. 

Mr  Sam  nelson  and  his  colleagues  travelled  at  their 
own  expense,  and  have  spared  no  exertion  to  place 
their  facts  before  the  public  in  a  complete  and  useful 
manner. 


THE  AGE   or  STEEL. 


The  creators  of  the  age  of  steel  (on  Sir  Henry  Bean- 
mer,  Sir  C.  W.  Siemens,  Sir  Joseph  Whitworth, 
Sir  John  Brown,  Mr  8.  T.  Thomas,  and  Mr.  G. 
J.  Snelus).  By  W.  T.  Jeans.  New  York, 
Charles  Scribner's  sons,  1884.     314  p.     S^. 

In  this  little  collection  of  biography,  the  ao- 
thor  has  given  a  very  interesting,  and  we  may 
presume  thoroughl}*  authentic,  account  of  the 
lives  and  the  achievements  of  the  great  engi- 
neers who  have  during  the  j^ast  generation, 
1850  to  1880,  become  famous  as  the  ^  creators 
of  the  age  of  steel.' 

The  list  given  by  Mr.  Jeans  includes 
Messrs.  Bessemer,  Siemens,  Whitworth, 
Brown,  Thomas,  and  Snelus,  but  omits  Mr. 
Mushet  (in  regard  to  whose  claims  a  somewhat 
sharp  controversy  is  now  going  on  in  the  Eng- 
lish periodicals),  and  makes  no  mention  of 
two  great  American  claimants  for  hardly  less 
honor  than  is  indisputablj*  due  to  Bessemer 
himself,  —  Mr.  Kelly,  the  contemporaneous 
inventor  of  the  pneumatic  process ;  and  Mr. 
Holloy,  the  great  engineer,  who  by  his  won- 
derful ingenuity  in  the  development  of  the 
details  of  the  mechanical  processes  involved, 
and  I)}'  his  exceptional  genius  for  designing 
automatic  and  efficient  machinery.,  brought  up 
the  productiveness  of  our  American  establish- 
ments to  double  and  treble  that  of  those  of 
European  construction,  and,  in  some  cases,  to 
several  times  the  magnitude  of  output  for  which 
they  were  origin  all}'  calculated. 

The  sketch  of  Sir  Henr}'  Bessemer  is  par- 
ticularly full  and  satisfactory ;  and   the  author 
evidently  feels  unlimited   admiration    for    the 
man,  as  well   as    for   his  work.     He  outlines 
the  career  of  the   exiled  Anthony   Bessemer, 
the  father  of  Sir  Henry,  whose  expulsion  from 
Francr    gave    to   Great   Britain    a    family    of 
whose  achievements  the  world  has  learned  to 
speak    as    those   of  its   greatest    benefactors. 
The  father  was  no  less  ingenious  than  the  .son, 
and  was  famous,  in  his  day,  for  his  success  in 
the   arts  of  the  gold-refiner  and  of  type  en- 
graving and  founding. 

The  son,  now  Sir  Henr\'  Bessemer,  was  born 
in  PIngland  in  1813,  and  at  a  very  early  age 
exhibited  his  predilection  for  mechanics,  and 
especially  for  its  more  artistic  branches.  He 
became  a  modeller,  a  designer,  and  an  en- 
graver, and  invented  new  processes  for  use  in 
the  stamp-ofllce,  that  wore  admired  both  for 
their  singular  ingenuity  and  for  their  efficiency. 
Losing  the  hoixnl-for  reward  for  these  inven- 
tions through  those  delays  and  th*^ 
methods  charaot'**^*»*«A  of  gove 
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llstunKMl  his  nUentioti  lu  uiiin  nmvi  ni  mvun- 
tioih  producing  a  inaeliinc  for  woikiog  velvets* 
Dcw  lype*makiiig  machinery,  apparatus  for 
making  itroaze  [x»wder-«,  and  other  equally 
Important  uud  |)rofi table  devices*  For  many 
years  pvevioun  to  the  conception  of  hi^  great- 
est invention,  the  young  nmn's  anncl  was  as- 
tonishingly prolitic  of  valuul^le  ami  remarkable 
devices  and  [troceasea. 

In  l^«53,  when  forty  years  of  age,  his  atten- 
tion was  called  to  the  importance  of  etfecting 
improvemenls  in  the  then  crude  forms  of  ord- 
nance, and  the  unsatisfactory  character  of  all 
ordnance  metal*  He  devised  a  method  of 
firing  elongated  projectiles  from  smooth  bore 
guns,  —  a  plan  whi<'h  hud  been  attempted, 
but  unsuecessftilly.  at  intervals*  of  every  few 
years,  from  the  time  of  prohnbly  its  first  and 
tolerably  snccessftd  inventor,  l(t>bert  L.  Ste* 
yens,  in  the  beginning  of  the  centm*y.  The 
plMn  WiiB  to  a  certain  degree  satisfactory  ;  but 
it  brouj^htout  very  btroDgly  the  evident  neces* 
aity  of  obtaining  a  better  metal  for  ordnance  ; 
and  to  this  problem  the  young  mechanic  now 
addrcHsed  himself.  Studying  the  problem  in 
the  truly  philosophic  manner*  he  saw  that  the 
end  to  be  gained  was  the  removal  of  carbon* 
and  other  imj^urities  in  the  crude  cast-iron,  by 
»ome  process  that  should  du  the  work  thor* 
oughly,  «|uickly,  cheaply,  an<l  yet  give  a  prtHl- 
nct  in  the  form  of  ingot-metah  He  saw  that 
thi«  could  be  done  by  a  proce*.^  of  oxidation, 
and  finally  hit  ujk)U  the  idea  of  performing 
this  oijeration  by  driving  air,  in  finely  divided 
streams*  upward  from  a  submei-ged  reservoir, 
through  the  mass  of  molten  cast>iron.  This 
was  the  invention  of  the  *  Bessemer  pixjcess/ 
the  great4ist  invention  in  the  history  of  metal- 
lurgy*. It  was  as  simple,  and  apparently  as 
obvious,  a  method  of  accomplishing  the  work, 
AS  enn  be  txme^^ived  :  its  simplicity  and  ob- 
rioasness  are  such  a»  make  it  seem  wonderful 
that  it  hail  not  been  done  a  century  earlier. 
The  story  of  Columbus  and  the  egg  here  finds 
a  parallel. 

Some  minor  and  accessory,  yet  essentiaL 
inventions  were  required  to  perfect  the  main 
iuvrntion,  which  delayed  isuccess  some  months  ; 
but  they  were  in  time  jjerfected  by  the  uncx>n- 
querabU^  Bessemer:  and  the  process,  aller 
^ose  delays  which  are  inevitable  whenever  it 

necessjiry  u>  overthrow  old  methods  in  tiie 
Btroiiuction  of  new  oni*s^  became  eotomercially^ 
success* ful.  It  w.as  only,  howi-ver*  after  Bes- 
^  his  partners  had  built  steel-works, 
III  I  own  'in  a  full  si-nlc  how  fur  his  de- 

\i  1 ,  that  the 

In  .  tker^i  were 


induced  to  aerei>l  it  as  the  coming  steel-mak- 
ing [>roccss. 

But  the  Bessemer  process  would  be  of  com- 
j>arjitively  little  value,  eKce|it  for  the  inveution 
of  the  now  universal  metho<l  of  recarbuHxing 
—  af^er  the  first  operation,  that  of  removing 
the  t^ilicon  and  carbon,  is  completed  —  l»y  the 
use  of  *  spiegeleisen  *  or  of  ferro- manganese. 
It  is  lliis  detail  that  gave  the  inventor  success, 
afler  months  of  delay,  within  sight,  apparent- 
ly, of  his  goal.  The  question  of  priority  of 
discovery  of  this  methotl  of  rt^oarburizing  is 
still  in  dispute  betweeu  the  friends  of  Besse- 
mer and  of  li,  F,  Mushet,  and  mmy  never  be 
fully  settled  to  the  satisfaction  of  either. 
Thei*e  would  seem  to  be  no  doubt  that  both  of 
these  metallurgists  were  working  in  this  direc- 
tion at  the  same  time,  and  that  both  hit  utKjn 
it  at  very  nearly  the  same  date.  I'he  fact, 
however,  that  Bessemer  has  never  paid  ro>Til- 
ties  to  Mnshet,  is  perhai»s  the  best  evidence, 
at  least,  of  the  legal  status  of  the  case  J  No 
one  will,  however,  question  that  Mushet  was 
on  this  track  when  Bessemer  was  working  at 
the  same  point;  and  it  is  most  probable  that 
he  found  the  solution  of  the  problem  at  about 
the  same  time  with  the  more  fortunate  invent- 
or. Bessemer  has  himself  frankly  acknowl- 
edged the  im|K>r1ance  of  Mushet's  bhure  in  tJic 
invention  claimed  for  him.  The  fact  seems  to 
be,  that  Mushet  used  spiegeleisen,  or  ferro- 
mangancsc,  while  Bessemer  was  still  tr3*ing  to 
use  the  oxide  of  manganese. 

This,  in  brief,  is  the  history  of  the  invention 
of  the  Bessemer  process  of  making  steel,  ^ — an 
invention  which  has,  in  the  short  spatn?  of  a 
quarter  of  a  century,  completely  i*evolu  I  ionized 
somi!  of  the  greatest  of  human  industries; 
which  has  reduced  cnormoush-  the  cost  of 
making  the  '  mild  *  steels  which  are  now,  cmjii- 
sequently,  displacing  iron  in  every  dejiartment 
of  manufactures  ;  and  which  bids  fair  in  a  very 
lew  years*  even  if  it  cannot  be  said  to  be  an 
accompHslicd  fact  to-day,  to  convert  the  iron- 
manufactures  of  the  world  into  steel-manufac- 
tures,  and  which  has  thus  inaugurated  the  *  age 
of  steel/ 

To  make  the  story  of  the  Bessemer  j)roco»8 
complete,  the  author  of  this  little  history  should 
have  told  of  the  advances  uiaile  in  the  United 
States,  w  lie  re  the  w«irk  doue  by  Bessemer  in 
Great  Brltuin  was  first  (X)pied,  then  imprr>ved 
u|K>n,  till  to-ilay  the  capacity  for  production 
has  *>cen  enormously  increased,  works  original]}* 
built  for  a  production  of  thirty  thousand  tons 
per  year  having  carried  tlic  figure  iqi  to  from 
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a  hiindnd  and  twenty-five  thousand  to  a  Inin- 
dred  and  forty  thousand  tons.  This  wonder- 
ful jii^ain  has  been  entirely  due  to  American 
genius,  and  principally  to  tlie  splendid  engineer- 
ing of  the  late  A.  L.  HoUey,  who  told  his 
friend  Thomas,  the  inventor  of  the  '  basic 
process  *  (who,  when  visiting  the  steel- works  at 
Troy,  looked  for  an  ingot-mould  on  which  to 
scat'  himself  after  a  fatiguing  tour  of  the  e^tab- 
lishment),  that,  if  he  wished  to  find  an  ingot- 
mould  cool  enough  to  sit  u|K)n,  he  must  go 
back  to  Kngland  for  it. 

A  sketch  of  Sir  William  Siemens  follows 
that  of  Sir  Henry  Bessemer,  and  a  very  good 
account  is  given  of  the  8o-calle<l  Siemens  pro- 
cess of  making  steel.  For  a  short  outline  of 
the  life  of  this  won<lcrfully  versatile  inventor 
and  engineer,  the  reader  may  turn  to  the  col- 
umns of  Science  for  .Ian.  11  ;  but  he  will  find 
a  more  detaiUnl  story  of  his  life  in  the  Crea- 
tors  of  the  age  of  steel. 

The  Siemens  process  of  steel- making  dilfers 
from  the  Bessemer  process,  of  which  it  is  in 
some  sense  a  rival,  but  with  which  it  is  more 
strictly  a  coadjutor,  in  being  a  slow  and  gradual 
operation,  conducted  upon  the  lu'arth  of  a  rever- 
beratory  furnace,  —  an  '  oix'u-heartli  '  furnace, 
as  it  is  often  called,  —  instead  of  being  a 
proi'css  of  rapid  reduction  in  a  closed  vessel,  in- 
a(!cessiblc  lo  the  operator  at  any  time  during  the 
period  of  change.  This  slowness  of  transition 
from  the  condition  of  cast  to  that  of  wrought 
iron,  and  the  [)erfect  accessibility  permitted  by 
the  use  of  the  oi)en-heartli  furnace,  afford  tlie 
workman  an  opi)ort unity  to  watch  the  process 
of  evnlution  of  cnrbon.  and  to  check  it,  if  he 
desires,  at  any  stage  ;  to  increase  or  diminish 
the  proi>ortions  of  any  I'lement.  as  he  may  tnid 
it  necessary  :  ami  thus  to  obtain  with  certainty 
precisely  the  (juality  that  he  seeks.  In  the 
Bessemer  process,  the  right  proportions  must 
be  hit  upon  at  \\\r  right  instant,  or  the  error 
permanently  injures  the  product,  and  cannot 
i)C  rectified.  In  the  Siemens  process,  if  the 
metal  is  not  right  wiien  ready  to  tap  olf,  tiio 
operator  can  rea<ljust  the  proj)()rtions  of  carbon 
or  of  maniranese  until  he  linds,  by  test  of 
sami)les  taken  from  the  furnace,  that  it  is  pn^- 
cisely  as  he  wishes  it :  and  lie  can  then  cast  it 
into  ingots  with  a  positive  certainty  that  he  will 
obtain  a  inarketal»le  product.  In  this  process. 
too,  the  refuse  scrap,  the  rail-ends,  and  other 
waste  from  the  Bessemer  converter,  can  be 
worked  uj) :  and  by  it  a  great  market  for  scrap 
wroiigiit-iron  is  made. 

A  long  and  sometimes  sharp  controversy  has 
arisen  between  the  friends  of  the  two  great 
inveniors,  an<l  especialh'  between  the  friends 


of  Siemens  and  of  ]ilartin,  who  intrcKln<»i 
this  process  in  France,  as  to  the  priority  and 
the  relative  merits  of  the  inventions.  TIh 
true  facts  of  this  case  are  probabh-  correctly 
given  by  a  committee  of  the  Styrian  metal- 
lurgical  association,  who  voted  that  the  prin- 
cipli;  of  making  cast-steel  on  the  hearth  of  a 
reverl»eratory  furnace  was  known  at  the  begin- 
ning of  the  century,  and  that  it  was  success- 
fully  practised  in  France  in  18C0;  that  Sir 
William  Siemens  invented  the  process  of  mak- 
ing steel  in  the  Siemens  regenei*ative  furnace ; 
that  Martin  discovered  the  proper  mixtures 
for  the  commercial  grades  of  steel  :  that  the 
processes  devised  by  the  latter  have  l)een  now 
sujxirseded,  and  are  of  no  present  use.  There 
is  and  can  be  no  rivalry  between  the  Bessemer 
and  the  Siemens  processes,  or  their  inventors. 
They  occupy  entirely  different  fields  of  pro- 
duction ;  and  each  is  peculiarh*  adapte<1  to 
making  a  special  kind  of  steel,  and  to  working 
up  materials  such  as  the  other  is  least  fitted 
lo  handle.  Each  has  its  place  in  our  indus- 
trial system,  and  each  is  of  direct  and  sub- 
stantial vahie  to  the  other.  The  Bessemer 
process  will  i)robably  make  the  bulk  of  our 
steel  rails,  and  the  Siemens  proc*ess  will  prob- 
ably supply  us  with  the  best  of  boiler-plate, 
for  an  indefinite  period  of  time.  We  shall 
always  find  a  field  open  to  both,  and  shall  al- 
ways see  each  taking  its  own  place,  and  filling 
it  in  a  manner  that  the  other  cannot  imitate. 

The  original  Siemens  process   was  one    in 
which  the  carbon  was  removed  from  cast-iron, 
partly    by   dilution    with  wrought-iron    scrap- 
metal,  and  parity  by  oxidation  in  the  flame  of 
the    revcrberatory  furnace    of    Siemon-i,    :ind 
also,  p(?rhai)s,  to  some  extent  by  •  dissociation.' 
This  method  of  making  *  mild  steel  '    involve<l 
the  use  of  a  large  quantity  of  scrap,  and  al- 
thiuigh    at    first   a    very    economical    j>roccss, 
and  continuing  lo  be    economical  so  \ou*x   as 
scrap-iron  tloodcd  the  market,  as  it  did  at    the 
first,    became    uiuTonomical,    comj)arativeIy, 
as  the  price  of  wrought-iron  scrap  advanced. 
Siemens   then    introduced    his    so-called    •  ore 
proc("ss.'  in  which  the  reduction  of  the  (rarbon 
was  ertected   by  the  use  of  the  ores  of  iron. 
The  process  as  now  usually  conducted,  under 
tile  direction  of  the  agents  of  the  inventor,  is 
a  mixed  ore  and  scrap  process. 

Tlie  peculiarity  of  the  productof  the  Siemens 
process  is  the  won<lerful  unitbrmity,  toughness, 
and  purity  of  the  metal.  Tlic  most  stringent 
demands  of  the  enginet-r  arc  readily  met  by 
tiic  oi)en-heartli  steel-maker;  an<l  the  most 
delicaU?  shades  of  quality  are  obtained  with 
an  ease  and  accuracy  that  are  ai)proached  b^- 


mi  uthtr  known  mctbexfj*  or  making  mild  ^tceU 
In  large  quaritities.  This  is  the  only  kind  of 
steel  in  general  nsc  for  l>oilcr-i>[aU'.  for  Kridge- 
work,  or  for  general  coni*t ruction.  The  largest 
aod  fineftt  8leanjshi|»»4  in  the  world  are  now 
made  i>f  thin  juateriaK  and  tJieir  maehintTy  is 
gradually  uhs<»rhing  a  larger  and  largt^r  pro- 
fjorlion  iif  the  same  kind  i»f  niftal  i  and  the 
time  is  prohaldy  ndt  fur  distutit  whon  il  will 
havir  etunpletely  displae«'<l  iron  for  all  onlinarv 
puriw)seH  of  en^neeritig  conslrtietitm, — as 
coraf^letely  as  has  Bessemer  sti'el  displueed  its 
rival  in  the  mannfacturc  of  rails. 

The  great  bridge  over  the  Firth  of  Forth, 
with  its  two  spans  of  seventeen  hundred  foet 
each,  ia  to  take  forty-two  thousand  tons  of 
Siemens  aleeL  The  one  firm  of  Elder  &  Co, 
of  Glasgow,  the  pioneern  in  the  introduction 
of  the  marine  compound  engine  and  of  steel 
ships,  UHe«  some  twenty  thonsantl  Ions  of  Ihis 
sU*el  fter  annum.  In  the  nhip-huilding  trade, 
over  two  hnnrlred  and  sixty  lhoui»and  tons  are 
now  U8ed  each  yi^ar. 

There  arc  now  over  a  hundred  and  fifty 
open-hearth  Airnaw^s  in  o|)eration  in  (ireat 
Britain  alone*  exclusively  for  the  manufacture 
of  the  Siemens  steel.  It  has  been  found  possi- 
ble to  obtain  temperatures  fiufliciently  high  to 
remove  pho8|>horud.  that  bane  of  the  steel- 
maker; and  now  moderately  j)hoBpburett**d 
ores  arc  worked  for  steel.  M'he  scrap-iron  used 
Is  to  a  considerable  extent  obtained  fronj  the 
Bessemer  works,  which  supply  rail-ends  and 
other  waste. 

Space  does  not  i^rmit  more  than  a  mention 
of  the  other  minor,  but  ncverlheles*  great, 
"  ereai^iT*  of  the  age  of  steel.'  Sir  Joseph 
Wlwlworth  has,  by  a  Kystt-m  of  compression  of 
tlie  molten  and  solidifying  ingot,  given  us  a 
8tA*el  so  pi*rfeetly  sound  and  free  from  *  blow- 
holes* that  it  may  be  used  for  a  thousand 
pur|joses  for  which  onlinary  steel  is  entirely 
unfitted.  This  atccl  is  made  by  the  ordinary 
processes,  and*  when  poured  into  the  ingot,  is 
iBiroediately  placed  under  the  plunger  of  a  very 
(Kiwerfbl  hvdraulic  press,  and  there  subjected 
to  a  pressure  of  a  thousand  or  two  thotisatui 
tons  :  under  which  enormous  load  every  pore  is 
closed  up,  and  the  steel  solidifies  in  a  compact 
mass  of  such  (ineness  of  structure,  that  no 
jaicrosteope,  and  no  phvHit'al  or  mechanical  test, 
detect  the  slightest  ricft*ct  in  homogeneous- 
^M6a«  Its  strength  and  its  ductility  are  nnch 
that  the  inventor  tests  the  oninance  which  he 
makes  of  this  metal  by  securing  the  shot  in  tite 
gun  so  that  it  cannot  be  driven  otit ;  ami  then* 
firing  the  charge  behin<i  it,  the  whole  tntxAs  of 
gas  reaaltlng  from  the  combustion  blow^  out  at 


the  *  vent '  without  injury  to  the  gun.  No  such 
test  was  ever  dreamed  of  by  any  ordnance 
officer*  or  attempted  with  any  other  kind  of 
ordnance  metal. 

Sir  John  Ilrowu,  the  proprietor  of  the  great 
iron  and  steel  storks  at  Shellu^ld,  famous  for 
the  magnitude  of  the  armor-plates  olVen  uiade 
there,  was  the  firet  manufacturer  in  <ireat 
Britain  to  countenance  Bessemer  in  his  en- 
deavor to  make  a  new  steel,  and  was  the  first 
to  put  up  a  Bessemer  converter,  after  the  early 
experiments  of  the  inventor  had  indicated  a 
probal>le  success.  The  armor- plating  of  ships 
—  an  invention  of  our  countryman,  Robert  L. 
Stevens  of  Hoboken  —  was  adopted  in  England 
during  the  Crimean  war.  at  about  the  time  that 
the  Emperor  Na|>oleon  made  the  first  attempt 
to  nmke  armored  vessels  of  service  in  attach- 
ing the  forts  at  Sevastopol,  Sir  John  Brown 
was  one  of  the  tirst  of  the  British  iron  nianu- 
faeturera  to  fit  up  works  for  the  purpose  of 
making  heavy  plate,  lie  soon  added  Besse- 
mer works  to  his  establishment,  and  iiro»iuced 
steel  for  the  general  market.  His  armor- plate 
iy  now  made  as  a  •  compound  '  plate,  consist- 
ing of  an  iron  backing,  with  a  facing  of  steeU — 
a  combination  of  which  more  is  expeeted  than 
fi*om  the  simple  couKtruction*  The  nmgniturle 
of  the  works  may  be  imagined  from  the  fa<!t 
that  there  lue  in  use  a  hunrlred  and  sixty 
steam-boilers,  sufiplytng  steam  to  the  amount 
of  eleven  thousand  or  lw*elve  thousand  horse- 
[X)wer, 

Other  grreat  promoters  of  the  revolution  now 
in  progrcfis  arc  Messrs,  ( Jilchrist  and  Thomas 
and  Snelus ;  they  have  done  much  toward  the 
I'eduction  of  the  co8t  of  making  steel  by  the 
moderii  processus,  by  making  it  poBsible  to  use 
the  cheap  phosphuretted  ores  which  had  pre- 
viously been  unavailable.  The  new  method  of 
operation  of  the  Bessemer  process,  which  has 
ertected  this  ehange,  and  which,  as  Mr.  <  anicgie 
says,  has  ''•done  more  for  England's  greatness 
than  all  her  kings  and  <|ueens  and  aristocrac}' 
togethi*r,'*  consists  simply  in  the  lining  of  the 
converter  with  materials  having  a  basic  reac- 
tion, and  in  the  inlrwhiction  of  siimilar  material 
with  the  charge.  Lime  is  the  base  found  Injst 
adapted  to  the  purpos*- ;  and  its  use  has,  atler 
long  experiment  and  the  expenditure  of  much 
time  and  money,  been  made  practicable  by 
Messrs.  Thomas  and  (iilchrist.  and  Mr.  Snelus^ 
At  extremely  high  temperatnn*9,  and  in  the 
presence  of  lime.  j)ho*<phorus*  will  pass  from 
the  molten  iron  in  the  f*onverter  into  the  lime 
with  which  it  meets  in  the  lining  of  the  vessel, 
and  which  ii«  add***!  iK'fore  the  blow  ;  and  the 
fit4*el  is  thus  freed  from  its  most  jJiTsistcnt  and 
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dangerous  impurity.  Mr.  Sni4us  8(^ems  to 
have  boon  the  first  to  work  out  this  problem, 
and  it  was  then  i)erfecteil  by  the  otlier  inventors 
mentioned.  The  success  of  tlie  process  is  to 
a  considerable  extent  dependent  u|>on  the  me- 
chanical details  of  the  plant  and  of  its  oper-* 
ation,  —  details  perfected,  in  part,  by  the  late 
Mr.  A.  L.  IloUey,  one  of  whose  latest  inven- 
tions was  a  form  of  rapidly  removable  convert- 
er es|)ecially  adapted  to  this  mcxlification  of 
the  older  process.  This  new  method  has  not 
been  introduced  as  rapidly  outside  of  (ireat 
Britain  as  in  that  country,  where  the  scarcitj' 
of  pure  ores  renders  it  of  very  jjreat  importance. 
In  the  United  States  the  abimdance  of  ores 
comparatively  frec^  from  phosphorus  renders 
the  steel-maker  to  a  great  extent  independent 
of  the  *  basic  process.'  All  of  the  larger 
makers  now  have  their  own  mines  of  good 
*  Bessemer  ores,*  and  do  not  feel  much  interest 
in  this  latest  of  the  great  inventions  of  the 
0|)ening  age  of  steel. 

The  *  creators  of  tlie  age  of  steel '  have  ren- 
dered inestimable  service  to  mankind,  and  all 
mankind  will  be  interested  in  reading  the  stor}' 
told  l)V  Mr.  .Jeans.  K.  II.  Thuustox. 


THE   GUATEMALTEC  LANGUAGES. 

Zur  ethnographie  der  repuhlik  Guatemala.  Von  Otto 
Stoll.  Zurich,  Orell  Fiissli  &:  Co.,  1884.  9  + 
180  p.,  map.     8°. 

A  (grammar  of  the  Cakchiquel  language  of  Guatemala. 
Transl;itt»d  by  1).  G.  Brinton.  Philadelphia, 
McCalla  awl  Stavehj,  1884.     7*2  p.,  map.     8°. 

To  suppose  that  dialects  of  the  Maya  family 
are  tlie  only  languages  si)oken  by  the  Indians 
of  this  extensive  Central- American  republic 
would  be  at  variance  with  existing  facts,  al- 
though they  cover,  indeed,  the  largest  part  of  its 
area.  The  present  tribes  speaking  allophylic 
languages  (that  is,  languages  belonging  to  other 
families)  are  the  Pipil  Indians,  speaking  an 
Aztec  tongue,  and  now  found  in  two  districts 
onh'  (near  Kscuintla,  Salama,  etc.)  ;  the  Pupu- 
luca  Indians,  on  the  border  of  San  Salvador, 
belonging  to  the  Mije  stock  ;  and  the  Caribs,  at 
the  mouth  of  Kio  Dulce  and  in  the  adjacent 
territory  of  Honduras,  who  still  speak  the  lan- 
guage of  the  Lessor  Antilles.  Otto  Stoll,  who, 
during  a  five-years'  stay  in  the  mountainous 
parts  of  (Tuatemala,  has  made  extensive  lin- 
guistic and  ethnogra[)hic  studies  of  the  abori- 
gines, has  established  the  above  classification, 
and  also  mentions  the  former  (if  not  present) 
existence  of  two  other  dialects  which  may  pos- 
siblv  form   linguistic  families   for  them.selves, 


—  the  Sinca  on  the  southern  coast,  and  the 
Alaguilac  on  Middle  Motagua  River,  both 
from  the  historian  Juarros.*  The  first  three 
of  the  aljove  languages  are  illustrated  by  vo- 
cabularies and  linguistic  comparisons  with  cog- 
nate dialects. 

Of  sixteen  Maya  dialects,  the  learned  inves- 
tigator offers  a  useful  and  complete  vocabulan 
extending  over  three  hundred  terms .  Subjoined 
to  these  are  short  texts,  conversations  in  In- 
dian, historic  and  ethnographic  notices  from 
the  conquest  down  to  our  times,  and  an  elabo- 
rate bibliography.  To  judge  from  their  lexical 
and  grammatic  character,  the  dialects  have 
evolved,  acconling  to  Stoll  (pp.  173-175),  in 
the  following  historic  order  from  the  parent 
language :  — 

1.  Huastec  forms  the  most  archaic  group, 
now  separated  from  all  the  others  by  its  north- 
ern location. 

2.  Maya^  with  its  subdialects  of  Peten  and 
Lacandon. 

The  following  groups  (3-6)  have  detached 
themselves  from  the  Ma^a  of  Yucatan,  and 
their  forms  are  of  a  much  less  archaic  t3'pe  :  — 

3.  Tzental  group,  embracing  Chontal  of 
Tabasco,  Tzental  proper,  Tzotzil,  Chanabal, 
Choi,  —  all  in  southern  Mexico;  Mopan  in 
northern  Guatemala. 

4.  Poconchi  group,  embracing  Qu'ekchi, 
Poconchi,  Pocomam,  Chorti,  in  central  and 
eastern  Guatemala. 

5.  Qu*ich4  group,  comprehending  Qu'ich^, 
Uspantec  (dialect  discovered  by  Stoll) ,  Cakchi- 
quel (the  dialect  studied  more  especiallj'  by  the 
author) ,  Tz*utujil,  —  all  in  south-western  Gua- 
temala. 

G.  ^fam  group,  comprehending  IxiK  Mam, 
Aguacatoc,  in  the  western  sections  of  the 
republic*. 

TIk;  third  group  constitutes  a  much  younger 
branch  of  the  Maya  of  Yucatan  than  the  fourth, 
fifth,  and  sixth  groups. 

The  Cakchiquel  language  is  a  Maya  dialect, 
spoken  on  the  Upper  and  Middle  Motagua 
Uiver.  and  around  Guatemala,  the  capital  of  the 
republic  of  the  same  name.  It  was  therefore 
called  also  '  lengua  metropolitana '  and  '  lengua 
guatemalteca.'  Uy  recjuest  of  the  American 
philosophical  society  of  Philadelphia,  Dr.  Brin- 
ton has  just  translated  and  published  in  its  pro- 
ccodin<2:s,  and  also  in  a  handy,  separate  edition 
quoted  above,  a  Spanish  grammar  of  that  lan- 
guage, dated  1G92,  and  composed  by  an  un- 
known author.  To  render  the  exposition  of 
the  language,  wliicli  is  extremely  harsh  of  pro- 

I  Hinca  it  deolapMl  tu  be  ft  Mixtec  language  by  Alphonae  JL. 
Pinart. 
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nuneialion,  more  complete,  Brinton  bus  jiddefl 
extrarls  from  two  maiiUBcript  grammars  of  his 
own  library,  —ibat  of  ihe  Domiiiicjin  Benito  de 
Villucftrms,  who  died  ill  HJIO;  nnd  tbat  of  Fray 
Ks^4»vnii  Torresanu,  composed  gbortly  after 
1753.     Cakchiqut-1  possesses  a  rich  literature, 


coTjsistiDg  of  theological  and  some  semi-bi«- 
torical  works  of  native  writers*  of  which  but 
little  has  ever  been  printed,  A  map  facing  th© 
titlepage  poiiitd  out  the  location  of  the  princi- 
pal tril»es. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT    ORGANIZATIONS. 
Uf  8.  g«obgiQ4l  itirrej. 

PublifotianM.  ~  Although  ndv&nce  copies  of  the 
third  Aim  (ml  report  of  the  survvy  Vf^rti  isiucd  soni« 
time  ago,  it  wm  liiconipJ«le  liv  regards  tht*  illustra- 
lloiiB.  Th«a  compete  n^port,  Iwund,  has  now  been 
roGidvcd  ki  the  office,  and  will  soon  Iw?  thstrilmietl. 

The  fourth  mfmnaJ  rcjiort  Las   been  issued,  al- 

thougfi  it  is  not  y»*t  n^ndy  for  dUirlbutlon.  It  con* 
tAlrisMve  hundred  ami  flvepage.^{i.-xxxiL,  1-^7^),  and 
\s  illu»trat«d  with  ^iuiay-iVve  plates  aud  fifteen  Hgrures. 
The  report  of  the  dire<^tur  presents  ti  r^mjn^  of  the 
opemtlona  of  the  «urvey  for  the  fiaciil  year  ending 
Juui^  30,  1^^;  and  lUe  adraJnistratlve  reports  foUow- 
liifi  give  a  more  detailed  account  of  the  work.  The 
Uller  ftfp  by  Measrs.  Hciu^  Oanueit,  Arnold  IiHg:ue» 
G.  K,  Gilbert,  C.  E,  Dutlon.  T,  C  Cliamberlhi.  R. 
D.  Irv  ing,  S.  F.  Enmjons,  G.  F,  Becker,  0.  C,  Marsh, 
C.  A.  White,  a  D.  Walcott,  L,  C.  Johnson,  L.  F. 
Ward,  Curl  Barus,  and  Albert  Williams,  jun. 

\\it*  occompanytn;;  pap<*r^  are  by  Capt.  C.  E.  Dut^ 
ton,  Mr.  Joseph  S,  Curtis,  Mr,  Albert  Willlaois.  jun.» 
Dr.  e.  A.  White,  and  Mr.  Uruel  C.  Russell. 

Capt.  Dutton*a  [jiiii+T  is  on  Hawaiian  volcanoes,  anti 
eoiisi»ts  of  ihirteijn  chapters,  covering  a  liundrod  and 
forty  pogHAy  In  which  the  geogTHpliy  of  the  inlands, 
and  their  volcanic  phenomena,  an*  described.  The 
paper  is  iUuftratctl  with  iwenly-nine  plates  and  three 
flgui-ei.  The  paf>er  by  Mr.  Joseph  S.  Cunlt  is  en* 
titled  *' AhsLrocl  of  a  report,  on  tho  mining  geology  of 
the  Eureka  district,  Nevada,"  It  occupies  twenty- 
eight  pag«a.  A  general  outline  of  tlie  district  is 
given.  The  stnieturo  uf  *  Prospect  Mountain  *  and  of 
Ruby  Hill  are  detailed;  ami  the  occurrence  and  source 
of  the  ore,  and  the  future  pros|H3Ct  of  Ruby  Hill, 
are  considered.  Three  plates  present  a  horizontal 
section  and  two  vertical  cross-actions,  Mr.  Albert 
Williams,  in  fifteen  pa^cs,  treats  of  [»opular  fallacies 
re^ardlnj:  precious-m^^tal  ore-defjoslls.  '  A  review 
of  the  f<*»sU  Ostreldae  of  Nc»rth  America,  and  a  com- 
|iari»on  of  the  fossil  with  the  living  forms,'  by  Dr. 
Charlet  A.  White,  follows  Mr.  Willlarms'jH  pjiptir. 
There  are  two  ap(>eudices  to  Dr.  White**  paper:  vk,, 
*  Xorlh- American  tertiary  Ostreidae,'  by  Professor 
Angelo  Ileilprln;  and  *A  sketch  of  the  life-hlnitory 
of  Tl  ,*  by  John  A.  Ryder.     The  whole  paper, 

lac  plate  explanation!!,  occupies  a  hundred 

ijiry  luo  pages,  in  which  there  are  forty-nine  fulU 
t  ptat<»s.    '  A  geological  reconnoi«flanee  In  i>oulheni 
»ii/  by  Isra«l  CX  Hu^soil,  a  paper  of  thirty  pages. 


with  three  plates  and  ten  figures,  and  the  Indeiz  of 
nine  po^es,  complete  the  volume. 

Bulletin  Xo.  3,  *  On  the  fossil  faunas  of  the  upper 
Devonian  along  the  meridian  of  Td*' 30  from  Tomp- 
kijis  county,  N,Y  ,  to  Bradfonl  county,  Penn.,*  by 
Henrys.  Williams,  was  issued  in  May,  It  contains 
thirl y*six  pages,  four  of  which  arc  devoted  to  the 
tudei:,  and  Is  the  fir$t  of  a  series  of  articles  on  the 
comparative  paleontology'  uf  the  Devonian  and  car- 
bon iferuuM  faunas.  The  price  of  this  bulletin  is  five 
cents. 

Bulletin  Ko. 4,  'On mesozolc fossils/  byO.  A.  Whltdt 
is  ail  in  ty|>e,  aud  will  soon  l>e  issued.  The  total 
number  of  pages,  inchnUng  the  explanations  of 
plates,  is  a  hundred  and  twenty-four.  There  art 
three  papers,  as  follows:  *' Des^crlption  of  certain 
aiierrani  forms  of  the  Chamidae  from  the  cretaceous 
rocks  of  Texas; ^^  **On  a  small  collection  of  meso- 
xoic  fos!<ils  collected  in  Alaska  by  Mr.  W,  H,  Dall;" 
and  'H)n  the  nautiloid  genus  Enclimatoceras  Hyatt, 
and  a  description  of  the  type  species/'  There  are 
nine  woodcut  plates. 

Bulletin  No,  5  is  by  Mr.  Henry  Gannett,  chief  geog- 
rapher of  the  survey,  and  H  aJmoat  ready  to  be  issued. 
It  contains  three  hundred  and  twenty*»ix  pages,  and  la 
caUe«l  '  A  dictionary  of  altitudes  in  the  United  States.* 
Mr.  Guiiueit  began  the  compilation  of  measurements 
of  altitudes  when  connected  with  the  Geological  and 
geographical  survey  of  the  territories;  and  three  dif- 
ferent editions  of  the  results  were  published  by  that 
organization,  the  last  hearing  the  dale  of  1877.  They 
related  prirtcipally  to  the  country  west  of  the  Missis- 
sippi, while  the  present  work  embraces  the  whole 
country.  'Oie  elevations  are  armnged  alphabetically 
under  the  stales  and  tcrritorie*. 

BtUletin  No.  i%  "  Elevations  in  Canada,*  by  J.  W 
Silencer,  is  In  press,  and  supplements  bulletin  No.  5. 

BulicUn  No.  7  is  also  being  rapidly  put  into  type. 
It  Is  entitled  *' Mapoteca  geologica  Americana:  a 
catalogue  of  geological  maps  of  America  (north  and 
south),  nS-'-iasi,  In  geo^rapbic  and  chronologic 
order,'*  by  Jules  Marcou  and  John  Belknap  Marcou, 
This  catalogue  i«  modelloil  on  *  Ma|>oteca  rolomldana,' 
by  Urleoechea  of  Bogota,  which  was  published  in 
London  In  180O,  and  is  now  out  of  print,  and  rare. 
Beside*  a  li»tof  some  thirty  numbers  relating  to  maps 
on'  '  "       1 1 .^rica,  In  Cotia's  *  Geogno"»ilsche 

k  I J  udertii,*  published  at  Freiberg 

in  i>oH,  iTM'  niiiy  iiM  uf  geologtcal  maps  of  America 
is  the  'iJst  of  general  Keolo4;ieul  maps  relaUm:  to 
North  America,*  in  the  *  Geology  of  North  America/ 
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by  JuIp«  Marroii  (]».  122),  publi$he<l  at  Ziirioh  in 
ISoS.  Whon  it  is  roinomborcd  how  tlic  piitilicatioii 
(if  Anu>rir.iii  p>ol(><;ical  maps  has  increased  in  the 
past  twenty-five  \vars,  the  importance  of  tbifl  cata- 
l<»jjue  will  be  appn>ciato(I. 

bulletin  No.  S,  *()n  cnlargi'ments  of  mineral  fraj;- 
menis  in  reriain  mcks,'  iiy  Uolanci  Duer  Irvinjr,  is 
also  in  prrss.  It  will  be  illustrated  with  on<*  wo<n1- 
cut  plati*.  five  f:hromolitbogra]ih  plates,  and  four 
woodcuts. 


Bulletin  No.  7  begins  the  second  volume.    A  nois. 
ber  of  other  bulletins  are  in  course  of  prepant-iis. 

and  will  soon  be  sent  to  the  printer. Monc^ji 

Xo.  vii..  •  Silver-lead  dep^isits  of  Eureka,  XeT.."  bj 
Joseph  Story  Curtis,  is  all  in  type  with  the  excepliat 
I  if  the  index.  It  has  a  hundred  and  ninety-lhw 
pa»:es,  and  will  lie  illustrated  with  sixteen  plates  ud 

ten  figures. Monoi;niph  X«».  viii.,  '  Paleontt*igv 

of  the  Eureka  district/  by  Charles  l>ooUttle  WaJoiiL 
is  also  in  press,  and  is  being  rapidly  put  into  type. 


RECENT  PROCEEDIXGS   OF  SCIENTIFIC  SOCIETIES. 


Society  of  arts,  Kaasachiuetts  inatituta  of  technology. 

Mmj  SS.  —  A  paiMT  by  Mr.  J.  M.  Hatchelder  was 
read  by  tlu*  s<'cn'iary  on  the  ele<>tro-<IeiM)Siti<»n  of 
iridium  on  enijravod  coppi»r  plates.  A  pmross  had 
been  u«*e«l  by  Mr.  Katohelder  over  twenty  years  ago; 
bu!  it  did  n<it  seem  to  have  l)econie  known,  and  was 
presented  as  comparatively  new.  The  solution  was 
prepari'd  by  fusini:  iridium  and  osmium  with  three 
times  their  weight  i»f  nitnitc  of  pota>sium  f«»r  about 
one  hour  at  a  bright -red  heat.  A  fusoil  mass  was 
bn)ken  into  small  pieees,  and  tr^'ated  with  nitric  acid, 
in  a  glass  retort  with  a  condenser.  The  o«mium 
was  separated  out,  and  the  iridium  which  remained 
was  treated  with  chlorhydric  aci»l,  after  remnving  the 
nitrate  of  potassium  l)y  crystallization.  The  solution 
contained  about  one-ei«:hth  of  an  ounce  of  iridium 
to  a  gallon  of  water,  to  which  about  one-quarter 
poun(i  of  sulphuric  aciil  should  he  aihled.  The  plate 
is  lo  lie  immersed,  and  connected  with  the  battery,  as 
usual,  and,  when  n'moved,  will  be  found  coated  with 
iridium,  closely  nseniMini;  the  common  steel  plates. 
Sucli  pl.id's.  coateil  with  iridium,  were  ver>  durable, 
and  posv|.»;s,.,|  many  other  advantages.  A  plate  was 
shown  whii'h  had  been  exposi-d  twenty-si'ven  years 
uitlmut  pmtiM'tijin:  ami  its  surface  was  s(il|  hrilliant 
ami  uninjured.  Jt  i«*  more  easily  wipe<l  than  a  copper 
plate,  the  surf.ice  being,  in  this  parti<Miljir,  about  the 

same  as  a  ste<*l  plate. Mr.  S.  H.  Wjtodhriilu'c  reail 

a  paper  on  the  heatftii:  and  ventilation  •»(  the  new 
Institute  huildini;.  an<l  the  special  principles  irivolve«l. 
The  bnilding  hail  not  ln'en  planm-d  with  special  refer- 
ence to  any  acrepied  .system  of  ventilation,  and  only 
the  eireumstam-e  of  hollow  walls  remlered  the  intro- 
dui-tion  iif  siirh  a  system  pos-ihle.  Sunn* of  the  more 
l)romiurnt  features  of  ihe  heatin-^  an«l  vt'iitilation 
system  ;i(|oji(rd  are:  the  reversal  of  the  ordinary 
custom  ,,f  snlMtKlinating  ventilation  to  e«'on<Mny  in 
heatini;:  lia-in.L:  thi-  <jnantity  of  air  required  on  deter- 
mined n'»|uireiniMits  rather  than  on  cubic  capacity 
simply:  the  us«'  nf  large  areas  of  air-pas-ages.  aiul 
low  velocities:  making  the  oulli-t  ar«-as  smaller  than 
the  inlet  an-as.  and  some  pei-nliar  fealure«J  of  thi^ 
Hues:  heating  by  large  air  V(»lum<'S  at  l«»w  tempera- 
tures insti'ad  of  by  «.mall  vohimes  at  high  i«Mnpera- 
tures:  s«»mi' modifications  in  the  construction  of  the 
fan.  increasing  the  eflh'iency;  the  method  fif  ct»nt rol- 


ling th<»  temperatures  of  the  coils:  the  method  o 
determining  the  rate  of  condensation,  and  the  dail; 
aggregate  condensation  as  a  means  of  critical  studv 
and  of  determining  the  cost  of  the  heating  and  ven 
tilation;  and  placing  the  ventilation  and  the  tem 
perature  of  each  room  under  crmtrol  of  the  engineer 
The  buihling  measures  about  150  by  IM)  feet,  is  75  f« 
high,  and  contains  some  forty  rooms,  from  3,00i>  :• 
60,(00  cubic  feet  in  capacity.  In  determining  th 
requisite  air-supply,  regard  was  had  to  the  uiaxiroui 
number  of  occupants,  and  the  character  of  their  work 
Ordinary  lecture-rooms  receive  1,500  cubic  feet  pe 
hour  fi>r  each  person:  physical  laboratories,  wher 
S(mie  gas-flames  are  used,  get  2,000 ;  ordinary  chemica 
laboratories.  :>,000;  the  organic  chemical  lalKiratori 
4,rMM);  and  libraries,  2,()00.  The  total  capacity  of  tli 
rooms  is  about  744,000  cubic  feet,  and  the  mean  tot: 
air-supply  about  3,535,000  cubic  feet  per  hour,  com 
sponding,  with  a  uniform  distribution,  to  a  change  < 
the  entire  air  every  twelve  ndnutes.  In  the  chemic: 
laboratories,  brjwever,  tlie  air  is  cliaiiged  every  six  r 
seven  minutes.  There  are  70  flues,  three  feet  by  on 
foot,  with  a  tot«il  area  of  about  2W  stiunre  feet:  an 
nearly  one-half  of  these  had  to  be  located  in  the  ou 
side  walls,  notwithstanding  the  objections  to  such  a 
arrangement.  The  finish  of  the  Hues  i«<  rougli  bricl 
Eai'li  inlet  flue  connects  with  but  a  single  room,  an 
the  inlet  is  at  .ibout  the  middle  of  the  height.  Th 
outlets  are  at  the  top  and  bottom  of  the  nK>m;  th 
former  being  used  only  in  lu)t  weather,  while  the  lat 
ter  are  always  open.  There  are  three  valves  <»r  dam 
pers  on  the  outlet  flue,  —  one  at  the  top,  a  cln.•ek-vaiv 
at  the  bottom  to  prevent  a  reversal  (»f  the  draught 
and  one  at  the  top  outlet  of  the  ro<mi.  The  inlet  fluej 
aLso  have  three  dampers.  The  flues  terminate  in  : 
>ub-basenient  four  feet  high,  under  the  whole  bniM- 
ing,  with  a  conerete  floor.  The  air  enters  throuL'h 
large  windows,  and,  after  passing  through  the  main 
coil,  pas<es  through  the  fan  into  the  fan  room,  open 
on  three  sides,  t«)  the  sub-basement.  The  fan  is 
twelve  feet  in  diameter,  with  twelve  floats,  and  has 
a  free  deli\ery  over  its  entire  circumference.  The 
power  it  n'quires  is  ver>'  small.  C'ah'ulation  showed 
that  the  cost  (»f  heating  the  now  building  would  be 
much  greater  than  that  of  heating  the  old,  on  ac- 
count <»f  thinner  walls,  ami  other  soun-os  of  lost, 
besides  the  greater  quantity  of  air  supplied.     Tlie 
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[ matter  of  tlie  hoating  h&<)  been  put  Into  the  bands 
[of  Mr,  F,  Tuflor.    The  main  coU  heats  the  uir  loTiO'' 
I  or  6ci^  C,  and  a  supplemenUr)'  coU  at  tho  fCM>t.  of  eacli 
flue  hcata  it  oa  much  higher  na  requiretl,    Aa  the 
I  atearii  main  H  l>etow  ih<i  hoilcr  level,  and  the  rvturn 
h<?low  the  tank  for  coinJen>»ed    water,  the   arran^e- 
m*!ni  of  ih<*!»e  colla  ivaa  quile  diHicuIt.     Mr,  Tndor^s 
_fnicyonal  vali-c  ia  applied  to  each  coil,  and  bo  aUjustad 
"  "jto  junt  f)ll  the  coll  with  steam;  only  the  condensed 
tr  «?»»eHjiing  at  th<?  lower  enti,  and  draining  into  a 
^  tank,  from  which  it  is  rais^fd  by  a  DavSdMMi  pump. 
The  boilers  and  engines  are  all  in  another  building, 
ae  hnndrcd  and   fifty  feet  away.     The  Davidson 
op  aerve«t  as  a  water-rnctcr  Ut  register  the  i|uantity 
of  wiLter  condenaed  In  the  coils.     For  thin  ptirpose  a 
cyllndtT  around  which  a  piece  of  paper  is  wound  i*» 
revolved  by  clock-work,  and   a  pencil  so  connected 
with  the  pump  plstivn  that  ft  1»  griidually  moved  In 
the  directioit  of  the  axis  of  the  cylinder  by  the  action 
of  tiio  pump.      The  length  of  stroke   and   size   of 
cylinder  being  known,  an  automatic  record   is  thus 
obraim'd,  showing  the  <]uantity  of  water  condensed* 
It  nhn  afTordi  a  means  of  studying  many  other  points, 
as  It  shows  the  time  of  lotting  on  ateam  and  shutting 
it  off,  of  itarling  and  stopping  the  fan,  of  opening 
the  windows,  etc.     Fn>ni  thr^  <iuantlty  of  water  con- 
densedt  the  amount  of  coal  whicft  should   be   con- 
sunied  In  heating  and  ventilating  the  budding  may 
be  calculated.     With   the  aid  of  this  automatic  ap- 
paraUis,  Mr.  WotMlbridg*;  had  studied  the  matter  of 
It,  and  had  discovered  a  consid«.Tfthlo  waste,  though 
rhail  not  yet  been  able  to  arrive  at  its  caus*.     The 
Te«u!t4  of  the  system  are  fully  as  satisfactory  as  were 
anticipated.     Professor  Nichola  has  studied  the  chemi- 
cal compoiition  of  tiie  air,  and  has  found  In  the  case 
of  oiie  rt>om,  after  it  liad  been  fully  occupied  for  one 
hour  by  eighty  or  ninety  students,  the  following  pro- 
portions of  carbonic  acid  expressed  in  part*i  In  lo.CKN), 
—  Feb.  II,  4.a;  March  6,  0 J  ;  March  11.  4.5,  —  ilius 
ahowltig  iiracttcally  no  contamination.     In  regard  tx> 
moisture,  Mr.  Woodbritlgc  thought  a  relative  humi- 
dity of  iO%  at  a  temjieraiure  of  tJT*^  wan  snlTicipnt,  as 
With  a  low  relative  humidity  it  Is  mucli  ea-ler  tokei*p 
the  air  sweet.     As  a  whole,  the  work  U  highly  ^ati^^fac* 
tory,  not  liecause  perfect,  but  because  In  so  many 
respects  It  meets  the  wants  it  undertook  lo  satisfy. 

Hew-Tofi  mknioQfAati  mtktf* 
ffqf  f.  —  Mr  Charles  IL  Denlson.  in  a  paper  on  the 
^lld  sands  of  California,  said  that  the  coast  of  Call- 
foniia  from  iti»  northern  to  li*  southern  boundary,  for 
a  length  of  nearly  seven  hundred  milns  Is  strewn  with 
tnagnatlc  iron  sand,  or  comminuted  nn^gnetlte,  carry- 
ing g*)ld  and  Jiome  other  metals.  He  described  the 
dlBCo%-ery  of  gold  in  tl»e*e  nands  at  Gold  Dluff.  where 
the  Indications  are,  that  the  sfw*l  wa«  once  the  mouth 
of  an  Inmien*!*  river,  now  extinct.  The  pmcess  of 
mining  for  g«>l«l  among  these  samh  was  dcicHlMMl.  but 
Uils  process.  #«aid  Mr.  Denlson,  has  not  proved  |>rottt4i- 
ble.  On  the  Klamath  Itiver  the  gold  l«  aMocialed  with 
tha  same  sand,  and  with  platinum  an-l  Iridosmene: 
while,  on  the  prtMit  San  Joaquin  Itiver.  tlrcon*  and 
•trt^m  cinnabar  «re  Ita  a4dltii»nal   ns^ociaie*.     Ii«' 


mentioned,  that,  while  the  black  nt^M  is  water-worn, 
the  quartz  is  sharp  and  splintery,  as  if  never  subjected 
to  the  action  of  water.  Nevertheless,  beneath  Table 
Mountain,  where  it  was  satisfactorily  proved  that  It 
had  been  deposited  by  water,  the  gravel  had  the  ^ame 
sharp  features. 


NOTES  AND  NEWS, 

Ix  order  to  allow  an  interchange  of  courtefiea 
between  the  British  and  American  associations,  and 
enable  tlie  membei-s  of  the  two  associations  to  attend 
both  meetings,  the  meeting  of  the  American  associ- 
ation for  the  advancement  of  science,  this  year,  will 
take  Jd.^ce  at  a  later  date  than  usual. 

The  council  of  the  British  association  has  invited 
the  fellows  of  the  American  association  lo  join  In  the 
meeting  at  Montreal  on  the  fc»otlng  of  honorary  mem- 
bers; and  the  American  association  and  the  local 
committee  of  Philadelphia  have  invlreii  the  members 
of  th<^  British  association,  with  their  near  relatives 
who  may  be  witli  them,  to  take  part  in  the  PbiLidcl- 
phia  meeting.  Invitation s  have  l>een  sent  to  the 
leading  scientific  soclciiea  abroad,  Inviting  them  to 
send  delegates  to  the  Philadelphia  meeting.  The 
probabilities,  therefore,  are.  that  the  Fhilailelphla 
meeting  will  be  largely  international  in  its  character; 
and  U  is  likely  tliat  steps  will  be  taken  to  form  an 
international  scientific  association.  At  the  fame 
lime  with  the  association  meelir*g,  the  Inlernatlimal 
electrical  exhibition  will  be  taking  pU^^e  in  Philndeb 
phIa,  and  probably  at  the  close  of  the  weok  an  elec- 
trical congress  will  be  held.  Other  bo*lIe»  will  also 
be  hi  **e»sion  during  the  week,  among  them  the  Penn- 
sylvania state  agricultural  society  and  the  American 
Institute  of  mining-engineers. 

The  bx-al  cmmittee  are  actively  engaged  in  per- 
fecting their  arrHugements  for  the  accommodation  of 
the  large  number  of  persons  which  the  unusual  cir- 
cumstaiic4»s  will  call  to  Philadelphia;  and,  while  the 
contemplated  arrangements  provide  for  two  thousand 
members  of  the  »sso«nation,  it  is  earnestly  requested 
by  the  committ^^e,  that  they  be  notified  as  early  aa 
poa»»lble  of  the  intention  of  members  and  their  fami- 
lies to  be  prewnt.  All  members  who  intend  to  l»e  at 
Philadelphia  should  therefore  notify  the  local  sec- 
retaries at  an  early  <lay,  and  at  the  same  time  give 
their  addresses  where  the  *  Local  circular'  will  reach 
them,  if  they  are  to  i*e  absent  fr«mi  their  permanent 
homes  during  the  summer.  Defitiiie  infornuilion  In 
relfttion  to  lodgings  and  transportation  wttl  be  given 
in  the  *  Local  circular,*  with  much  other  Imjairtant 
information. 

A  scries  of  receptions  will  be  offered  the  association 
and  Its  guests,  including  one  at  the  Aca«lemy  of  mu- 
sic after  the  president's  address,  a  reception  at  the 
Academy  of  fine  arts,  a  garden  party  at  Haverford 
college,  and  a  micn>scopiciil  exhibillon  at  the  Acade- 
my of  natural  sciences.  The  botanical  section  of  the 
Acailemy  of  natural  science*  will  hold  at  the  academy 
A  qjcclai  weedng  for  botanislfl.  There  will  also  be 
vlftttato  the  hilematlonal  electrical  exhibition,  the 
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ZMilo^ii'al  uanleiis,  Fainnoiiiit  park,  In(U*])*MifIeiioe 
hall«  ami  oIIht  j>lace8  of  iiiliTust;  and  tlie  various 
iiistUiitiniis  in  the  city  will  welcnnie  the  a«sociatiuii 
tn  their  hallM.  During  Ihc  mt'ctinp,  fn»e  «*xrursioiis 
will  1m*  <ilTereil,  t<»  th«  svashnrr.  tin*  aiilhracilo-coal 
ivi;i«»!is,  and  <»tlu'r  places  <if  inti'ieM,  and  possihly 
lirnittMl  j'xrursinns  to  more  distant  pointM  after  the 
niet'tinj;;.  SjMH*ial  hotanical  and  geol<><;ical  excursions 
will  alsd  I>i>  niailc. 

The  local  (■(iiiiniitli'e  are  now  prepariniru  map  ami 
•^liiile-lMHik  fur  tin*  UNe  of  lui'mber?*.  Tin*  a-socialion 
jMisiM. flier  will  Ik*  cMablislied  in  tin-  Academy  of  mu- 
-ic.  under  charp' of  Gen.  HuidekoiMT,  p«»«lnia>ter  of 
Phiiadelpliia;  and  letters  and  packaires  bearinR  the 
leiters  A.A.A.S.  will  he  delivered  iIhtc.  .Special  free 
ti*le:;raphic  faciliti«>8  for  pei-sonal  nie^sa^es  have  been 
secured,  includinj;  the  use  of  the  transatlantic  cable 
for  the  benefit  of  fnreij:n  guests.  The  tran^inirtatinn 
of  ^l)ecim«'ns,  a])paratus,  etc.,  will  be  attended  to  by 
till'  li»cal  coniniitti>e,  who  will  gi\e  particulars  on 
reci'ivini:  a)iplications  through  the  iiM-al  secret  a  ri«'S. 
K\ery  pu>sjble  «-are  will  be  taken  of  tibjects  sent  f<»r 
exhibition  or  u>e  during  the  meeting,  and  a  suitable 
hall  will  be  jirovided  for  their  exhibition.  It  i^.  hojM*d 
that  members  having  specimens  ^r  apparatus  of  par- 
ticular interest  ^ili  exhibit  them  at  the  meeting. 

The  meeting  will  be  called  to  order,  in  general  ses- 
sion, at  ten  o'clock  <»n  Thurstlay  morning.  Sept.  4,  in 
the  Academy  of  music,  by  Presitlent  ('.  A,  Young 
of  Princeton,  who  will  resign  the  chair  to  the  presi- 
di'iit-eie.t.  Priif.  .1.  P.  Lesley  of  Philadelphia.  After 
tin*  adJDiirnment  of  the  geui'ml  sr>-it»n.  the  sections 
will  ni^jiiiizi-  in  ilu-ir  ^^•^pecli^e  hulls.  (Jeiicral  ses- 
>i'»ii^  ainl  -t'ciions  will  hi'  held  on  F'riil.iy.  Tlu-  vlc«- 
presi.l.-uts  nf  tin.  5fcti«»n>  uill  in-obablv  gi\i'  their 
ad-lri's-.'^  iluriiig  the  day:  and  in  tin- e\i-niiig  Prcsi- 
ileiil  VouriL:  will  di-liver  his  address  aJ  the  Academy 
ot  imisj,..  alter  which  there  will  be  a  recepiinn  ten- 
<Iend  tn  ihi'  mendn'i*;  of  the  assiM'iation  and  their 
invltrd  •4Ui'Ht>  by  the  local  cumminee  and  cili/ens  of 
Pliiladi'l|ihi.i.  vS.ilurday  will  pndubly  be  i:i\en  up  to 
excjn-*iiM.>  am!  recrpiioiis.  The  .u<'neral  prugramme 
f'T  ibi'  rot  i)f  tin.  imrtiiii;  will  be  similar  to  that  at 
pri'vi.Hi^  meeiing^. 

'i'lii-  he.nlijuarier''  of  tin'  associali«»n  will  be  at  the 
A«-ailenjy  nf  music,  which  is  «'n  Ur«»ad  stn'et.  in  the 
itMit.T  i.f  ihi-  city,  \i'ry  near  the  stati«>n  of  the  Pi-nn- 
s>lvaMi.i  railroad  and  ^i'\.Tal  large  hoteN.  The  sec- 
lion^  will  III-  amply  aci-«»mmodaled  in  otln-r  balN  in 
the  imiiii'diati'  vicinity. 

Tin-  (iflices  of  the  permanent  .secretary  and  local 
<-«»mmitfee,  I  hi"  a^suciatifin  i»o>i-«»llicj',  eic.  will  be  at 
the  Ac.idi-my  of  mii'»ic  afler  Sept.  I  :  prf\i«>us  !••  that 
tht-y  will  III-  at  iIh'  Ai'ademy  (if  natuial  ^cifiu'es. 
'IIm'  p'-rmaiicnt  MM'r«tary  will  e>tabli>h  his  ntlici'  in 
Phil:,.i.-!pl,i:i  ..r,  Au-.  L'-J." 

Tl tl'.iMiN  ..1  v,-\,.|.,l  of  thi*  >eciiiins  ari'  arranging 

!■■:■  -peci.tl  !i-pi<».  iif  liJM  ijsHjun  ff»r  tb«'  ditlerent  ilays 
•1  the  Iiii'iiIt,.,'.  a  i-iMiimiJIee  i.f  M-clinti  I)  has 
alii'.iily  ^.i-nt  nil!  a  spicial  rin'ular.  The  \ici'-presi- 
di'nf  i»t'  ^»«-;iiMi  K  wi-he^  it  to  !"•  known  that  several 
pajH'is  ha\«-  hii'ii  aliiady  pioini^ni  upon  ihi*  subject 
«»f  till'  cryotaJiine  r«tikH.  whieh  will  probably  forma 


special  topic  for  discussion  by  geologists:  and  'Lii 
is  proiMsed  to  assign  particular  days  to  prumin*:-. 
subjects  Ir.  geology,  a  lai^e  number  of  paper*  1*1^ 
eziK'Cted.  The  oflScers  of  the  sections  are  rea.13 
receive  suggestions  from  members:  and  anysjMii. 
plans  for  tlie  advancement  of  the  worls  of  the  sef- 
tiuns  will  be  made  Icnown  on  application. 

—  The  annual  meeting  of  the  society  for  :ir 
]>rom<ition  of  agricultural  scir^nce  will  be  heM  ::: 
Pldhuh'lphia  during  the  meeting  of  the  Ameri<.i:. 
association. 

—  Tile  first  mail  from  Kadiak  Island  receiveii  th:? 
season  has  arrived  al  San  Francisco,  bringing  datf^ 
to  ^ay  2.  According  to  the  correspondent  of  :l;e 
liuUftin^  tlic  account  of  tlie  eruption  of  the  rolcaiK- 
on  Augustine  Island,  Cook*8  Inlet,  sent  by  the  las: 
advices  of  I8S:i,  was  much  exaggerated.  The  i.<iar!i 
**  was  not  split  In  two,  and  no  new  island  was  forme*]: 
but  the  west  side  of  the  summit  has  fallen  in.  foriL- 
ing  a  n-w  crater,  while  the  whole  island  has  risen  !•■ 
such  an  extent  as  to  fill  up  the  only  bay  or  Ixiat  bar- 
b<»r.  and  to  extend  the  reefs,  or  sea-otter  rocks,  ruii- 
ning  out  from  the  island  in  various  directions."  TLr 
hunting-party  feared  to  be  lost  has  arrived  safely  :l 
Kadiak.  No  tidal  waves  were  observed  on  the  weo: 
shore  of  Cook's  hi^Jet  or  on  Kadiak  Island.  The  win- 
ter had  l)een  very  ndld,  the  mercury  not  having  fallen 
below  10°  F.;  and  spring  began  in  March,  wild-flow- 
ers being  in  b](M>m  in  the  latter  part  of  April. 

—  We  had  occasion  to  review  in  Science,  some  tini.: 
ago.  the  cardinal  characteristics  of  the  scientific  work 
of  the  leading  nations  considered  as  a  whole:  and  ib*" 
fact  was  noted  that  (vcrman  ideas  have  set  aconinioi: 
standard  in  scientific  research,  which  is  uccej)ted  :i. 
ni(»st  Kupipean  countries.    No  Englisli-sp».*akin:;  j'^r- 
son,  int»'rested  in  the  history  or  progress  of  inv»'s;:- 
gation,  nowadays  wituld  think  himsolf  conipi't'iM  !•• 
wurk  in  any  scientific  field  without  a  pretty  tlnTi-uj!. 
first-hand   kn<»wlctlge  of  what   had  been  pre\iori*i\ 
written  on  the  subject  in  at  least  two  or  three  forei::!; 
languages,  in  particular  the  Gennan.     It  is  perbai* 
not  toil  strong  a  thing  to  say,  that  no  school  in  ibi< 
country  has  ])ursued  a   better   method   <»f  study.  •».- 
<h>ne  mure  i:«>od    in   the  direction   of   assi-^ting    th-- 
learner  to  ac'|Uireareally  useful  knowledge  of  Germaii 
and  French,  than  tin*  Summer  school  of  latiguaiies. 
which  has  lu-en  hidd  in  the  halls  of  Amher>t  colle?;*' 
for   a   number  of  years  past.      We   learn    that    the 
scIm»«»1  will  bi»  coniiinitd  thi"  year  uniler  tin-  i:en»*ral 
diri'ciinn  of  PruffSMJi-  Montague  of  the  department 
of  lUfilfrn  languages  in  that  college:  that  the  ib'jiart- 
nieni  uf  (M-rman  in-t ruction  will  be  in  <*hari:e  «.f  Pro- 
fessitr  HeiM'ss,  prini'lpal  of  the  school  of  nio«b'rn  lan- 
guauis  ai    New   llavm,  and  Professor  Zuelli::.  late  of 
Boston:  and  ihat  the  incentives  to  and  the  facilities 
f«»r  ac'inirini;  this  language  at  the  coming  >e.ssion  of 
the  schonl  are  expected  to  be  of  a  high  order.     The 
dtpariment  of  French  will  be  in  charge  (»f  Professor 
Bernard,  late  of  L*ficole  Albert-lc-(irand,  Paris;  and 
a  departui'-nt  of  Latin  and  Greek  will  be  conducted 
this  y<ar.  as  formerly,  with  Professor  Shumway  off 
Kutiiers  college  as  princii;  '  well  known,  the 


ntni-'unj,  at  \ hi-  Summer  scliool  of  Unguagen  {9  bjised 
au  what  in  [lopalJirl)'  callcil  tliu  nautnil  or  imluctUtj 
"     ''    r1.  only  modified  iiecording  lt>  the  genius  nml 
I  iujilHy  of   ejich    tciicher.     Only  Uie   langunge 

i  ii*  m:  learned  is  uii^d  a^  lite  medium  «'»f  communis 
I  cfttton:  a]id  ihe  Him  is  to  »o  intenx^i  th«  tuarniM-  iu 
L^lie  study,  tliat  hi^  work  become*,  {iistead  of  a  tank, 
^^Kplejisure  And  an  iuffpfratlon.  If  results  may  be  re- 
^fmrded  as  a  suMcient  indication,  the  method  app<mrs  to 
be  th«  ham  by  which  tht*  pupil  is  taught»  nol  only 
U>  readi  but  also  to  write  and  speak  the  lang\tiige,  and 
to  undi^r^tand  it  when  »poken  by  others.  Th<*9eemls 
werc^  <iulte  lmf»os.oit)ie  to  attain  within  a  l>rief  period 
by  the  old  system*;  but  very  rapid  arquirviiR'nrs  of 
t»...  u^'irnt-^r,  JiecortUng  to  the  new  metliod,  become  j>as- 
Tom  the  opportunities  offered  of  hftaring  and 
ui;  the  lanjk{uage  9eve>*a)  honri^  each  day  with  a 
teacher;  Uiuu  cojiduclog  to  a  great  familiarliy 
vv....  .he  new  ton^'ue»  approaching  as  nearly  an  may 
be  the  advantages  actually  derivable  from  sojourn  on 
foreign  soil. 

—  A  Mieetlng  of  the  trustees  of  the  Teabody  mu- 

fenm  of  archeology  of  Harvard  university  was  held 
at  the  mmieum  in  Caml»ridge  on  the  2()th  inat.  After 
an  inspection  of  the  several  room»,  and  the  method 
of  arrmngement  of  the  colleeilonM  illustratlug  the 
development  of  mankind  in  enrly  times  in  varioui 
(mrts  of  tit 6  worlds  and  th»  arts  and  customs  of  ex- 
"  '■  :  races*  the  Hon,  tbdw^rt  C.  Winlhrnp  cHlled  the 

1^  to  order,  and«  in  very  complimentary  ierm« 
k--  ^..e  curator,  expressed  the  siatlsfacttnn  of  the  triis- 
I      tee§  with  the  rnetlioils  adopti^d  and  results  secured. 
*MK,.^  memb(*rs  of   the  board  also  eipreg««ed  their 
MHion  with  the  appearance  of  the  ninsenm»  and 
,„.    .^i>rk  of  the  curator  and  hli^  assistants;  and,  on 
I       motion  of  the  Hun.  Stephen  Sati^thury,  Dr*  Wheatland 
wa^  requested  to  enter  upon  llie  records  of  the  board 
an  expression  of  the  appreciation  of  the  trustees  of 
the  work  of  Uie  cur.«itor,  atid  their  perfect  satisfaction 
ith  hH  arrangement  of  the  collections, 
Mr.  S.  H*  Scudder  called  attention  to  the  expJora- 
ions  which  bad  been  made  under  the  auspices  of  the 
useum,  of  which  the  curator,  Mr.  F.  W.  Putnam, 
ten  gave  a  brief  arcount*  dwelling  partlcuiarty  on 
iOfC  by  Dn  Melz  and  himself  in  the  great  mound  of 
e  Turner  group.  In  the  Little  Miami  valley,  Ohio, 
jaotion  of  Professor  .\sa  Gray,  the  curator  was  re- 
prepare  a  full  account  of  the  Ohio  group, 
Ihe  ezploratinn  shall  be  completed»  for  pub* 
klloQ  by  the  museum,  and  also  to  present  a  imj^er 
th#  aamc  topic  at  the  Approaching  meeting  of  the 
uierlcsui Jt*«**ciatirin  forth*-  adxancenient  of  »elence, 
at  these  Important  e\plnratiori*  by  [Uf  museum  may 
more  widely  known.    In  accepting  this  very  plea*- 
t  dJity,  the  curator  stated  that  it  would  be  neces* 
ry   to  obtain  a  thousand  doU&rs  at  once,  for  the 
rther  promotion  **(  the  Ohio  exploration*,  which 
ere  being  conducted  in  tlie  moiji  tlixrough  ftod  scien- 
;trtc  manner,     John  C.  PtillUps,  T^t.^  the  treasurer 
if  tiie  iNiard,  itated  that  there  were  no  funds  aralt* 
,ble  for  th«  purposi*;  hut  h**  thnnq-ht  the  Importance 
ih'»  work  warranted  a  s  to  aid 

>   nui*euui  In  this  ei^i  ^^t^l  ^^ 


would  luoFt  Willi  tijtrly  give  a  further  com  rib  11  lion  of 
two  hundred  dollars  for  the  purpose.  Mr.  Sallnbury 
offered  another  hundred  dollars,  and  the  curator  was 
authr»ri2ed  to  olu»ln  additional  sutmeriptions  with  the 
a9si»tance  of  tlie  trtintees.  Subscriptions  can  be  matle 
to  J.  C,  Phillips,  treasurer,  State  Street,  Boston,  to 
any  of  the  trustees,  or  to  the  curator  at  the  museum* 
Due  credit  for  all  contributions  will  be  giveti  In  the 
animal  reports  of  the  trustees. 

^The  London  health  exhibition  wa«  v^ry  far  from 
complete  on  the  opening  day.  Tht;  dairy  department, 
however,  was  in  full  work;  many  varielfes  of  churn 
being  in  use,  and  butter  at  one  shilling  and  nlnepence 
per  pound  made  before  the  visitors*  eyes,  if  they  luul 
patience  to  wait  for  it.  One  dairy  company  had  a  cow 
in  the  stall  to  prove  the  genuine  nature  of  the  orlgi- 
nal  materiaL  Among  tlie  most  intcre«tin*i:  exhibits 
were  some  specimens  of  ensilage, — one  f rum  Lord 
Walslngham's,  being  In  very  good  condition;  and 
atiother  from  Lord  ToUemache^s,  having  been  in  the 
silo  i^lnce  June  13. 

—  A  cable  despatch  from  Dun  Kcht,  June  21,  ^.n- 
nounces  an  epheroeris  of  Tuttle's  comet;  hut  as  yet  it 
is  not  known  whether  the  comet  ha^  l)een  n-en  siiice 
the  chance  observation  at  Vienna,  May  2t.l.  The 
ephemeris,  as  cabled,  is  as  follows :  — 
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On  neither  of  tlie  probable  returns  of  this  comet, 
since  its  discovery  by  Mr.  H,  P.  Tuttle  at  the  Harvard 
observfttory  in  1858,  ha*  it  been  seen. 

—  At  the  meeting  of  the  Society  of  art§,  held  on  May 
14,  a  new  word  was  brought  into  currency  by  Profes- 
sor Fleming  Jenkins,  who  read  a  paper  on  *  Telepher- 
age,*  which  he  defined  as  a  designation  of  all  modes 
of  transport  effected  automatically  by  the  aid  of 
electricity.  The  particular  »cheme  nn«ler  considera> 
tion  waM  the  forw«rdltig  vehideH  by  means  of  elec* 
triclty  along  a  »i ingle  suspended  wire  or  rod.  Here  a 
mo<icl  was  shown  eonslsting  of  two  concentric  *jcta- 
gons  of  wire,  round  which  two  trains  iiiteadily  ran. 
llie  lecturer  d«>nled  thai  the  phui  wfts  intended  to 
compete  with  »team  or  onliuary  electric  railw^nys: 
It  wii»  merely  intended  as  a  mode  of  transport Ing 
heavy  goods.  The  cost,  he  ealculated,  aft<*r  allow Ing 
for  maintenance  and  outUy,  wouUI  be  twopence  per 
ton  {^r  mile.  Where  railways  did  not  exist,  and 
might  not  promise  to  pay  th«  cost  of  construction,  ho 
thought  he  might  with  confidence  predict  that  this 
invention  would  prore  of  value. 

—  A  bronze  equeatrian  statue  of  Gen.  Dtifour  waa 
erected  on  the  Place  Neuve  at  (jcneva^  Swii»erland, 
on  Ihe  2d  of  June.  The  presideni  and  other  nota- 
bilities of  the  conf«dei-atloh  wer?  present,  togeihir 
with  *u  immense  concoune  of  people.    The  sueoe»(i 
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of  the  occasion  was  enhanced  by  one  of  those  beauti- 
ful days  of  spring  for  which  Switzerland  is  so  justly 
cclebnited. 

Guillauuie  Jlenri  Dufour  (born  at  Constance  in 
1TS7;  died  at  (iencva  the  1-lth  of  July,  1S75)  is  the 
nioHt  conHpicuous  figure  of  Switzerland  during  the 
nineteentli  century.  His  ]M)pularity  an  a  general  who 
thrive  times  coniniandetl  the  Swiss  army  —  twice 
under  wry  trying  circumstances,  sucii  as  the  civil  war 
of  the  *Sonderbumr  in  1847,  and  the  Prussian  war- 
pn^ssure  of  lS.>r>-50  —  is  well  dps«»rveii.  lit*  will  also 
be  remembered  as  tlie  president  of  the  fir^^t  interna- 
tional congress  of  the  Ked  cross  society.  ])ut  it  is  as 
a  Maraud  that  we  sliall  consider  him.  The  orator  of 
the  day.  Col.  Aubert,  president  of  the  committee  of 
the  monument,  said,  **  As  u  topographical  (*ngineer, 
he  conceived,  directed,  and  executed  for  the  con- 
federation that  splendid  ma])  of  Switzerland  which 
leaves  far  behind  it  all  that  had  ])revioUjily  been 
done  of  the  same  kind,  reaching  a  perfection  which 
has  been  copied,  i>erha|)s  attained,  but  never  yet  sur- 
passed,"— a  just  appreciation  of  so  distinguished  a 
topographer. 

Dufour's  ma]),  the  official  '  (^arte  topogra]>hique  de 
la  Suisse,*  in  twenty-live  sheets  (scale  1  : 1(K),(HM)),  is 
a  true  c/<c/-d*oeucre,  a  veritable  model.  A  reduction 
in  four  sheets,  on  the  scale  of  1  :  2.-><»,(XX»;  also  con- 
structed i:nder  his  direction,  is  a  still  more  exquisite 
H|)ecimen  of  topogra]>hy.  We  filionid  be  glad  to  see 
our  government  follow  the  lead  of  the  Swi^s  republic, 
and  give  to  its  citizens,  and  to  the  scientific,  agricul- 
tural, industrial,  and  commercial  world,  such  a  boon 
as  a  topogra]>hical  atlas  of  the  cntirt>  country,  on  the 
scale  of  1  :  100,000.  and  thus  sup])Iy  an  actual  need 
of  the  present  time. 

The  i^rodftic  triangulation  of  Switzerland  was  be- 
ii\iu  by  Dufour  in  l.S'I2;  and  by  agreement  with  the 
Pit'dniontefe  and  FnMich  governnjents,  which  had 
undtTtakcn  a  similar  triangulation,  the  summit  of  the 
ntoiintain  of  La  DoK*.  in  tlif  .liira.  was  considered  as 
the  terminal  j>i»int  of  tin*  threr  sur\rys.  Major  Del- 
ert»s,  of  till'  topoijrapln<*al  corps  of  tlir  FnMicli  engi- 
neers, starting  from  Havre  and  Paris  as  a  basi*.  was 
thr  la-t  to  tii)i-h  iiswork:  tin*  two  oiln*r  observers 
had  taktMi  for  the  bases  of  their  trianulcs,  one,  the 
sliorrs  of  the  Lake  of  ('(»nstant'e  and  lh«^  valley  of 
the  rpjMT  Hhine,  and  the  other  the  ]>lains  of  the 
Kivcr  ]^>:  and  to  their  delight,  on  comparing  notes 
with  Dt'Icros,  a  difference  of  loss  than  threo  metres 
wjis  found  for  the  elevation  of  the  summit  of  La 
I)61e  ahovi*  the  level  of  the  sea, — a  very  remarkable 
case  of  rxaeinrss,  when  W(*  considiT  tlu'  time  and 
means;  for  it  was  long  before  the  fleclric  telegraph, 
tin*  prisujulie-liirht  ob^e^vations,  aiul  the  very  j)erfect 
instrunn-nts  now  in  use. 

—  Dr.  Doniinik  Kainnifl  vnn  Hanh-gi^iT,  a  wealthy 
All^tl■ian  an«l  i-am-r  spoilsman,  |)ropo>f>  to  start  in 
tlif  (Misulni;  auliimii  for  Ilarar  and  the  Somal  coun- 
try, lie  will  be  aeeoniiKinied  by  Or.  Philipi)  Pau- 
litsehke.  prui'es«i<ir  «if  ueo^r.iphy  at  the  I'liiversity  of 
Vienna,  who  has  just  |)uhli>ln-.l  *  l)i«»  gengraphi.-che 
erfi.rschung  (b-r  Adal-lumhT  und  Harar's*  (iiei|)zig, 
Frn/ihcrtj),  an   elaborate   essay  on   the   gtiographical 


exploration  of  the  countries  which  the  expeditic 
likely  to  vIsU. 

—  We  learn  from  Nature  of  June  12  that  a 
scheme  of  a  polar  expedition  has  been  reoeutly 
mitted  by  several  officers  of  the  Russian  nary  to 
minister,  Admiral  Shestakoflf.  Starting  from 
idea  that  it  is  impossible  to  reach  the  north  pol 
sea  on  account  of  the  archipelagoes  that  cover 
circumpolar  region,  the  Russian  officers  propot 
start  an  expedition  on  sledges  from  the  NewSil 
Islands,  which  are  nine  hundred  nautical  milei 
tant  from  the  pole.  This  spiice  is  to  be  coreni 
sledge-parties,  who  would  make  depots  of  prorii 
on  the  newly-discovered  islands,  and  thus  slowlj 
surely  ailvance  towards  the  north,  securing  iz 
same  time  the  return  journey  of  the  exp«dic 
When  elaborated,  the  scheme  will  be  submlLtd 
tlie  leanied  societies,  and  the  necessary  moDrrni. 
by  subscriptions. 

—  The  death  of  Dr.  Robert  Angus  Smith,  csl: 
12  will  be  a  great  loss  to  science,  as  well  u:.'jiusi 
circle  of  friends  to  whom  his  kind  heanuiftxitt- 
thctic  nature  had  endeared  Ijirn.  Dr.  .t£.*s«^BuUL 
was  born  near  Glasgow,  Feb.  ].>,  1817.  Hen*eda- 
cated  first  at  Glasgow,  then  studied  c^kljct  k 
Giessen,  under  Liebig.  from  183i)  to  1841.  \yf^ 
whieh  he  presented  to  the  British  association it.'c<j 
on  the  air  and  water  of  towns,  gave  a  great  in^ 
to  the  question  at  that  time;  and  a  paper  on 'ibt 
of  towns,  in  the  Journal  of  the  chemical  tori*!. 
1858,  first  produced  data  establishing  thediffereua 
the  town  and  country  air,  wherever  found.  Hia  b 
discovery,  by  which  he  tested  the  amount  of  injur 
gas  likely  to  arise  from  water  more  or  less  cent 
nated  with  sewage,  was  noted  in  Science  only  a 
months  ago.  Dr.  Angus  Smith  was  for  many  \ 
government  insj)ector  of  chemical  wurks,  and 
been  a  member  of  the  Koyal  society  since  1857. 

—  The  Milan  soi'iely  for  the  conimerci.il  ex]ilor;i 
of  Africa  has  organized  a  circumnavigation  of  Af; 
with  a  view  of  affording  the  pupils  of  the  Highsc 
of  commerce,  and  others,  an  t»piMirtuuity  of  becon 
acquainted  with  likely  markets  fi»r  Italian  produ 
The  steamer  will  leave  Genoa  on  the  Isi  of  Septeni 
and  the  whole  voyage  will  occu]»y  four  months, 
professor  is  to  lecture  during  the  voyage  on  the  c« 
nn>rcial  geography  of  .Africa. 

—  Stanley's  note-book  of  his  Kongo  experien 
from  the  24th  of  August,  l^ii^;i.  to  .lanuary,  1S*<4,  : 
been  j)ublij<hed  in  Itrussels.  He  gives  an  account 
the  important  expedition  from  Stanley  Pool  to  Stan 
Fall,  whiih  >olved  a  geographical  problem.  He  1 
lowed  the  Kongo  to  the  mouth  of  the  Aronhonii 
nnd  his  explorations  established  the  identity  of  tl 
stream  with  the  i^uen^.  which  was  discovered 
St'liweinfurih.  The  banks  are  thickly  populat* 
but  the  {H'ople  not  warlike;  and  the  villages  are  ri 
in  ivory  and  <»ther  African  products.  The  style 
arebiiecture  is  <lifferent  from  that  on  the  banks 
the  Kongo.  Stanley  met  with  no  opposition,  thou 
he  tMicountered  a  fleet  of  above  a  thousand  boats, 
reports  that  the  condition  of  the  settlement  of  1 
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•cKibtf  U  ▼«ry  ittUifactory*  aud  Leo- 

creiulog  mpidly. 

bport  of  ih«»  Ohio  meteorological  bureau  for 
ftit  In  suUUiUm  to  ihe  usual  st^tiatJcA)  ubies 
renty  odd  nUtions^  a  de«cHptiv«  .iccount  of 
estonni  tomndoe*  of  April  27,  by  E.  11.  Mark, 
r*  TUero  «cem  to  bavc  Iweu  two  adjacent 
n*ato  lorn*iJo«?fi,  moving  eaaicrly  about  sijtty 
hour*  Out*  of  tbeui  bad  a  palli  ata>ut  seveo 
ng;  a»d  the  otbcr,  thirty  miles,  of  wbicb 
niles  wcie  skipped  over  without  damage. 
tU  of  the  paths  varied  f  roni  two  hundred  feet 
rier  of  a  mile.     Rain  and  hall  fell  io  one  nlde 

Rkt  and  sometimes  on  the  Invek  as  well; 
ol  Blalcd  whether  ihe  latter  happened 
fnrlng^  or  after  the  paaaage  of  the  funnel- 
Aliout  three  hundn'd  buildings  were  de* 
If  damaged ,  bolides  many  smaller  authoutieft 
U  of  wltich  nu  note  was  taken ;  and  five  per- 
e  killed.  Trees  four  feet  in  diameter  were 
off  like  twigs;  cowu  were  lifted  over  fences, 
riml  arrtuui!  In  tbn  air;  an  iron  bar  six  feet 
J  weij^fhing  about  a  hundred  jjoundSi  was 
I  hundred  and  fifty  feel  acroBs  a  canal,  and 
p  the  fork  of  a  tree.  The  violent  act  inn  of 
tornado  t>egan  at  the  meeting  of  two  rbnid*,  — 
dark  cloud  fnim  the  south-west;  and  a  hght, 
tie  from  the  north- we»L  A  witness  of  their 
■aid,  *  The  dark  cloud  whipped  the  yellow 
*he  ordinary  funnei-cloud  was  formed  from 
lion,  and  performed  all  the  usuaJ  freaks, 
from  side  to  stdet  *  boiuiding  over  the  coud- 
ng  and  falling  *  like  a  ball  attached  to  a  rub- 
'  It  is  to  be  regretted,  tbat,  in  the  deacrlptlon 
.pparoni  luovementa  of  the  cloud,  forma  of 
ou  are  used  that  Imply  a  downward  motion, 
raet  of  Mr,  Finley^s  characteristics  of  torna- 
ppendedf  both  to  call  attention  to  the  ohaer- 
;hat  should  t>e  maiie  tm  passing  storm»,  and  to 
I  how  their  danger  may  be  best  avoideil. 

I  May  number  of  the  Journal  o/  the  anthro- 
f  inntltutr  contain*!  Preaident  Flowers  address 
ims  and  pn>s|iccts  uf  the  study  of  anihropol- 
lie  great  difhculty  of  the  study  of  authro- 
he  aaid»  is  the  multifarious  nature  of  tJie 
I  of  knowledge  comprehended  under  the  title, 
■t  important  elcmeuta  of  difference  between 
»:  l^f  structural  characu?rs;  2^,  mental  and 
tykracters;  3^,  language;  4°,  sijcial  customs. 

tiliould  be  carefully  studied  by  those  who 
Ihare  in  tbe  govenimcnt  of  people  belong- 
CM  alien  to  themselves. 

W*  F.  Di^nun.:   of   Urlsto)   hiis  computed, 

«iwn  "!  ^  made  in  the  early  part  of 

d   in    I  '  I    the   present  year,  a  new 

tbe  rotaiion-|#enud  of  the  planet  Mara.     He 

I  tht!  central  meridian  passages  of  tbe  '  hour- 

"T  8ea/ a%  being  tbe  inont  pnnmincnt 

•  iMtreon  the  planet  for  such  compaii- 

be  result  of  his  discussion  gives,  for  the 

atlon-|ieriod  of  Mars,  24>»  dV*"  2'i*.34,  the 

Bering  5,34i>  rotalion^i.    Thtt  period  is  in 


good  agreement  with  those  derived  by  Eaiaer,  Sehniidt^I 
and  Proctor,  from  much  longer  series  of  observations.  1 
Mr.  Denning  also  collects  tbe  principal  previous  de-l 
terminations  of  this  constant,  and  has,  in  all,  six! 
values  (all  within  0».6  of  each  other),  the  mean  of  I 
which  Is  24^  37'"  22*.  626.  This  corresponds  to  a  daily  I 
rate  of  350^,892:2. 

—  Mr.  Sereno  E.  Bishop  of  Honolulu  h;is  added^ 
sixteen  pages  to  tbe  Erakatoa  literature  in  a  Hitle  pa- 
per on  tbe  *  equatorial '  smoke-fttream  from  Krakatoa,  [ 
in  which  he  wishes  to  call  more  especial  attention  to  aJ 
phenomenon  consequent  on  the  great  eruption,  that] 
he  thinks  has  not  received  sufileient  notice.  This  lal 
the  **  swift,  s^trong  fling  from  the  eruptive  column  of  I 
Krakatoa  of  a  vast  stream  of  smoke,  due  west  witlil 
great  precision  along  a  narrow  equatorial  belt  at  an  I 
enormous  velocity,  nearly  around  tbe  globe.*'  If  thej 
facts  as  h»^re  stated  are  fully  confirmed,  there  will] 
certainly  be  a  remarkably  rapid  westward  propaga- 
tion of  sunset  effects  to  be  explained;  but  the  meth- 
od of  explanation  suggested  by  Mr,  Bishop  is  very] 
tmaatisfactory  in  assuming  a  limit  to  the  atmosphere  I 
at  forty-five  miles  altitude.  Beginning  with  this  un*| 
warranted  assumption,  tbe  author  supposes  that  the! 
Tolcaitlc  gases,  vapors,  anil  finest  dust  would  form  aj 
Hat,  conical  accumulation  over  the  point  of  erupt  ion  1 
and  above  the  atmosphere.  Down  the  slopes  of  tbfgi 
IJat  cone,  the  gases  would  fc^lide  with  accelerated  ve- 
loclty,  but  chiefly  to  the  westward  on  account  of  lag- 
ging behind  the  meridian  of  eruption  (the  lading  i§  i 
given  as  twenty^six  miles  an  hour  at  an  elevation  of  J 
a  hundred  miies»  but  should  be  flfty-two  miles  anT 
hour);  and  thus  the  rapid  westward  propagation  of  I 
the  sunsets  can  be  accounted  for.  There  can  be  no  I 
question  as  to  the  (etidencjf  to  action  somewhat  in  J 
the  manner  here  suggested;  but  whetlier  this  tenden- j 
cy  will  be  fully  reatl%ed  is  very  questionable,  unlessj 
decidedly  greater  elevation*  than  a  hundred  milea] 
were  reached.  The  presence  of  some  tbin  remnant  I 
of  an  atmosphere,  even  above  a  hundred  miles,  is  de- J 
manded  by  obsen*ations  on  meteorites;  and  the  con- 1 
dcnsation  of  volcanic  vapors  at  that  altitude  would  [ 
be  very  rapid.  The  neglect  of  these  facta  la  a  serioua  | 
weakness  in  Mr,  Bishop^  theory. 

—  Ilonoluiu  papers  of  latest  date  report  a  renewal  1 
ol  the  rt^l  sunsets. 

—  The  new  ZeiUchr{n  fur  wit^emchnftlicht  mOro- 1 
%kapif.  und  fur  mikroHltopUtche  technik,  edited  by  Dr.! 
W.  J.  Behrens  of  (Jottiiigen,  ntakes  a  gotid  impression 
by  its  first  number,  being  very  attractively  printed,  i 
and  having  good  contents.      There  are  elglit  original  I 
articles  upon  various  practical  matters,  a  series  of  at*-  ] 
stracts  of  the  impuriant  recent  contributions  to  micro- 
scoi>ical  tedinique,  and  several  reviews  of  btiok*  lately  I 
published.      Now  that  the  art  of  preparing  objects 
and  using  the  instrument  has  prt>gresi»ed  in  so  many 
directions,  ndcn^scopical  science  needs  a  jounial  de- J 
v<>ied  to  technirjue;  and  we  trust  thi*  new  suitor  for 
sulrsciiptionn  will  find  support  to  make  it  thrive.    Tho 
present  numlwr  of  the  ZtifnehriU  conlains  a  list  of  1 
papers   referring   to  matter^  of  microscopico)  te'Cb- 
nique,  and  published   between  Jan.  1  and    H"     v 
l^ies^.     Hereafter  the  lists  will  be  qnarlerl}. 


